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2.1.University of Cyprus (UCY)?!

AMENDMENTS

Amendments of the revised version of the educational scenario entitled: AHealthy Eating and
Childhood Obesity: Challenges and Solutionso

1

=

Indication of certain points, activities, or resources of the scenario as optional, in order to have
shorter duration.

Addition of more explanatory notes concerning classroom organization and jigsaw learning
technique, aiming to support teachers to manage teaching time more effectively and engage all
students in the learning process.

Addition of prerequisite knowledge and skills

Content optimization in order to enhance accuracy, clarity and quality of the scenario content.
Format and language improvement of a scenario, ensuring greater clarity and cohesiveness
throughout the document.

Addition of explanatory notes on the involvement of external partners relevant to this specific
scenario and proposition of specific actions.

Amendments of the revised version of the educational scenario entitled: fiVaccines development
and the science response to hesitancy hesitancyo

1

=

Indication of certain points, activities, or resources of the scenario as optional, in order to have
shorter duration.

Addition of more explanatory notes concerning classroom organization and jigsaw learning
technique, aiming to support teachers to manage teaching time more effectively and engage all
students in the learning process.

Addition of prerequisite knowledge and skills

Content optimization in order to enhance accuracy, clarity and quality of the scenario content.
Format and language improvement of a scenario, ensuring greater clarity and cohesiveness
throughout the document.

Addition of explanatory notes on the involvement of external partners relevant to this specific
scenario and proposition of specific actions.

Amendments of the revised version of the educational scenario entitled: Biological, social, cultural
and economic dimensions of tobacco smoking

L ucy had developed 5 educational scenarios. UCY proceed with 3 educational scenarios (min. requirement), since no interest
was expressed by teachers for the other 2 scenarios. Thus, 2 of 5 educational scenarios were not tested/implemented and there
no amendments made.

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.
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1 Insert an additional primary research question for school project: What are the main reasons that
people in the local community where you live give for tobacco smoking of students at your school?

1 Insert a short text concerning history of tobacco smoking

1 Indication of certain points, activities, or resources of the scenario as optional, in order to have
shorter duration.

1 Addition of more explanatory notes concerning classroom organization and jigsaw learning
technique, aiming to support teachers to manage teaching time more effectively and engage all
students in the learning process.

9 Addition of prerequisite knowledge and skills

1 Content optimization in order to enhance accuracy, clarity and quality of the scenario content.

1 Format and language improvement of a scenario, ensuring greater clarity and cohesiveness
throughout the document.

1 Addition of more explanatory notes on the involvement of external partners relevant to this specific
scenario, and proposition of specific actions.

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
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2.1.1.Healthy Eating and Childhood Obesity: Challenges and Solutions

Main partner responsible
University of Cyprus, Nicosia, Cyprus

El ement of the scenario

Subj:®8¢tol ogy classes (contribution by I T teachers an
Graddet h gr-dded4 (vdars ol d student s)

Esti mated: d8raebenns X 40 min and Open Schooling Ev

1T 4 Il essonsilléesswownd4di mmfnddbDes for the promotion ol
understandi PHF BEdpditcad i ng aft er siHesaelltfh ya nEa toitnhge r s
T 4 Il essons /| -4 smimmtsenff a0 school ipewsgiean ) esso

T Open Schooling Event.

Cl assroom orrgeaquizrag meomt s

Lesseolneslson 4: St udebntsstéu dgernotusp s( coofl ldabor ati ve | earni
reflection on oneés!|l aws -4 Ilwddd ¢ digy ¢ u swehiod res ) .
LessonLesson 8: Studebt sGudeoupgs ocbopgerative | earni

techniquel,awhodwdo®s edi scussi ons) .

PAFSE Topis Educational Scenario is an integrated |
rel ate®PAF&SEaxphiecaki ng after nbHesaelltfh ya nka toitnhger s
1T Fostering the Mediterranean diet: the underlying
T Physical activinynawmrdi £hdmemntt.i ohodd Educati on and
Title of educatChohdhosde®deisoty: Challenges and Sol

Prerequisite knowledge and skills

f Basic conceptual understanding concerning food a

T Basic knossbedwgar efand browsers

1T Basic skills of group work and coll aborative | ea
Overview
Obesity is one of the most serious gl obal public h
country in the worl d. I n adei i inomjt sief fi, sbmot adbsloy aa
worl dés |l eading causes of poor health and early dea
cancers and diabetes.
The main aim of this wunit is tor ataiiosneal8 tnhu tgrriatdieo s taun
of unhealthy eating and not physical activity. Addi
about t he greclomooni cso@iol i ti cal and cul tur al environmn
obesity worl dwide and provide critical health Iliter
A socioscientific topic related to chil éeolaced @bre gnal
guestions and of tPhAIFSStEa pHieta | it éhly:a tEead ith@g t he
Soci osci erCthilfdihcootdo pObcesi ty: Challenges and Sol uti ons
8th Grade student s, of t en, share their opinions, h a

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.
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a google blog, which is often visited by their fri
vardg out atements related to health and nutrition issu
Georgonpa:the | ast three years | have made tremendous
Now | have decided ot csugcaoc eeadgan, hoping t
Vasill ickan't want to gain extra kil os, so | deci ded t
me a.l s
Anastasi a, reading the posts of her Icltalkismiattelat wtr o
heal thy nelatoibregsiay is much more complicated. During
television advertising of unhealthy food is an i mpo
George also reacted to his cl assOmt sc'i emastfs cbwelblsao
eating, | read that the main factors | eading to obe:
and |ifestyle, -bobnamso taodt pel sbtctcal conditions of
Yoursgnion is to investigate the following primary r ¢
1T What are the causes, health risks and solutions
T Whaariendi vi dual sé6 and governments' responsi bility
T What are the communityés perceptions and knowl ed
First, students wil|l obtain a basic concepsuassantdet
to human functioning, about food pyramid and Medite

bet ween healthy eating andl e¢dheromroh)ept obesity (Il es
To answer the primary research d&weasttioonfsormfultahies huwn
specific questions, to col Ibacste dd stoa yStuesstm (a@s. gtag X ted |y
pictures and videos, tables and diagr ams, simul ati o
t he somrti iofsicd ei ssue primary research quesdessonr 8)at
Additionally, students organising and holding an Op
obesi tpyr ogpprodsi ng solutions willl agdntas tkmroavd ghld geiatbhil ze

Content glossary

Car bohydarraet eossr gani ¢ nutrient s, responsible for prov
kingdom. They are our bodyods first sthoucturfalr hatér
l'iving organi sm. They are also energy storage subs
foods. Carbohydrates are often the sugar, fibres, a
and someodnidtks p(rlg carbohydratfrésepeongydes 4 Kcal or
Compl ement ar yarneuttrhioesnet ssubstances whi ch, although t
energetic role in the body, are necessary for the n
Di ertya fi §remainly derived from the cell wall s of pl
mai ntenance is very important. According to current
i nsoluble fibres. | nsiol whileo nf adlshstees itsh rnoou g ld egm ch deexdc r e
They are important for the good functioning of the ¢
and constipation and for the increadegafadtehde bfye d lhien ¢
flora (bacteria) of colon.

Food pyramadvi sual representation and depicts the d
human body as well as the amounts of each groulp t he

recommendati ons.

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.

10



PAFSE: Partnerships for Science Education
D2.5 Digital educational resources and learning objects and educational scenarios (final versions)

Healitsha state of compl ete plhegisng,alandorcatal mearmnal ynetnh
ofi nfirmity.

Heal t h behsavamyractivity undertaken by an individua
mai ntaining or regaining health, whether or not suc
Heal t h ediucamangn combi nati on of l earning experienc
communities improve their hierafl It the rogyi nign cmeetaisv antgi ok oan
literacy.

Heal t h ifsort hAd lattai nment by al/l the people of the w
|l ead a socially and economically productiiwee. | ife re
Heal t h outscameshange in the health status of an indi
to a planned intervention or series of i nterventi o
intended to change health status.

Heal ohirpegygf er s t o deci si ons, pl ans, and actions that
goals within a society.

Heal th promotdamg e holmdrsacteri sed as a school const
heal thy settimgpgf @amdl iwoirkg ngl earn

Heal thy I ifesexapopotpaded i mmasure of the proportion o
t o be heal t hf ul and fulfilling, or free of i1l nes:
perceptions antdanpdraorfdess.si on al s

Heal th isgt athe state of health of a person or popul
i mpair ment s, ant hropol ogi cal measur ements, mortalit
i fe.

| nor grmwmti rcireenftesr arob-onoontt aci ni ng substances derived fror
divided into two groups: minerals and water. Some mi
Fluori de, Zinc and I ron.

Life expiexttameyaver age numliearl off vyae agrisv eann aigrediiwi & xp
agepecific mortality rates continue to apply.

Li piade® organic nutrients, responsible for providing
l'iving organi sms. Theawiamebsmpoceanfoenanpgmal organi
energy materials. They are also a ther mal i nsul ator
¥l energy) .

Mediterramnesam diet inspired by theeaatitmg Mazbditeerofa
This diet is characterised of high intake of extra Vv
fruits, cereal s, nuts and pul ses/ | egumes, moder at e

wine,l  oawmmdi nt akes of eggs and sweet s.
Mi neraales i norganic complementary nutrients derived f

water. They play an i mportant role in the body as k
teet hgranidnvolved in important functions in the bod)
needed in | arge quantities in the body (e.g. cal ci
trace el ements and are neeadyed ei.ng.s maldli neemouwan ttss ,i n rtor
sal t s, etc.) .

Nucl ei caraeciarsgani ¢ nutrients, mainly responsible for
l'iving organisms (genetic materi alo)f apnrdo tdeeitnesr.mi nTeh raor
nucleic acids control all functions and hereditary

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.
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Nutriemdg ssubstances required by the Iliving organism
words, nutri entiss aegreerwdyatamd vall ow our bodies to per
Obesitsy a multifactori al di sease caused by wvarious
activity, psychological and hereditaa yprfakclteom.s I(tg'esn
problem that increases the risk of other diseases a
high bl ood pressure and certain cancers.

Organic nuefrernteormtaaibminng substances dermiresenf som

el ement essential to a majority of Ilife forms on Eal
nucl eic acids, and vitamins.

Prot eirres organic nutrients responsible for probkliding
of the living organi sms. Much of our body is built
functions in the body qfr amepdritviefgy oulganamsmss ,( ed g
acceleration of <c¢hehneiyc anha irnelayc tcioommes ,f reotnt .a)n.i nfal f oods
or 07 energy) .

Vegan caohindtai ns only plants (such as vegetables, grai
Vegans do not eat foods that comé¢ sfraood &migmal s, i nc
Veget ar icomtdaiients pl ants, foods made from plants, dai
Vitanmirnes organic nutriensgnt heoti adar shyondyh esdrerest t hen
than necessary. They are takehoogsthTlheghamai mamplae
necessary for the functioning of the body. There a

functions that the body needs taorwst ayni msalAt h¥., Dhe E
vitmsmi B1l, B2, B3, B5, B6, B7, B9 and B1l2.

Wat éorel ongs to the inorganic complementary nutrient
organisms is made up of water. The e@eadnanyptchemi aal §
be di ssodtveerd amd wft hus easily come into contact and r
for the circulatory system, because blood is primar
transport of substances toiah] parthel ps§ oOhgarmiosdms
temperature stabl e.
Pedagogi cal gl ossary
a . Brainstorming
Brainstosemanginstructional technique with several ve
or with the enbriaienstlarsmsi.nd@ualilngstudents shortly exp
relevant to a given guiding question or central ter
and its aim is the production of a | ot and divergen
b. Seciemtifidaismguiteywching and | earning approach
Socsoi enti fibcasiemdqutierayc hi ng ianda |peeadrangi onggi c a l approac
science and society in the cidsasemnoormi t hsicsigegnetsitfhié&o ai
(SISs) are complex and contentious societal i ssues W
principles.
Socs oi ent i fhiacs eidn gwiarcyhi ng and | earning has three mai
i. Use of SSI fobasadsaoghengutcrguesti ons.
i. For exploring these questions, soci al and scienf
evaluating information, using a variety of evide

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.
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practice experience and dat ar bb,| eawpa,luyrsee gigitd ad o m

soci al and scientificmakinreghsi oB g n tolfe etslpdirna@s la,g d
conclusions, constructing arguments, etc.)
iii. Students are stimulated to form opi niiogue satnido nfso.r
The main inquirphpbasearandesuobi bed bel ow (Pedaste
1. Orientation. Introducing a topic, Theory Leamng ¢ Anchor, Find my topic, Engage,
2 Observation, Providing exploration "’““‘g‘ el o
4. Ask, Question, Askfing) questions, Developing a 6. Searching for information on the web, Analysing

uestion, Initial inquiry question, Generating a 2
gcutuuficadI nol?l.q Set up of mquiry o 7. Needs assessment

cstion and eV nmg
questions, Decide -aconcnrwmzmm ot M"“"i"‘“’““‘:‘;;
question or hrvpothms Intest Setting hypo! H%potbcsuc

5. Determinimg what needs to be known, Define problem, ideas, mmstonnme
Identifying the problem, |dentification ofq\msual:lr?tl qucstms Generate testahle kypotheses

9. Plan my metbods, Camying out a plan, Develop action plas, Desi 17, Analyse and represent my evidence, -\sscssmgdﬁa.
smd:es.Desug[mgexpcr]unafxs lepnm qu:snon. gn:f’zmngmno . Analysis, Explam, Asalyze, Find patterns, Evaluating and
questions

serse of online mfonmn Collect and interpret
data, Leamer gives priority fo ¢ in responding 1o
; quesnons Analyse mdcnce -\nal)mg data, Examination
—AN and analysss of empmical data,

11. lnvestigate, Observe, INVESTIGATION
Observation, Collect yﬁpm mmlﬁfu&xg
Conduct observation, 16 Rcscan:h. Rccordmg and 18. Organizing data

F_tpimnon.lnnmlobm o el 2 l
. lnw:sngm lmcsn gondm:t 3o_mmq¥mn€%m precesof

13. Resources, Asse: investigation, i ion 1o the drivizie question, Mode

data of their choice ssmtss the question Expenimentation, | lmt plm. Mom Sctmates uplmlm from mdcnclc'
14. Sign system exploration 15. Create, Generate  Collect and aalyse data. Collectng data 21, Transmediation
22, Refinement, Refine theory  23. Celelvation 26, Offer solution, Generate theory, Model

24, Construction, Reasoning with models, Problem CONCLUSION

solving and developing a course/experiment

25. My conclustons, Finding refationships and drawing conclussons, Inference, Conclusion,
Devise explanations or m amsms for the pattems, m Draw(mg) COﬂdl!S)DﬂS Conclusion’
Evaluation, Leamer connects explanations 1o scientific . Drawing inferences and

| and ed oa th 7. Evaluating success, Evalnulc. Evaluation, Evaluate

conclusions and justifving them, Drawing conchusions and unhngjudmems based on them By ua:c o, e Enowledie

28. Discuss, Debate, Share and discuss my inquiry, Discussing with othess, Coumunicating prior wakdgc Tgﬂn cxplasations

new understandings, Elaborate, Communicating rcsults. Argmm Discussion and 29 Reflect. Rnsomng with cvidence about phenomenon,

100 0f DEW content, Reflection

: mmmmmlam : Eoa - 30, Predict the outcomes of new

e — experments, Prediction
explanation, Present inquiry

o 31, Decision 32, Preservation

33. Apply. Applying knowledge to new situations, Application aad 34, New!/further inquines, Staring new

&‘utnn orlented stageﬂ c\;?a:pzsm pplg new kmsﬁcdgc 10 solve ptacn‘\cffmblm q'ﬁ"ésnmw 0 mvestigate

Fig. 1. The main-phageisr arphaessrsbled bel ow (Ped

c. Collaborative |l earning

Coll aboratiive depedagagaiscanlg ng&tomudpd d 8nt sl)e aremicrhg nagct i
(except those activities which require an individua
whotkass discussions). Collaborative | eardniimd ecarstls
participation and their collaboration and communi ca
The role of the teacher is to guide student s, stati
adapting new key questions i n eoardrirng op dateh.p Thtiesm tte
facilitator i s necessary to promote a gradual dev
guestioning, thinking, planning, reflecting, i nt er ¢
framewordgkbhs tththe oaucti ve participation in tasks.

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.
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One type of cooper adtihjee glsaavr nielhenmgiutesdw t echni que
organi zing classroom activity that makes students d
i ngopoups that each assemble a piece of an asslihegnmen
process derives its name from the jigsaw puzzle bec
together to form a whole picture
d. LearningCéaoisemaetlhbyng Model s
Model-baeagd Learninigs apprapphoach for teaching and
l earning takes place via student construction of me
include representaectons awmd PpPhegisi cahawodg¢teristics,
processes involved in the physical phenomena. Thi s
underlying mechanism of a physical phenomenon and
mechani s m.
Particularly, models help us to visualize a system
model |l ing process usually simplifies a phenomenon t
downgrading any seaeacdrhddr yi si mfoar ndaitrieoct |y rel evant t
are of interest for investigation purposes. Model s
e. Learning Science by Constructing Concept map
Concept amapsa kihidc obr gamipzers similar to mind maps.
interconnected with arrows. A verb is written above
connection, in a way that the two i ntrelr)c ofnonrenc tae ds ecnoa
independent sentence. I'n addition, concept maps are
structure of an individual's knowledge within a pail
which t he knroewluesdegde c an
fLearning Science by Using Infographic
An infographic (iniforanaki md affr amili .ci) modal represent
usually forms a broad graphic composition combinin
sketches, colors, and shapes. The aim of the infogreé
in a visual way, making it comprehensible i mmediate
g. Open Schooling
Open Schbsl angeducational perspectiveoicn ewlyi oty <$d o
coll aborating with different institutions with the
i. I mprove comimemingy bwelrlai si ngcawarengssobuaodi eams t
and socially relevant problems that have a direc
i. Enrich the curricula and pedagogical repertoire
from both educeaeduoatailo maald ageint s and institutions
meaningf ul l earning and competence devel opment .
ii. Gi ved seeppmi ¢ authority to all agents from within a
and their families, by engaging them in sustaine
di ssemination on issues of amrdewvaynwemrdto the | oca
To do so, projects and initiatives on Open School in
attitudes, resour ces, and values of al | invol ved ag
from a refl ecsttiavned paonidn tc rtihtaitc aflocuses on sustainabildi
Open Schooling emerges as a new term first in the

and in EUb6s Work-2Plddgrmaandmeoh@idueds heo WoekaPpogoamt
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2020. However, despite the term not being explicitly
in the Wor k Pr2ddlrS5amme 2014

The EU WPs from 2016 to 2020 followed up onttihkzensdap
to explicitly promote the concept of Open Schooling
revolves around the concept of Responsi ble Researc
Educati on.

h. CritidcalteHdaalyt h

Critical heabstlanl impoacwynt di mension of heal th it
comprehension skills in health contexts. It include:¢
in modern socdletthy.l iCréentacywyl maienly consists of the c¢r
comprehension of the interconnection between healt
determinants of health), and the fparttilté pan omot i mn c
i. One Health Approach

The One Healt ha atprpamadihsdispl i nary approach that <con
context highlighting the direct interconnections wi

|l ndi clati @eeat ur e

Banerjee, A. (2010) . Teaching science using guide:
devel opment model for higdhi ecbeocEdg@atemc,e T achers.
Bar ab, S., & Squi thea,selll. r(e3®®&4 ).h :iDwsatithden rgg Joaunrdi. a IKT enoef
Learning Scilednh.ces, 13

Baytel man A, lordanou K, Constantinou CP (2020). Epi
the construction of different typlesuromfelascafuaie ntis B a
Teachinglil®®Attps://doi ..Belgl 10T100QF hakne, D. , Scha
(2010) . Coll aborative inquiry | dartreirmga:t i momaeé !l sJ,outr m
Educati,oB83PBR2tps://doi.org/10.1080/0950069080258224
Bevevino, M., Dengel, J., & Adams, K. (1999). Constr

through inquiry | earnA nljggpaurinhe EHeeat ngnbdlbuSerategie
27127t tp://dx.doi.org/10.1080/00098659909599406

Bruce, B. C., & Bishop, A.poR.t (i2@®Ridr.y Useé maycy hede welboa
of Adol escent and AdL4 .t Literacy, 45 706

Bruce, B. c. ., & Casey, L. (2012) . The practice of i
Computers in thd®d@&@6hobl gy 2M/0doli0.800/ 07380569.2012. 65
Bybee, R., Tayl or, J. A., Gardner, A., vanThSe oBSE@S ,
5E instructional model.: @oliogriandso aShpdr ienfgse,ctG@@:e nBESGS .
Kokot saki, D. , Mesizi As, ( ¥0 bGa)&.e oW ry @iaenicnei vnige:w o f t he

| mproving s)c,heoB7., 19( 3
Kuhn, D. (2001) . HRsvwy dioo Ipegipd &liB0iwe?n c e, 12,

Kuhn, D., Cheney, R. , & Weinstock, M. (2000) . The
Cognitive Devel@pPpm8nt , 15(3),
Leder man, N . G. (2018) . Nature of scientific. kinmwl

Teaching $&¢loo(oggpy. -22n% b . Routl edge.
Matthews, M. R. (2007). Models in sci eSciee nacned & ne dsucci
167 -687.
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Mazur, EPeéd9Bb@¥tructi ompphkrUsSard'dd eman ddaallr.] . NJ: Pr en
Novak, J. earnlhy8) .creating, and using knowl edge:
schools and Maohwahr,atNb:nsLawrence Erl baum & Assoc.
Novak, J. D. (2006). The devel opment of thmodehcetpt
education: I mplicati onsFofcours noant hLeemaartniicnsg ePdruocba teiposn .i n
113 2.

Novak, J.LPargo20g0Q)creating, and using knowledge: C
and cor p(2rad iNmdws)Y.or k , NY: Routl edge.

Pedast e, M., Ma@ eot s, M. , Si i man, L., de Jong, T. ,

Tsourlidaki, E. ( 2 Gblass)e.d Rheaasrensi naf: iDred uinr tEidaurcsat a ma a
Research,hRegwi:édw dx.doi .org/10.1016/j.edurev. 2015.02.
Sadler, T. D. (2009). Situatedegcliearntnifrng iirmk suckise mcse ca

Stusliien Science Ed4azxz.ati on, 45(1),
UNESCO (2015) Rethinking education: towards a gl oba

Zei dl er , D. L. (2014) . Socioscientific issues as a
N . G. Lederman &.Ban&Kbhodkkedfl rd&dearch on scppe.nce9 ®d
726). New York, NY: Routl edge.

Zeidl er, D. L., Her man, B. , Ruzek, -cMul,t urianldeepi At e
orientations to slowairmsadiaertthiRfeiace Sicd :sineese. T8 hing, 50
Zeidl er, D. L., Her man, B. C. , & Sadl er, T. D. (20:

Disciplinary and I nterdisciplinadiyt tSgs eh/icedoiEdarcah 1l ®.
01-0 0078

Content
STEM Content

1. Fundament al concepts of bi ol ogical sciences (e.
Mediterranean diet, nutrients, etc.).

2. Promotion of the inter coolnongeyc t isconc ieemoyn g asnai emovd ,r 0
3. Promotion of <critical STEM |Iiteracy, critical h
STEM instruction with a view to promoting active ci
4 . Hi ghlight of the rceltabdf shmeanceoff publ i c health.
5. Conduction osfciaeuntthiefnitci cr essoecairoch by student s.

6 . Research data <coll ecti on, anal yse, make i nfereni
research project presentation by students.

7 . Coontsit o nu, use and nature of scientific model s.

8. Promoting understanding of nature of science and

Competences |/ Learning Goal s
Knowl edge (Core Concepts)
1. Transdisciplinary concepts: (Crotogwp])Sbeiatct¥hn, | E!

i nterconnections, On es cHeeanl ttihf iacp prreosaecahr,c hs.oci o
2. Speci fic content concepts: childhood obesity, 1
nutrients, physical activityatisagci aHe addthegr ma antainnt g

i nequities.
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Skills

1. Gener al skill s: Critical thinking, refl ective t
coll aboration and communication within smal/ groups
2. Specific skills: Critical reading of scientific
informative health texts, academic texts), construc
t he soci al , econoemvci,roaomentraal ,di asecdiseinotnisf i of t 8P € C ¢
socioscientific research desi gn, research data <col
scientific topics, discussgiemtidnadg tefpiesti on about

Attitutlest (A€ domai n)

1. Attitudes and values: Awareness conhcerning soci
obesity) their complexity and multidimensionality, t
and potenti alt hseolpuerisopnesc tfirvoens of di fferent stakehol «
soci al , et hical, political cul tural, emoti onal and
2. Behaviours: Citizenship actions for the | imitati
and deci sion making on controversial socioscientific
opeennded, debat ablsda,r uccdmpleedx paro billelms t hat require t|
economi c, scientifiperspepdtiewes ronmaestidering a vari

orientation towards socioscientific humanistic valu

Title of the whole module and individual | esson
Title of whol e modul e
Childhood Obesity: Challenges and Solutions

TitlesdoWwi dual |l essons
T Lesson 1 (40 min): I ntroduction: Heal t hy Eating
f Lessons 2 & 3 (80 min): Food and organi sms: Why
T Lesson 4 (40 min): Eating habits, I|ifestyle, and
f Lessons 5, 6, & 7 (120 min):oPBflimabpyeceséajchaqgs
and solutions related to childhood obesity, (b’
reducing childComihuobéegidbsy pefceptions and knowl
obesity?
T Lesson 8 (4@ctm ngf: Bchedl project: Desi beabhgetand
the Cbpldhood Obesity: Challenges and Solutions
Organi zing an Open Schooling Event (a forum with ¢
| ocal communiasyci eomt iCfhied dtbwmpidc :Obesi ty: Challenges
Learning goals and objectives per | esson
Lesson 1 (40 min):
1. Awaken interedtntirmtdauctimg saubjedatt ed socioscientif
2. | dent i f ypirnegc omtcledd i tomn's alternative ideas (misco

Mapping the preconceptions of the students
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Di scussing why obesity is a socioscientific issu
| mproving students' epi stemol ogi cal understandin

sons 2mi&n)3: (80

the end of I essons 2 & 3 students should be able
relate oneds own experiences of food with scient
explain the basic difference between plants and
identify thesoerngamilc tnouthruinreamt sf uencti oni ng: Car boh
|l eic acids

provide examples of three types of carbohydrates
the body

expl ain tohfe pirpppiogritmesn,cevi t amins and nucleic acids
di stinguish cleairhgr pattiveemtoer ganifooand

explain the function of inorganic nutrients in h
explain the relationship between food and energy
[

mp rcoavle tchriintkii ng

i mprove communication and collaboration skills.
son 4 (40 min):

the end of I esson 4 students should be able toé
read and interpret images related to Mediterrane

interpret a diagram of food pyramid
|l ate the food pyramid with the Mediterranean di e
explain the structure and function dofetdiregt ariybrfe

iterranean diet

i mprove critical thinking

i mprove communication and coll aboration skills
sons 5, 6 1i& c/hoall20prnujnect :

the end of | essons 5, 6 & 7 students should be a
i mpr ovbeasiemquiinrwwesti gati on skills (e. g., pl annin
l' ysing, making i nafnedr ethmmaww ¢ 0 15 gclnoindsiggermuscitngng ar g ume
er to answer the primary research questions of a
What are the causes, health risks and solutions
What iaardd vi dual sé6 and governments' responsibility
What are the communityés perceptions and knowl ed
develop digital skills (e.g., finding,lyevhewdhoy
a appropriately, using different online resource
understand the multiplicity of factors | eading t
mapping causes, health risks and solutions of <ch

design and carryfowutchlai pdedodtolbas mbyel
investigate health risks of being obese
investigate economic and societal costs of being
investigate individual and soci al responsi biliti
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9. acquisrce esaarqgitame nt ati on skil |l s

10i mprove communication and coll aboration skills
11. acquire the ability to analyse a public health
di fferent stakehol ders

12. acquire the abilitgf thi asdenthatdf ympytiemftli aé noce® uirrcfe
of i nformation about a socioscientific Iissue relate
13. acquire ability to determine how scientific kno
of a socioscientific issue related to public health

addressed by science.

Lesson 8 (40 min):

At the end of | esson 8 students should be able toé
1. design and present a scientific poster with the
results, and the conclusions of the i €Chéesdhogatdi ©be
Challenges and Solutions

2. organi s8clmolGpnegn Event for research presentatio
parents, social partners ofChihledHoacdl Okesnmuy: t§halolne
3. create a public health brochure promoting health
4. imeprowvecal thinking skills and communication and

Open Schooling Event
ring Open Schooling Event, students should be abl
I

1. ntroduce their research project

2 inform the public about eachddfeshedreseahehpqgee
3 di stribute public health brochures promoting hea
3. improve communication and coll aboration skills.
4. develop responsible citizenship and critical hea
Summati ve assessmente (Srcifemad,f ihce &kintohwl eedagt i ng, obesi
skills anikla®ed dremaxxoni ng) .

Di dacti cal met hods and activities

Course of the Lesson 1:
Pl enarycl wbo) e
The |l esson startshwwt heblamaedttumealaelatl tyhye aatnidng. - Af t e

show, di scussion and reflection can be encouraged w
and healthy eating? How difficult is healthy eating
alsei®oal/ politicall/ cultural, etc.?

After short di scussion and reflection, theChiehbhdheod
Obesity: Chall engeass awed ISoasuttilmenspri mary research (
explain that is a societal i ssue with connections t
related to obesity, the teacher can discuss the c¢omj
the soci al ri sksaantdtysbhesnoebesssugstand potenti al s
di fferent stakehol der s. I n addi ti on, it can be di s

cannot be addressed by science and can be considere
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Courcfe the Lessons 2 & 3:

Group wor<kt dlent s)

1. The | esson starts with a short educational video
Then, the teacher starts the |l esson asking:

Why do all 1living organisms necessarily need food?

What imaitnheli fference between plants and animal s in

What does food contain?

Students are encouraged to discuss the questions a
working on a specifidMaorchsmgetactandt DeE®s Concept !
activities students are provided with a table with i
Teacher moves around the classroom askinggrétbkbdbarit
When the students finish activities of wor ksheet 1,
(whole cl ass)

2. Next, the teacher uses an educational video rel a
in kil ojcoauloersi eesnnd The students are asked to read ar
and healthy eating.

Next, students are asked to propose possible ways f¢
get from consumi ng a afroeo de nocro udrraignekd? tSot utdheinntks about t
(sugars/ starch), protein, fat, and alcohol the food
di scussion, the students are asked to stidadt iwortkieng
worksheet) .

Students work in group cooperatively and the teache
supportive questions and giving feedback. When the

teacher dhacks tforeet he plenary of the class (whole cl e
Course of the Lesson 4:

Group worskt ydient s)

1. The |l esson starts with an educational video relce
students are asked toimeadtaghekbnrekbatubd Bwboan f a
chances of a longer I i fe. Then, students are asked
considered as healthy one and answer some nrgelsatueaddk ng L
alternative i deas about Medi terranean di et , vegan

change.

2. Next, t eacher shows a 3D model and diagrams of

meaning of the modernd amak ¢ hes 91da aiga taimesn bet ween Food

and healthy eating.

3. Then, students are asked to apply their knowl edg
situation working on a speentied YwekcC@RRBIt OMAIs WwWRCT In\gl
Students work dthudegmtup) (tooperatively and the teach:
reflective and supportive questions and giving feedl
the teachebagk viee fleedpl enary of the class (whole cl
4 . At the end of the | esson, teacher informs the s
socioscientific issue of childhood obesity and asks
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related to childhood obesity.

School cProje

Course of the Lessons 5, 6 & 7:

Students are organi-bedtiudddegobupsgeéwidtechni que.
Step6: 1

1The teacher starts the | esson prhsielndhionogd aQbaei sni ttyh:e
and Solantdi drhee pri mary research questions:

1T What are the causes, health risks and solutions

f Whaariendi vi dual s6 and governments' responsibility

T What @&reommunitybds perceptions and knowl edge <con
2Then, teacher moderates a discussion on planning,
making inferences, synthesising and dr aewindemoaci mus:
to answer the research questions of a socioscientifi
the jigsaw technique, breaking class into four grou
synthesize t Heinn swerdk when
3To answer the r éhedr alr eq U enset icaus e s, health risks a
obesBty@#ents of first group (Group 1) are asked to f
of i mbcpawsierdy sourseesh (asg.text s, articles, pictures e
Ssimulations, and scientific measurements), in order
obesity. For this task students are nperwoovrikded with e
Then, students are asked to use a specific Worksheet
making inferences, synthesising, and dr awwmhmagt carne | tul
causes, heal th riagzksd &rmd cshall Wthiommds orbelsi t y ?
During this process, teacher consistently encourage
information, the purpose of the publication, potent
for theiomfoamé&tpossible missing information. I n a
multiplicity of factors | eading to obesity, l i ke so
Students work in group cooperativebgraoth abhki hgachk®
supportive questions, l ooking at the studentsd®é achi
go forward to the next task.
Then, students are asked to summarize theimedaneldusd
chil dhood obesity and using the worksheet 4 to cons
4 Students of second group (Group 2), are asked to
The teaché&hacano&sk a pr ecdiiidtdihoono dnoodbeels iotfy can i nform
of childhood obesity? Could predi cAfitoenr ntohdiesl diinsfcou
feedback, students are provided with appropriate mo
for childhood obesity as homework. Teacher wil/l eva

next |(e@BTINONAL ACTI VI TY).
5.To answer the redhea@dr cihs duwedsitviiodnual s6é6 and gover nmel
chil dohtoeosdSt ydents of third group (Group 3) are aske

from a vari-bagedof somgquesy(e.g., such as texts, art
di agr ams, simulations, and sweée e nrttehsfed acr crhe aggwe setnieort ss
childhood obesity. For this task students are provi
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Then, students are asked to use a specific Worksheet
maki ng i nfretrlreensiessi,ng,y and drawing concl usi onsWhiant or
are individual sé6 and governments' responsibility fo
During this process, teacher consistently larcoafragl
information, the purpose of the publication, potent
for the information, and possible missing informat
analyse a pubbnd peakenhhibétsesel utions from the persp
Students work in group cooperatively and the teache
supportive questions, l ooking at the stgide@as speramihs
go forward to the next task.

Then, students are asked to summarize their concl us
for reducing childhood obesity and using a workshee

6 To answer the r 8Mieadr calr eq uéehset icooommuni tyés perceptio
childhootsohbmeeintygy of fourth group (Group 4) are ask
and analyze them to dreawplcainrcd utsh@enway Te&dcQaresti on
Google form. The cooperation of I T teachers could b

Course of the Lesson 8:
Students are organi-dedtiundddegobupsgeéwidtechni que.

StepSsS: 1

1. Trkacher starts the |l esson with evalwuation and f
guestions -eti ehei:bCohciilodshsouoed Obesity: Challenges and
2When appropriate, teacher directs adiposu®si avi ttho war
guestions of this wunit, the methodol ogy, the resul't
socioscientific issue related childhood obesity. Ho
shoul dudedi nhal a scientific poster? 6 Students of al
3. 6 Students of all groups are asked to prepare a
wi || eval uatlee a éhhed tsgtiuvdee nfhesebchlea cnke xt | esson.

4 . When appropriate, teacher directs discussion to
Schooling Event (a forum with st Chedntdh,0otde Ddbleesr d,y:p
and SolHdw oda®!vaa, organi ze, hol d, moder at e, and f ac
Events? What is our vision? What do we expect to ac
5. After a sha0tstdudeuossi oh, abl groups are asked to
t he Open Schooling Event, and a public health broch

to the participants. Additionally, they are asked t
Hol ding an Open Schooling Ewpie@hi lodnhotolde Odbeciid gyci eth
Solutifars, coansultation with the school

Assessment met hods

(Note: For more details concerning initial and f or m:
l earning activities. | Fdodse fsamal thassaddsmemted m@ducat
assessment)

1. Evaluation of the preconceptions of students on
2. Worksheets evaluation (Formative assessment)
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3. Devel opment of a pdedbesi vy model of childhoo

4 Creation and Presentation dcfhibhdlseco@nObktsct pos Ce
Solutions.

5. Organizing and holding an Open Schooling Event
partners obmmheitgtalmiit bbowadpiObesi ty: Chall enges a
6. Create a public health brochure promoting health
7. Roesstt (Final/ summative assessment)

Learning objects per | esson

(Not e: Flert amdrse pl ease see the attached teaching an
Lesson 1:

Suppl ementary Educational Resources (SERs)

1. Mu |l tsihmevdira | ated to healthy and unhealthy eating.
2 Socioscientific topic related to Healthy Eating

3Pictures related to healthy and unhealthy food

Lessons 2 & 3:

Digital Learning Objects (DLOs)

1. I nteractive concept map related to the nutrients
2. Il nteractive match activity related to the functi
3l nteractive fild]l in the blanks activity related to
Suppl ementary Educational Resources (SERs)

1. Educational video related to living organisms | o
https://youtu.be/ 2JT02G1GJbl

2. Table with information about organic and inorgan
3. I nfographic related to energy cycle in plants an
4 . Educational video related to energy in food at:

https://yout et be/ bLKoAsi kD

5. I nfographic related to food | abels with measurem
6 . I nfographic related to facdmtrs influencing daily
7. Worksheet s.

Lesson 4:

Suppl ementary Educational Resources (SERs)

1. Educational video related to Benefits of a Medit
2. 3D Model of Food Pyramid

3. I nfographic related to to Food pyramid

41 nfographic related to healthy eating plate
5. Worksheets.

Lessons 5, 6 & 7:
Suppl ementary Educational Resources (SERs)
1. I nfographic related to causes, health risks and
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2 Concept map relask&d Bodcaobaesjoheatcbhcerning chi
3 I nfographic related to research framework for <c¢h
4 . Mo del coding sheet in support students to design
5 Wor ksheet s

6 . Environment ofd guiided al nquwiardy ngn of adapted text
concerning individual sé6 and governments' responsi bi
7 . Questionnaire for data collection.

Lessons 8:

Suppl ementary Educational Resources (SERs)
1Specific information for design and presentation o
Obesity: Challenges and Solutions.

2. Specific information for creation of a public he
3. Specific information ffor tphe pfaormatimmo@s toddeamt sa g etne

partners of the |l ocalHealmmuywi Eg)i oqn drme Chiplidchood
Solutions.

4 Speci fic information for holding an Open Schooling
Di gietdauslcati onal resources
Links for pictures, diagrams and text related to he

https://archeia. moec.gov.cy/ sm/ 40/ viologia_b_gymn.p
https://www. moh.gov.cy/ MOH/ moh.nsf/chil dobesity/ chi
http://archeia. moec.gov.cy/ sm/ 745/ ChildhoodObesity.
https://www. mednutriti on. epralipwoalktivasl-a-rykgl-eeifsay/sp akxiyss ar ki a
dr ast i-gti-portadlkiagsit i mettiop & 8 U

https://www. repoewsf acboinct-27rB8adb\Istrikky padr-éont opi z e
erevmayyndesdmayi t ol ogn

http://cydadiet. or-eft a&wtidepa/sefsitmhd xmy © dkodgiipedhr balt | ont os
bar eewdkiypkadi api-swwvis&at refpinhidwsh wkpy p rpiocolyi t h/

https://www.betterhealth.vic.-awdabhathealth/ healthyl
https://www. euro.who.int/ dat aWh GGoeut nsP/rpyd fi | fei. Iped/fO0 00
http://www.glnbi.org/doé8bmedtdtebB865d8d22p8€d3185f

https://academic.oup.com/ eurpub/article/ 20/21/70/609
https://apps.who.int/iris/bitstream/handle/ 10665/ 43

School Research Project

Educational Scenario on the Pafse topic: Looking after myself and others 1 Healthy Eating
Topics

- Healthy eating

- Physical activity

- Childhood obesity

- Public health

- Critical health literacy

- Responsible citizenship
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http://archeia.moec.gov.cy/sm/745/ChildhoodObesity.pdf
https://www.mednutrition.gr/portal/ygeia/paxysarkia/1244-paidiki-paxysarkia-o-rolos-tis-fysikis-drastiriotitas-stin-prolipsi-kai-antimetopisi-tis-nosou
https://www.mednutrition.gr/portal/ygeia/paxysarkia/1244-paidiki-paxysarkia-o-rolos-tis-fysikis-drastiriotitas-stin-prolipsi-kai-antimetopisi-tis-nosou
https://www.reporter.com.cy/local-news/article/784400/sto-27-8-i-pachysarkia-stin-kypro-ti-entopizei-erevna-toy-syndesmoy-diaitologn
https://www.reporter.com.cy/local-news/article/784400/sto-27-8-i-pachysarkia-stin-kypro-ti-entopizei-erevna-toy-syndesmoy-diaitologn
http://cydadiet.org/arthra/epidhmiologikh-ereyna-gia-to-pososto-ths-paxysarkias-kai-yperballontos-baroys-sthn-kypro-kai-diapistwsh-twn-diatrofikwn-synh8eiwn-toy-kyprioy-polith/
http://cydadiet.org/arthra/epidhmiologikh-ereyna-gia-to-pososto-ths-paxysarkias-kai-yperballontos-baroys-sthn-kypro-kai-diapistwsh-twn-diatrofikwn-synh8eiwn-toy-kyprioy-polith/
https://www.betterhealth.vic.gov.au/health/healthyliving/kilojoules-and-calories
https://www.euro.who.int/__data/assets/pdf_file/0004/243292/Cyprus-WHO-Country-Profile.pdf
http://www.glnbi.org/documenti/bc5aad3265ed3185f8b1e7d4e63bd972.pdf
https://academic.oup.com/eurpub/article/20/1/70/609759
https://apps.who.int/iris/bitstream/handle/10665/43943/9789241563703_eng.pdf
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Research management, design and administration

Primary Research Questions
1 What are the causes, health risks and possible solutions related to childhood obesity?
T What 1is individual sd and governments' responsi bi
1 Whataret he communityodos perceptions and knowl edge cc
Methodology/Implementation:
Students are organized in four groups of 4-5 students -Use of jigsaw technique.

Session 1
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 4-5 students - Use of jigsaw technique.

1. Challenge: (a) writing causes, health risks and solutions related to childhood obesity, (b) Drawing a
childhood obesity concept map,

An expert (e.g.. a nutritionist or paediatrician) will be invited to discuss with the students and answer their
guestions related to childhood obesity in Cyprus and globally. During the discussion with the expert,
students will have the opportunity to ask specific questions and reflect about. Additionally, students of first
group (Group 1) will write a short report concerning causes, health risks and possible solutions related to
childhood obesity.

Students of second group (Group 2) will draw a prediction model for childhood obesity, using data of the
Ministry of Health and a specific Model coding sheet. The cooperation of IT teachers or mathematicians
could be important in this step.

1. Chall enge: I nvestigating individual sd and gover nme

Anexpertwillbei nvi ted to discuss with the students and ans
governments' responsibility for reducing childhood obesity. After discussion with the expert, students of

third group (Group 3) are urged to write a short report concer ni ng i ndividual s6
responsibility for reducing childhood obesity at home (homework).
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2. Chall enge: Designing of a questionnaire (soci al

perceptions and knowledge concerning childhood obesity.

Teacher explains the fundamental principles of question selection and formulation, when designing a
guestionnaire. Students decide on the guestionnaire form and sections, and they are divided in groups
equal in number to the questionnaire sections. Group four (Group 4) is responsible for designing a
guestionnaire. Some students get the responsibility to write the gquestionnaire in an online form, which

allows to be more easily delivered to its targets. Students are urged to collect data about the community 6 s

perceptions and knowledge concerning childhood obesity. 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 for this step.

Session 3

1. Challenge: Presentation of the results of the questionnaire, trying to identify the community perceptions
and knowledge gaps and how to promote conceptual understanding. In the end, build an infographic
to summarize the results.

2. Challenge: Creating a scientific poster in power point, writing Introduction, Methodology, Results,
Conclusions and Discussion.

3. Creating a health brochure: The poster will be entitled: Healthy Eating and Childhood Obesity:
Challenges and Solutions. The poster could be printed and be displayed in a prominent place in the
school, in local mass media, possibly at some website, and in open schooling event.

Students are provided with appropriate guidance in order to design a poster and health brochure as
homework. Teacher wi | | evaluate the studentsd posters an

Development process:

The project is based on guided research about Healthy Eating and Childhood Obesity The four lessons
(lesson 5-lesson 8) 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. Additionally,
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, organising and sharing information effectively, handling
data appropriately, using different online resources and tools to study)

understand the multiplicity of factors leading to obesity

mapping causes, health risks and solutions of childhood obesity

4. design and carry out a prediction model for childhood obesity

w N
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investigate health risks of being obese

investigate economic and societal costs of being obese

investigate individual and social responsibilities and solutions to childhood obesity

investigate communityds perceptions and knowl edge
develop responsible citizenship and critical health literacy

© N O

Teaching-learning process for school project (summary):

Collection of evidence (data, articles, pictures).

Evaluation of the evidence based on criteria and selection of the relevant and non-biased information.
Design Concept maps.

Design prediction model for childhood obesity

Design a questionnaire

Create a poster and present this in open schooling event.

Create a health prochure and distribute it in open schooling event.

No akowbdre

Organization of the open schooling event:

1. Each project output (poster and health brochure) is presented by the students in a community setting.

2. Students will communicate their research project outcomes. Students emphasize that health literacy
and health promotion is a responsibility of all, not only of the ministry of health or healthcare providers.

3. Additionally, students explain the importance of critical health literacy, which 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.

Data Analysis and Reporting

1. Content analysis.

2. Questionnaire results analysis

3. Report writing with most important findings.

4. Development of scientific poster, health brochure and final presentation.

Target Audience for Recommendations

Parents, science teachers, local community i public.

Public Health Authorities and other stakeholders (organisation for family orientation, organisation of
nutritionists and health advisers).

Educational Scenario Impact Assessment Questionnaire

Context: Obesity is one of thelmogtssorfi dlhe @llchalc e
every country in the world. Il n additi on, it i' s not
worl dés | eading causes of poor health and early dea
cacmnmer s and diabetes.

The main aim of this wunit iIs to raise 8th grade st u
of unhealthy eating and not physical activity. Addi
about the greeclomomii c$opial |, and cultural environment i
obesity worl dwide. A socioscientific topic related I
based questions of this unit rel atbPeddditt o ok | sDn

specifications of an educladoloinrad &fcteenra r ihkbe aolintf htyh ref at toif
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The questions that follow provide and assessment f ol
existingekmdwltdhee students, the skills that they hayv
and the effect of this on their beliefs, attitudes,
Knowl edge
QuestiWwWhylda al l l'iving organi sms n
A) To provide energy, to repair of
constant internal body temperature.
Question 1.2 What is the gnaamd dandifrn
. , -
1 Under stthaen way they ob.taln their food? A) Pl
. . |lheterotrophi c. B) Plants al ways pr ¢
rel ationshi .
. /prepare always their own food C) PI
food and | i .
organi sms aut ehic.
g Question 1.3 What kind of cell s wus
make energy from |Iight, air, and wa
and Ani mal Cell s.
Question 1.4 What is the major sou

B)Y Water C) Oxygen.

Question 2.1 What is the main str
inorganic nutrients? A) Organic nu
i nor qqaurtird ent s do not contain carbo
carbon and oxygen while inorganic i
nutrients always contain carbon a
contain only carbon.

Questionobhy2r@aehb, proteins, i pid
organic or inorganic nutrients? Ca
nucl ei acids are organic nutrients
nucl eic aci ds ar e oryiatnami nsutar e
Carbohydrates, proteins and | ipids
2Understandjand vitamins are inorganic nutrient
structure altQuestion 2.3 What is the primary fu
nutrients ifprovide body wiudihl cdnendgyr,e®Bgi Tocél |
role for tkeernées and
Question 2.4 What nutrients are im
Proteins. B) Carbohydrates. C) Vitsga
Question 2.5 What nutriseanti :1garseal Bisrm

as ther mal insulator for ani mal or
Proteins.

Question 2.6 What nutrients are tak
are necessary in smal/l amounts for
B) Pr&€teiknpi ds.

Question 2.7 What nutrient makes up
A) Water B) Minerals C) Nucl ein
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Question 2.8 What nutrients atr e @tvh
Mi ner al s B) Carbohydrates C) Li
Question 3.1 Children and adol esce
aduWwWhyg? A) They are still growing B
d)They work very hard.
3l dentificaj]Questiom,3.g2enMea ally, have higher e
of actors in{Why? A) They have greater muscl e
daily energyincreased phyliheay vacrtk vidgryy har d.
reqguirement Question 3.3 What happens when w
too ? iIA)tIGuUr body stores that exces
stores that excess energy as body
energy as body carbohydrates.
Question 4.1 What are the most i mp
t oo much, moving too little, i nsuff
amounts of food. C) Insufficient sl
Question 4e2t NWaatmaiam health risks
di sease, Stroke, Hi gh bl ood pressu
Stroke, Anxiety, Happiness. C) Diahb
4 Identifi<QueStion 4.3 I n | ast y.ears,t mayeamnc
chances of a | onger | ife. Through
(a) t he mo s .
f s K factorsw.ere foll owed for up to 34 YanS’,I
. |l ifestyle factors: healthy diet, r
(b)) mahe hea . . .
linked to oImoderat/egd)roous activity), h.ealthy.
al cohol intake (up to 1 drink dail
Mediterranean diet is considered a
considered as healthgaondi efA) emipd alg
r ed me at , sugar and saturated f af
vegetables, nuts and whole grains i
B) The Mediterranean di et i s ChHell
Medi tenrdineta i s basedsownl Mecdoolirnan
Question 5.1 Wh at ar e t he charac
socioscientific i ssue? A) Di ffere
stakehgpddeps with conflicting i nte
perspectives of different stakehol 0
the topic C) Different scientific ¢
> - .Unde.rSta!Question 5.2 What is the addit i veentl
socioscient.i . : . .
topics to understand scientific is
of scientific knowl edge i bseoagaseaesb
potentialities, as wel | as i mita
relationshilppgyo s$echaeby andB)t hkas
understand scientific concepts C)
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SKILLS

1.

socioscienti

I nvebeabt

Question 1.

socioscien

tific issues? A) Generati
problem, generating hypotheses rega
i nformati on, anal ysing,

evaluating

drawing conclusnbasioB) Erpaltmeg co
experimentation, data I nterpretatid

1 Which inquiry phases

2.

using scient

Construct

Question 2.

Model s hel
or behavio

p us
ur ,

1 Scientific model s ar e

t o pvh esruocanhe nzoen aa nsdy sst pe
and they have a rep

power . B) Models have a representa
have an interpretive power.
Question 3.1 | wi || try to adopt
environment s, consume alcohol , tob
next three months. 1) Definitely tr
Question 3.2 |1 ancitdee whneet hwehro two lad
during the next three months. 1) St
Question 3.3 | feel able to resist
(smoking, drinking, i nacetliyvittryue .d.i.é€
fal se.
Question 3.4 | feel capable of iden
3. Adoptinglact based on it. 1) Definitely true
i festyl e. Question 3.5 I f | wanted, I couxtd ta
mont hs. 1) Definitely true. .. 5) d¢g
Question 3.6 For me avoiding smoki
having a diet full of fat, during t
. 5) definitely possible.
Quesni 3.7 For me adopting a healthy
would be. 1) Very insignificant.
Question 3.8 I wi | | be able to fin
adopting a healthy I i f ersstthyd el)i nprt
i mprobabl e.
4. Proposin(Question 4.1 | feel able to identi
action towallifestyle iDemynirouviehg. tlpeé 5) de
healthy |1 if{(Question 4.2 | feel able to change
his/ her/ oth¢Definitively trueé 5) definitively
.5' Feels ab Question 5.1 | feel able to influen
infl uence t . . ) .
(family, friends). 1) Definitely tr
of healthy I . . .
othersfa(nei.lngue.Stlon 5_.2 I wi || try.t(.) i nfluen
. (dmi 'y, friends). 1) Definitely tru
peers, frie
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6. Selectint, cstion 6.1 | believe that to fi

sources to i . . L. :

health soci socioscientific i ssue, | shoul d <co

i ssues (e scientific publications, WHO dat abag
) 'gYouTube. C) Friends, journalists, H

obesity).

Beliefs, atl nclude: Theagct aare inmc ccrorrect answer

behavior knowing your perspective.
Question 1.1 Health is a fundament &
di sagresdé& o)l y agree.
Question 1.2 Healthy behaviors wil!/l

1. Believes|di sagreeé 5) strongly agree.

a fundament (Question 1.3 | am physically and f

component oilifestyle (e.g.: avoid cotnrsagme, ap alol

i fe. drugs, fat diets, inactivity) that
unlikely. .. 5) Extremely I|likely.
Question 1.4 My family and friends
t hat contri butlei fteo. tl)e Hyutarld mel yo fun
Question 2.1 Lifestyles and I|living
health risks (e.g.: cancer, <cardio
Strongly disagreeé 5) strongly agr €
Question 2.2 Alcohol abuse isf(aeaeqc
cardiovascul ar di seases, and ment a
strongly agree.
Question 2.3 Di et influences the
cardiovascul ar di seases, and ment a
stongly agree.

2. Beli eves|Question 2.4 Obesity influences th

|l ifestyles jcardiovascul ar di seases, stroke, a

incidence olstrongly agree.
Question 2.5 Inactivity influences
cardiovascul ar di seases, ment al d
di sagreeé 5) strongly agree.
Question 2.6 Access to fresh pr odued
incidence of health risks (e.g.: c
ment al disorders). 1) Strongly di se
Question 2.7 Mediterranean diet i nf
Heart di sease, Stersoskuer,e , HiDg ha blelt ®sd
di sagreeé. 5) strongly agree.

3. Believes|Question 3.1 Youths should adopt he

i mportant t¢and stay healthy in older ages. 1)

healthy 1 if{(Question 3.2 The adoption of a hea
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prevent healthreats andudgiwngf pommiat. 1) Strong
Question 4.1 The adoption of a heal
di sagreeé 5) strongly agree.
Question 4.2 For me the adoption 0o
4 . Reproves . .
. polluted environment s, consumenacttHt
risky and ul.
. . in the next three months, woul d be:
behavior in .
. Question 4.3 For me to adopt a hea
environment
/lwoul d be: 1) Usel ess. 5) wuseful
sedentary | . , .
. Question 4. 4 | don't accept patteirmn
smoking, dr . .
consum tion\enV|ronments (e.g., sedentary | ife
P 'Definitely true. 5) definitively
Question 4.5 The people in my 1|ife
Wi | | use 5) will n onte xatd ot phtr ehee ani
Question 5.1 For me following a he
would be 1) Uncomfortable. 5) Con
Question 5.2 | wi | | make an effort
polluted environment s, constme dIi ed
in the next three mont hs. 1) Strong
Question 5.3 |1 plan to not smoke
di sagreeé 5) strongly agree.
Question 5.4 | pl an to not cbse$ame
5. Adopts ajin the next three months. 1) strongl
|l i festyle ({(Question 5.5 | plan to do physical
exercise, m(the next three months 1) strongly o
di et , not sIQuestion 5.6 | f@ml dhetoofoMedwtlkeowan
to the supefmonths. 1) Strongly disagreeé 5) st
choosing a IQuestion 5.7 | plan to avoid stress
healthy pro{(months 1) Strongly disagreeé 5) st
Question 5.8 Amogg stheéementd ®w ¢ hod
describes what you currently think
al so have no intention of doing so
have been thinking aboutdot s®.p@&9sib
have a healthy Iifestyl e, but soon
adopt a healthy lifestyle regul arl.y
or al most always foll owed a e alotwhy
adopted a healthy |ifestyle, and |
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Question 6.1 For me to adopt healtHh

harmfwul . &+ & ]
6. Attitude |pleasant: =+ o oo ]
healthy 1if{¢good: __ &+ @+ . _‘©_

worthl ess:
enjoyabl e:

2.1.2.Vaccines development and the science that responds to hesitancy

Main partner responsible
University of Cyprus, Nicosia, Cyprus

El ement of the scenario
Subj:ecBi ol ogy c¢classes (contri butHioome fercomommiTcds ea&hgl
teachers etc.)
Grade9t h grladlde yetdrs ol d student s)
Esti mated: dA@r aesenns X 40 min
T 5 lessons (lesson 17 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
1 4 lessons / sessions of 40-45 minutes for school project (lesson/session 6 i session 9)
9 Open Schooling Event.

Cl assroom orrgequ.izrag meomt s
f Lessonl-Lesson 5: St ud e-b stwleénts @ollabargiivge learriing) 4individual work
(individual refl ecti on -oass (Whaleeckass discwesiond).ear ni ng) , W
f Lesson6-Lesson 9: St ud émstudents, cqoparative karning method, use of jigsaw
technique, whole-class (whole-class discussions).

PAFSE Tolpis Educational Scenario is an integrated | ¢

to the Pdfon&kithgpioaw:t for my community: Vaccihnhes devVe
to hesitancy
Educational SMecaobesTi Veeopmestdand hesitancy
Prereqguisite knowledge and skills
1T Basic conceptual wunderstanding concerning microb
T Basic knowledge of software and browsers
1T Basic skills of group work and coll aborative | ea

Overview
The main gwmilt oifs tthea spromote studentsd understandin
and infectious diseases, the human defence mechani s
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how science responds promobacopgu®higrlsingagnskij !l | s, com
coll aboration skills and critical health | iteracy.

A specific socioscientific topic related to va<cine
based primary questions of PtARIiStEo plindatk i rnegl aotuad ftoa tntye
Vaccines devel opment and the science that responds

Socioscientific topic

Mi crobes, Vaccines devel opment and hesitancy

When a person becomes infected with a virwndgasthéei:
infected person doesndt get too sick. After the vi.i
cells that will remembelrl d)heswitrluast (icfaltlhea pnemoary aw
virus again the immune system can respond very qui
he/ she is infected. Many years ago, scientists deve
and the creation of memory cell s.

Recentl vy, a new virus has spread around the worl d,

and schools to close to |imit the spread. Many phai
passes ripgorvoads teepsts. One vaccine candidate has pas
rate of around 50%, meaning that a person who is va
virus, compared to a person who is not vaccinated.

Theapmaceuti cal company argues that the vaccine sho
protected, and |ife can get back to normality. The
economy to i mprove. On t he eotshearr eh acnodn, ¢ eprunbeldi ct hhaeta lit
such |l ow efficacy is distributed, people may rel ax
| arge soci al gat herings or wearing masks. They ar e,

sighl ed that they are afraid to get vaccinated at al

Your mission is to investigate the following primar
1 How do vaccines influence the progress of an epidemic and a pandemic?
1 Should a low efficacy vaccine be released to the public? (Debate)
T What are the communityés perceptions and knowl ed

First, students wil/l obtain a basic conceptual und
human defence mechani s ms ngpgaacitn stth apatiodgeecnisi,outshedi s e a
societies and public health, how to prevent infecti
To answer the research questions of this unit, stud
instruments, to collect-bdatd Bopomcasvéeigty efichnags
and vi deos, tabl es amgd, darmdr ams$ e ntsii fmud atme@asaat emen
argument s, make inferences, synthesize and draw con
Additionall vy, students organising and holding an Og
teacher s, parents,e dociadl cpanmiumern y )ofont h he topi c: I
hesi twinlcly,act as knowledgeable social agents througl

Content glossary
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Anti bodolescul es (also called i mmunogl obul ianst)i gperno.d uA
antibody can |l ead to the indirect destruction of an
cel |, etc). An antibody wild.l opsonise (|l abel) t he
phagocytes andntt hsey sctoemp | e me

Anti aemsiubstance or molecule that is recognized by t
foreign materials such as bacteria or viruses.

B cedimasl:l white blood cells crucial to the i mmuree de¢
from bone marrow and develop into blood cells calle
Di sease:tate in which a function or part of the body

Epi demi di sease outbreak tihmtaafégicos amanyhepevame ti
Health state of compl ete phlyeiimcag, ,armsdcnaatl ,mernedl ynetnh &
or infirmity

Heal th behawiyouvarcti vity wundertaken by an ipmrditwicdu anl

mai ntaining, or regaining health, whether or not su
Heal th eduaayvi oambination of | earning experiences d
i mprove their hd&alowh eldyei,negmdéadsuiemgi ng motivati on an
Heal th:foheAlaltt ai nment by all the people of the wor
a socially and economically productévtieheéy flivegardl
Heal th outaomkange in the health status of an indiv
a planned intervention or series of i nterventions,
to change health status.

Health pefiecyg: to decisi ons, pl ans, and actions that
goal s within a society.

Il mmune respacseéon of the i mmune system to anything
body, i . e. mi crobes

| mmen sysa escnompl ex network of specialized cells, tiss
the body against protects the human body from infec
I mmuniat yo:i ochemi cal state of the human boidyn,beti mmgo

preventing the development and growth of a pathogen
its product s.

| mmuni zaaconnation or other process that induces pr
caused by ni/lomrolve s usres.

I nfecaiotnmate in -whAushndi smmeasebes and particles (vir.
body tissues.

I nfectiousdidsseaase®scaused by microbes that can be p
met hods of transmission

Mi croorgamicsmscopic organisms, including bacteria,
viruses are not considered |iving organisms, they a
Pandemidicseases that afflettemany peopbdbesiaround the
Pat hog@einseaaswsi ng organi sms. Pat hogens (Pathogenic
bacteri a, fungi, protozoa.

Vaccinatlimoncul ati on with a vaccine to protect agai ns
Vacci Aeweakened (attenuated) or killed microbe, suc
mi crobebdés structure that when incorporated into the
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l eads to the productinepeci fspecedl ssaddpambhegal es t I
the specific microbe. By stimulating the generatio
l eading to disease), they protect the humamukddey dg
parts of a pathogen cannot cause infection, however
infection following possible activation of the micr
Pedagogi cal gl ossary

a. Bseabr mi ng

Brainstorming is an instructional technique with se
or with the entire class. During brainstorming all ¢
relevant to quegsvieeangardcagtral term. Criticism on
and its aim is the production of a | ot and divergen
b. Collaborative | earning

Coll aborative learning is a e dcdaqadgErdcH) e tnh ondy, awdii
(except those activities which require an individua
who-tkass discussions). Coll aborative |l earning can b
partioni matdi t heir collaboration and communication sk
The role of the teacher is to guide student s, stati
adapting new key questions to help them t oa ffiadi Itihtee
is necessary to promote a gradual development of st
planning, reflecting, interacting, discussing, and
active participation in tasks.

One type of cooperative | earning method is the jig:
organi zing classroom activity that makes students d
into groups that each ammemb| eand Py riclkke DIf z ea nt laesisri gw
process derives its name from the jigsaw puzzle bec
together to form a whole picture.

c. ArgumebPasaetd oshci ence Teaching Approach
Argumenihaslé sai ence t eachi ng-bsatsreeds § auss ttihfei ceavtiidoenn coef k
it underpins reasoning across STEM domains. |t hel p:c
processes, develops their collabpparntt ©nt reidr co©mimtuinag
promotes scientific literacy, and makes it easier f
For Argumeanstead isocni ence teaching approach the focus i
(a) structured the task (b) used group discussions
model |l ed argument, (d) used presentations and peer
and (f) provided feedback during group discussion
d. Secienti fiBaslemdquiemay hi ng and Learning Approach
Socs$oi ent i fbiacs eidn g wiarchi ng and | earning approach is a
science and society in the cisa@semnodomi tihseicsigeynetsitfhi &o ai
(SSI s) are complex and contentious societal i ssues
principles.

Soc$oi ent i fbiacs eidn gwiarcshi ng and | earning approach has

Use of SSI fobasadshagtioqqguegti ons.
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i. For exploring these questions, s,sptiaani agd seiaect
evaluating-usifrog matviami ety of evidence sources,
practice experience &hd datpl é»i tyapdbl a problem
soci al and scientific di mensi ons of t he SSI,
conclusions, constructing arguments, etc.)

iii. Students are stimulated to f omen atpe i topuss steel ddSnSsla r

The main inquphpaspbases sebBcri bed bel ow (Pedaste et

1. Onentation. Introducing a topic, Theory
2. Observation, Providing exploration

‘ 3. Leaming challenge. Anchor, Find my topic, Engage,
“ Leamer investigates scicnfifically oricnted ql:cpstions

4. Ask, Question, Ask(ing) questions, Developing a 6. Szarching for information on the web, Analysing
question, Initial inquiry question, Generating a =

scientific au;spon. Sef up of nquiry 7. Needs assessment

{ucstion, ”'“.“&""d revising 8. Predict, Making predictions,
questions, Decice my inquiry Hypothesize, Hypothesis geveration,

question or hypothesis, ntest Sctting hiypotheses, Hypothesize

5. Determining what needs o be known, Define problel ' ideas, Bramstorming sohutions,
Identifying the problem, dentification of question or questions Generate testable hypotheses
9. Plan my methods, Camyimg out a plan, Experimest design, Develop action plan, Desi 17, Analyse and represent my evidence, Assessing data,
studies, Designing expcrim:ngls, le&ing. pﬁ"qmm ign ofhz c\pcriz?m 10 o Analysis, Explam, Aalyze, Find patterns, Evaluating and
addtcsstbcmgrq?wstml EEEEEEES makite serse of online information, Collect and interpret
10, Equipment and D data, Leamer gives priority to evidence in responding to
m“’ld‘mﬁ.m i questions, Analyse evidence, Analyzing data, Examination
resources and analysis of empirical data,
11. Investigate, Observe, INVESTIGATION Analyzing these d:& lgnd )dm
ggsndm'mi%oum i pee inferences
uct observation, : ; :
Exploation, ntal obset “g._"fgzmll&?rﬁlg ﬁ& e lS.Orga:zmg dali:
}; gesources Assessi Im‘ci;‘fﬂc, h;‘oc;,h X .%mcm, t win?g e . ]%W ) pa:;:’g{
g e o : esuzanon, EX| information fo answer iving question, )
data of their choice fo ﬁdrcss the question Expenimentation, Implegfgm plan, Leamnes foomalates cxp)amuxx:gm?s fmmﬁd:ncc
14, Sign system exploration 15. Create, Generate ~ Collect and apalyse data, Collecting data 21, Transmediation
22, Refinement, Refine theory  23. Celebration 26, Offer solution, Generate theory, Model
24. Construction, Reasoning with models, Problem CONCLUSION

solving and developing a course/experiment
25. My conclusioss, F'mdiﬁ] relationships and dmm;% conclusions, nference, Couclusion,
Devise explasations or mechanisms for the pattems, Draw(mg) conclusions, Conclusion’
Evaluation, Leamer connects explanations to scientific knowledge, Drawing inferences and o .
conclusions and justifying them, Drawing conchuisions and making judgments basedonthes  27. Evaluating success, Evaluate, Evaluation. Evaluate
action, Evaluate inquiry, Comparing new knowledge
28. Discuss, Debate, Share and discuss my inquiry, Discassing with othess, Communicating 1o prior fedge, Testthe cxplasations
new understandings, Elaborate, Communicating results, Argument, Discussion and 29. Reflect, Reasoning with evidence about phcnomenon.
ntation of new content, D | —_— ) Reflection
g =) .' DISCTSKION 30, Predict the outcomes of new
i S ' expeniments, Prediction
31, Decision 32. Preservation

33. Apply. Applying knowledge to new situations, Application and 34, New/further inquines, Staning new
Future orlented stages cx;mswn\?. pply new knowledge 1o solve practical problems q\;.gsnuns 10 mvestigae

ommunication, Leamer
communicates and justifies
explanation, Present inquiry

elLearning Science by Using Model s

Model-dasnegd Learning approach is an approach for teac
takes place via student construction and/ or wuse of
include representationsheoifr pchhyasriaccaler objtectss @mg sit

processes involved in the physical phenomena. Thi s
underlying mechanism of a physical phenomenon and
mechani sm

Particularly, models help us to visualize a system
model |l ing process usually simplifies a phenomenon t
downgrading any secondcdarnty dimfeeant hmyt irend etvlaatt itd t hose
are of interest for investigation purposes. Model s
f. Learning Science by Constructing Concept maps
Concept maps are a kzeds o$i mirlagphi to omigmd maps. They
interconnected with arrows. A verb is written above
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connection, in a way that the two intercanmsemaand i cal
i ndependent sentence. I n addition, concept maps are
structure of an individual's knowledge within a pai

which the knowledge can be used
gLearning Science by Using I nfographic

An infographic (information graphic) is a kind of
usually forms a broad graphic composition combinin
s ket cchoelsoor s, and shapes. The aim of the infographic
in a visual way, making it comprehensible i mmediate

h. Open Schooling
Open Schooling is an educational p e rssopceicettiy eb yi nb iwdiir

coll aborating with different institutions with the
iv. | mprove comimemintgy bwelrlai si ngcawariengssobuodi ems t
and socially relevant problems that have a direc
v. Emich the curricula and pedagogical repertoire o
from both educeaeduoatailo mald ageint s and institutions
meaningful | earning and competence devel opment.
vi Givetemise authority to all agents from within an
and their families, by engaging them in sustaine
di ssemination on issues of mdl eéoeaymooned.t o t he | oca
To do so, projects and initiatives on Open Schoolin
attitudes, resources, and values of all/l invol ved ag
from a refclréadtiicmd asndadndpoint that focuses on sustai
Open Schooling emerges as a new term first in the r
and in EUb6s Work-2Pilddgraadme o2 1Mmuietsy tion btehea Warik Pr
2020. However, despite the term not being explicitly

in the Wor k Pr2ddlrS5amme 2014

The EU WPs from 2016 to 2020 foll owed umpsionl & h@i triezpe
to explicitly promote the concept of Open Schooling
revolves around the concept of Responsi ble Researc
Educati on.

i . CritiliateHaay t h

Critical health I|literacy is an i mportant di mensi on
comprehension skills in health contexts. It include:c
in modern soeiaé¢ty. |Ctieriacygl mai nly consists of the ¢
comprehension of the interconnection between healt
determinants of health), and tomes pganmrtitdiep @trioono tiimnc
jConstrucAssgsament Rubric

Assessment rubric is a strictly organised assessmer
used for the precise quantitative assemement oébaste
project etc., according to certain criteria and gr a
k. One Health Approach

The One Health approach is a transdisciplinary app
context highlighting thaenidimalecheadlntt ramd ntelcd i eomwsi rwad r
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transmitted di seaaess shadt abacbeoitacstrains ar e con
approach.
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Disciplinary and I nterdiscipli)nadiyt tSgs ehickoiEdarcat 1 ®.
01-0 0078

Content
STEM Content

1. Fundament al concept ¢ e pMi. chrioobleosg,i ciand f escctii eonu€se sd ii e
di seases, communi ccadmnu Mii sellsee sdi snedanses, natural bar
i mmune system, i mmuni ty, of antigens, anti bodi es, \Y
2. Promoti on ofont haemoinmgt esrcd eemrceec, t it echnol ogy, society
3. Promotion of critical STEM |iteracy, <critical h ¢
instruction with a view to promote active citizensh
4. Highlightobfofcikacreolf or the establishment of publ
5. Conduction osfciaeuntthiefnitci cr essoecairoch by student s.

6 . Promoting argumentation skills

7. Construction, use and nature of scientific model
8. Promoting understandidngposteabluongi chl sbeéneésa
9. Illlustration of the convergence between science
vaccines (biomedical technology).

Competences /| Learning Goal s
Knowl edge (Core Concepts)
1. Transdisciplinary concepts: Critical health Iite

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.

40


http://dx.doi.org/10.1016/j.edurev.2015.02.003
https://doi.org/10.1186/s43031-019-0008-7
https://doi.org/10.1186/s43031-019-0008-7

PAFSE: Partnerships for Science Education
D2.5 Digital educational resources and learning objects and educational scenarios (final versions)

i nterconnections, OnescHeeanlttihf iacp prreosaecahr,c hs.oci o

2. Speci fic content concepts: -iVifceg othiewgs i did mena ddous
di seasesommuonni cabl e di seases, natur al barriers age
i mmunity, antigens, antibodies, vaccines, vaccinat:.
Skills

1. Gener al skill s: Critical thinkinagd inafloeaetail vea et
decision making, coll aboration and communication wi
2. Specific skills: Critical reading of scientific
informative &dedamitd texts), aconstruction and use sci
soci al and environmenstcaile ndtiinfei ncs itoonpsis aosf,e rsdonciiioci a &ls e
research data <collection, concl-scsiieonntsi f ma&k itnogp,i cBr, € S

reflectionsabentti fsiocitoopi cs.

Attitudes (Affective domain)

1. Attitudes and values: Awareness concerning soci o:
vaccination, their commplaé¢xittyy ahe mokiiadi meésks and
i ssues and potenti al solutions from the perspectiyv
economi c, soci al , et hical otphfeedréc t o ca | cul tural, emot
2.Behaviour s: Citizenship actions for the | imitati
controversial soci.oysacicd mteisf idce vied owpee nte.agnd vaccinat
opeennded, d e b ectoarpll ee,xs tnoawncit uly leedmsprt hat require the <cc
ethical, economic, scient icfoincs,i daenadr megctogl oogfi cpael r sppeercstpi

an orientati oncitemtairfdisc stoemani stic values.

Title of whole modulve darmd tlietsls@esnsof i n
Title of whole modul e

Mi crobes, Vaccines devel opment and hesitancy
Titles of individual |l essons

f Lesson 1 (40 min): I ntroducti on: I nfectious di se

f Lessons 2 & 3 (8Gtmiur)tur@ataemgomriuemcti ons of Micro

T Lessons 4 & 5 (80 min): Defence against Microbes

T Lessons 6, 7 & 8 (120 min): Pri mary research qu
influence the progressdeimiaefd e€p) d&Smoal dna &howare
released to the public? (c) Wh a 't are the commuil
i mmunity and vaccination?

T Lesson 9 (40 min): Artefacts of School project:
| eafeétated to vaccines and vaccinations, as wel
devel opment and hesitancy.

Organi zing an Open Schooling Event (a forum with st

community) MhctbkesopVacci nes de vaenldo pcnoenndtu catnidn gh eas iptt
on the topiVacccMinersoldes,el opment and hesitancy.
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Learning goals and objectives

Lesson 1 (40 min):
1. Awaken interes$ntrotdoci nsep csiuobseceieetngd fi ¢ i ssue

2. l denti fying student s’ preconceptions, alternati
Mi crobes and Vaccines. Mapping the preconceptions o
3. I ntroducing and di scWMcirngpesi se/a devieeonpimeine iand
4 . | mproving students' epi stemol ogi cal understandin

Lessons 2 & 3 (80 min):
At the end of |l essons 2 & 3 students should be abl e
e

1. rel at onebs own experiences osfciiennfte cftiico uksn odwl seedag
2. explain what a disease i s.

3. identify infectious diseases

4. explain the difference betwkeantiofiecdi s@ases seas
5. explain the difference betweemmecmoimmamli € adil e ads s
6explain what makes a disease infectious

7. explain what microbes are

8. i1identify the categories, structure and functions
9. explore |life cycles of mi croorgani sms and ident
categomiesoofgani sms

10. i mprove critical thinking.

11. i mprove communication and collaboration skills.

Lessons 4 & 5 (80 min):

At the end of I essons 4 & 5 students should be able
1. read and interpret images rel at ednstto nhiucnmaono rbgoadnyi':
can cause infection (pathogens).

2. differentiate between contamination, infection,

3. identify the human defence mechani sms against pa
4 . identify the natur al bar r i erme nabgraa nmmesst, ntiecarroso,r geaant
and stomach acid. Also, the normal flow of wurine wa
5. explain how the natur al barriers defend the bod
(human bodyisefiofsdefence against infection)

6. define i mmune system and i mmunity

7. explain how i mmune system using white blood cel |l s
t hat get through the bodyds naturalenkca&r raigan 1st h i mdnr
human body's third |Iine of defence against infectio
8. explain the role of antigens in immunity

9. explain the role of antibodies in i mmunity

10. explain the role of wvaccines in i mmunity

11. i mprove critical thinking.

12. i mprove communication and collaboration skills
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Lessons 6, 7 1&cho(12®rmijre)ct

At the end of |l essons 6, 7 & 8 students should be a
1. i mpr ovbeasiemquiinrwesti gapli @amnisnkgi,l | se a(rec.hgi.ng and ev
analysing, making inferences, synthesising and dr a:

answer the research questions:
1 How do vaccines influence the progress of an epidemic and a pandemic?

1 Should a low efficacy vaccine be released to the public? (Debate)

T What are the communityés perceptions and knowl ed
2. develop digital s k iolr Igsa n (aen.ida .gs,,h afriinndgi nign, f orrenvaite winn g
data appropriatelne ruessawr odas femrd nttoowlnd ito study)

3. explain what vaccines are and why they are an im
4. explain how vaccines work against pathogens

5. explain the difference between vaccination and i

6. identify t haeccrionses iinmpolhrunant hi story

7. understand the multiplicity of factors |l eading t

8. develop the ability to construct and evaluate
r

ebuttals in order t o nsackieé gat igdueeSshteiucbnd: anl btweesbictCa
released to the public?

9. investigate how vaccines influence the progres
communitybés perceptions and knowledge concerning im
10develop the ability to construct an assessment ru
evaluation.
11. i mprove communication and collaboration skills
12. acquire the ability to analyse a pupé¢i €p detail ¢ éns
di fferent stakehol ders
13. acquire the ability to identify potential sour ce
of information about a socioscientific issue relate
14. actghuei raebi l ity to determine how scientific know
resolution of a socioscientific issue related to pu
cannot be addressed by science
15. acquire ddaegeniadbe Itiheg pgosgiebi lities and | imitati ol
Lessons 9 (40 min):
At the end of |l essons 9 students should be able toé
1. present the results of their investigation of th
T How do vaccines influence téah epagpmrdegmiecsds of an epi
T What are the communityés perceptions and knowl ed
2. prepare and organise a public debate (students
community) escieheidoci &boewkedpuwe tfiforccacy vaccine be
3. improve communication and coll aboration skills.
4. develop responsible citizenship and critical hea
Summati ve assessment: Scientific knowl edgeg a(nciastnesg,o
contaminati on, infection, di sease, natur al barrier:
white blood cells antigens, anti boediass,d \Vaecacsiomd sn)g,.
Di dacti cal met hods and activities
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Courstheflesson 1:
Pl enarycl wbo) e

The |l esson starts with a short video related to the
reflection can be encouraged with asking: What oth
pandemi a? iWha he i mpact of infectious disease on so
worl d? What is the role of microbes? How can peopl e
After short di scussion and reflection, t hedi eaobens,
Vaccines developmamd ax@¢l besi tdme¢y i s a societal i s
Using the example of the socioscientific issue rela
and multidi mensiennalfiitcy i sfsusesgi ddhei soci al risks and
and potential solutions from the perspectives of dif
many health issues can be consi derepmeens d e dsptsrdulcdtnu ri ef
problems and subject to multiple perspectives and s
Course of the Lessons 2 & 3:

Wor k on gfowspgaudeintsds

1. The Il esson stasbhswwrehaaeul oi chedf ar entviirnufseecst,i ot
bacteria, by fungi and by protozoa.

Then, the teacher starts the | esson asking:

What is a disease?

Can you give examples of infectious diseases that vy
What is the difference betwerhechieocsi dusedsssgadses
What is the difference betweeoomommuaoaklabl e¢éi ieacas
Presentation of a video related to pathogens spread
Then, students are encouraged to discussdehesqgaeet a:

to start working on spewi thcTMWoe kamae eR sl saer da @t IDLIOtS Y

related to infectious diseases and microbes. For t
informatiaoaheabbotus di seases caused by viruses, by b
wor k first i ndividuad | gt wmcanttshye nc oionpegradipwe( % and

classroom asking reflective andasckpp Whteinvd heuedtuiden
activities of a worksheet, the teacher gives feedba
2. Next, the teacher uses an educational video rel a
mi croorgani sms. Fhedst odertadd amel anterpret i mages r
functions of viruses, bacteri a, fungi and protozoa,
using a specific Worksheet. Studentsewatrkvéliysandndr
moves around the c¢classroom asking reflective and s
students complete activities of a worksheet, t he t
(OPTI ONAL ACTI VI TY)

3. Whenpraipaptreo, teacher directs discussion towards mi
about the key stages of | ife for all organi sms (bir
to read and interpret 1 malgiefse rey altes drmd midce otoirfgyang i
bet ween the various categories of mi crOdPaolrl gOeNMAiLs ML TU sV
Students work first individually and then in grouj

cl assm asking reflective and supportive questions a
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activities of a specific worksheet, the teacher giyv

Course of t he Lessons 4 & 5

1. The |l esson startisviwtiyf harmad pd aPL@ ar el aatced t o var.i
pat hogens can enter the human body and how the body
of this activity is that students gain a basic unde
Af ter short di scussi on, teacher -Fagrélas¢Rty®) ar el ateod
Defence Systems against Pathogens. After the presen

Wor ksheet and DLO to i dentpiaftyh oagnedn sn achnaen tehnet eprl atchees btc
the body tries to prevent this (human body's first

appropriate, they are asked to complete the match
cont ami on, infection, and di sease.
Students work first individually and then in grouj

classroom asking reflective and supportive question
activities oheworhsheet gdves feedback to the plenar

2. When appropriate, the students are asked to atte
mul timwséddiwa fihuman body's second | ine of def eetceamd a
pairing i mages-s pgpediaftiead del lnudnmar and mol ecul ar resp
appropriate text using a specific Worksheet and DLO
Students work first individually and then in grouj

classroom asking reflective and supportive question
3. When appropriate, the studshow Bhemaskbddybsat hen
against infectiond and then reade ispteernpgrn et i anmd nga ir |
appropriate text using a specific Worksheet and a

i mmuni ty.

Students work first individually and then in grouj
classrogmradhiiecti ve and supportive questions and gi
activities of a specific worksheet, the teacher giywv
The |l esson ends with a DSO related tackhkaccinBboi ms s
that in the next |l esson they will explore the socio
for mat eri al on history of vaccines, the role of \%

communi c adbslees .di s e

School Project

Course of the Lessons 6, 7 & 8

Wor k on gfhowspguidetmdesof |jigsaw technique

Steps: 1

1. The teacher starts the | esson Mirca odretsi,n g aecgdinre st |

and hesitaamcy he primary research questions of this
T How do vaccines influence the progress of an epi
T Should a | ow efficacy vaccine be released to the
T What are the communityés per ceéprnmuonnst ya nadnh dk nvoawelce o

2. Then, teacher moderates a discussion on planni

vaccines, anal ysing, making inferences, synthesisin
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from evidence ibhherdesehocimagageti ondaddfita onadil og/s c it d
explains and promotes the jigsaw technique, breakin
of an assignment and synthesize their work when fin
To anseweerartclhe gilioevstd@mngaccines influence the pro
ndemi 8Pudents of first group (Group 1) are asked
ri ety -bbpdsedquduryces (e. g., suchdasittentss, tabtesl a
mul ati ons, and scientific measur ements), i n or de
ccines, epidemics and pandemi cs. For this task st
homewor k.

Toaga t he sghuceusitdi oan,l ow efficacy vac&indehéesreoefea:
d third group (Groups 2 and 3) are asked to form
g thiarsyed sou,sysauesth (as. g.ext g esaratmidciveseopi,ctabl es and
d scientific measurements). For this task student
students are asked to use a specific worksheet
ruction of arguments, counterarguments and reb
usions in order to ntahkoeuldde cai slioow eofnf itchaec yq uveasctci

w
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mation, the purpose of the publication, potent

t
I
i
ng this processenctoauaalgers cdudienttesnttloy consi der
r
the information, and possible missdegt s$nfat matn:

o c C
T Cc T —T = =S T oS oS0

iplicity of factors | eading to use or not wuse

tical

ents work in group cooperatively and the teache
oruteisvtei ogn s , l ooking at the studentsdé achievemen:
orward to the next task.

ionally, students are asked to construct critei
6eval uati on agnudneinnpsr/o vcionugn taerr asrTchiemerrti /e rri eab watntda It sh e
presented and evaluated in the plenary of a c¢l ass.

5. To answer the What$eamreh tdqwee sctoimbmmuni tyés perceptio
i mmuni tvwyacandh,atdtomd?ent s of fourth group (Group 4) al
coll ect data and analyze them to draw conclusions. 7
using Google form and gives som&@ erampkees. cdbhéedcobep
step.

v nT 3
c ~ o c

> Q
o O
o
—

Course of the Lesson 9

Pl enarycl wbo) e

Steps 1

1. The teacher starts the | esson with evalwuation an
guestions -eti ehei Mbcri bwascacgi:nes devel opment and hesit
2. When appropriate, teacher directs discussion towi
topShcaul d a | ow efficacy vaccadlionwe doe wee Ipd aasne d otray atnh e
public debate? Students and teacher wild]l di scuss on

V Devel op the resolution to be debated.
V Organize the teams.
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V Establish the rules of the debate, including tim

V Resedr the topic and prepare | ogical argument s.

V Gat her supporting evidence and examples for posi

V Anticipate counter arguments and prepare rebutta

V Team members plan order and content of speaking

V Prepare room for debate.

V Establish expectations, i f any, for assessment o]
Then, students and teacher will discuss on conduct:i
For example, the debate opens with the affiemaniiveg:t
their argument s, foll owed by a member of the oppos
speaker in each team. Finally, each team gets an o0p]

Speakers should speadkeslawlgy samd dc Imeanrbley.s of the a
notes as the debate proceeds.

Then, students and teaehan ewidlils cdiissd wns aond @EEsSte s s me
and suggestions:

When the for mal debater idebrinefsiheg , amd | dws ¢ u sn®i dro.
should be given an opportunity to ask questions and
arguments presented. Members of the debate teams ma
seek feedback from the audience, including the teac
Assessment could be conducted by the teacher, t he |
rubri c.

3When appropriate, teachepreéedseetcticppitsenmaenmnthatioaal) |
of this uni t, the methodol ogy, the results, and t
socioscientific issue rel a edttdemicrwfbeal langr vag ca
scientific presentation.

4. 8exttuss of all group are asked to organize a publi
be released to the public?

568 students of all groups are asked to prepare an
and a pubbiocheraéd tboncerning vaccinations and publii
participants. Additionally, they are asked to organ
Hol ding an open schooling event and presenting resu
t opHeal th and Vaccines: Should a | ow eaffftiecra ccyo nvsauclctian

the school

Assessment met hods

( Not emorfFe@rdetails concerning initial and formative a
l earning activities. For final assessment, please s
1 Evaluation of the preconceipttiialn/s doifa gt audient s @adNs ¢
2. Worksheets evaluation (Formative assessment)

3. Roesstt (Final/ summati ve assessment)
4
t
5

. Conducting a pubHeéeal tbbane YactheesopBbould a | ow
o the public?
Presentation of the resultsPAAFStHOp¥axceisras cthegeleasp i
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the science that responds to hesitancy
Assessment condudt b@ by the teacher, the judging tec:
assessment rubric.

Learning objects as per | esson
Lesson 1
Suppl ementary Educational Resources (SERs)

1. Educational short vi deolhreel|Sgtaend stho ftlhue S phaen ibs hg gfel
hi stagary https://youtu. be/ 4H2S97URDb_w
2. Educational short video rel ehttdd st:d /tylbaut Sup aorei/ UMD i f_

2. Ssocciieont i fic topic related to vaccines devel opment
3. Refl ection questions related to Microorgani sms,
Epi demi cs, Pandemics, Antigennséeé mamdeVaysitmrens fl onmuin

mapping of studentsodé preconceptions.

Lessons 2& 3
Digital Learning Objects (DLOs)
1. I nteractive true or false activity related to ge

2. I nemabchiwactivity concerning the relation betwee
3. Il nteractive match activity related to microbes a
4 . I nteractive fill i nmitchreosbleksedn K & aoentoeciewl & tuyl mrr e |f autnegd
viruses).

5. Il nteractive concept map related to useful and ha
Suppl ementary Educational Resources (SERs)

1. Educational vi deo rel ated t o viruses, by b
https://vyoutu.be/wUm71FPuVCOQ

2. I nfographic related to 4 groups of microbes: Vi
3. Educational video r el ahttetdp st:o /syporuetaud. boef/ wplant 7hloFgPeunVsC
4 . Educational video hrtetlpast:e/d ytoou tMi.cbreo bheOsx TsKi xzbel Ea tU
5. Scientific texts AWHAT DOES SCI ENCE TELL US?0 con
6. Specific Worksheets (see the attached relevant t

Leosn 4 & 5
Digital Learning Objects (DLOs)

llnteractive mini game play card activity related
enter the human body and how the body proteacncerinisred
how each barrier is specialised to fight microbes).
2. I nteractivactiblilitiynrehatkldanksi nnate and acquire
3. Il nteractive match activity related to antigens,

4 . | ntfermattdh activity related to vaccination and he
Suppl ementary Educational Resources (SERs)

1. Short educational video related to Humas: Def @enice
F4r Nuj 3Y
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Educational video relatedtttpst:hd ylbpwmain biemhmiSmr e Psdyl
Mu | tsihmmevd ifdHuman body' s second | ine of defence aga
Mu | tsihmevd iidduman body's third |Iine of defence agai
I nfographics related to first, second and third

Educational video relatethttpstihé yvbiustuobe/ WZ794oGi &G
Educational video hrtdlpasst:edd ytoa twa deei/ ruaPteiZdrh Jartl :n U

I nfographics related to herd and not herd i mmuni
Specific Worksheets (see the attached relevant t

© 00O ~NO Ol h~WNDN

Lessons 6, 7 & 8

Supp!l emebndtuacrayt i on al Resources (SERs)

1. I nfographics related to vaccines and vaccination
2. Worksheets (see the attached relevant teaching a
3. Table for organizing and coerdeatimngcatpplhlci c deb.
4. Assessmeng fRaurb arguments evaluation and argument e
5. Specific information for creation of a public he
6 . Specific information for preparation of an agen
partnerlsomdl themmunity) on a socioscientific topic.
7. Worksheets (see the attached relevant teaching a
8. Questionnaire.

Lesson 9

Suppl ementary Educational Resources (SERs)

1. Specific plnafngrimagigiacnczdirodgu candig a public debate.
2. Specific information for holding an open schooli
Digital educational resources

Pictures and text related to microbes and human bod
https://archeia. moec.qgov.cy/sm/ 41/ viologia_c_gymn.p

www:baig. eu

https://youtu.be/ WZ79g1nGj GbQ
https: / Fnyuo uotWo.fhbseCE
https://youtwwde/ WOvvyqgld
https://vyoutu.be/wUm71FPuVCOQ
https://vyoutu.be/wUm71FPuVCQ
https://youtu.be/ hOxTKxbl EI U
https: // yFodurtNuu jb3eY aq
https://youtu.be/ HSrr PdJDgxM
https://youtu.be/ WZ79g1nGj GbQ
https://youtu.be/ uPezZBhJYIl nU

https://eur-lex.europa.eu/legal-content/EL/TXT/HTML/?uri=CELEX:52018DC0245&from=EN (Vaccine
hesitancy in European Union).

School Research Project
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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
1 How do vaccines influence the progress of an epidemic and a pandemic?
1 Should a low efficacy vaccine be released to the public?
T What are the communityés perceptions and knowl ed

Methodology/Implementation:
Students are organized in four groups of 4-5 students i 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
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concerning the vaccinesd influence on the progress ¢
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, counterarguments 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
evidence, 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 wused f
counterarguments and rebuttals

Studentsworkinthergroups constructing criteria and creating a
evaluation and improving arguments/ counterarguments/ counter-counterarguments (Group 2 and 3).

4. Challenge: Designing a questionnaire (social research tool) to investigate t he communi t yos
and knowledge concerning immunity and vaccination. (Group 4)

Teacher explains the fundamental principles of question selection and formulation, when designing a
guestionnaire 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 group of 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
communitybés perceptions and k. rsaoamelsteddngsef diffademtgwupsidgen g Vv a
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
argumentsé construction and argumentation skills. T
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)
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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 hea
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: 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 Schooling 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. Additionally, 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 communityés perceptions and knowl edg
8. develop responsible citizenship and critical health literacy
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Teaching-learning process for school project (summary):

Collection of evidence (data, articles, pictures).

Evaluation of the evidence based on criteria and selection of the relevant and non-biased information.
Design criteria for arguments evaluation

Design rubric for evaluation of public debate

Design a questionnaire

Design an agenda for open schooling event.

Create a brochure related to vaccination and distribute it in open schooling event.

No gakwbdE

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 hol d a pBbouldxlowekficacgv acennhéeétbedr dl eased to
Students communicate their research outcomes rela
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 brochure and final presentation.

Target Audience for Recommendations

Parents, science teachers, local community i public.

Public Health Authorities and other stakeholders (organisation for family orientation, organisation of

doctors and health advisers).

Educational Scenari o | mpact Assessment Questionnair

Context: The main goal of this module is to promote stud

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
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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

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.
1.Understanding the Question 1.4 Where are microbes found?? A) Microbes are everywhere B)
nature of microbes 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.

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

and reproduce. B) Viruses are single celled organisms that, under the right
conditions, can multiply exponentially, on average once every 20 minutes,
while bacteriac annot survive by themsel ves
which to live and reproduce C) Bacteria and viruses are single celled

2. Understanding the
structures and functions
of microbes
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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 i some diseases e.g. malaria, are vector-
borne, this means that some living organism can transmit infectious pathogens

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant

agreement No 101006468.

55



PAFSE: Partnerships for Science Education

D2.5 Digital educational resources and learning objects and educational scenarios (final versions)

between humans, or from animals to humans. B) Lifestyle C) Animals and
food.

4 |dentification 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.

Question 4.3 What does a first line of defense consist of? A) Skin, mucous
membr anes, tears, earwax, mucus, af
C) Skin, tears.

Question 4.4 Which blood cells are involved in our body's second and third

|l ine of dwhitedbloed?cpeg)l s (|l eukocytes).
(erythrocytes) C) platelets.

Question 4.5 What type of white blood cells are involved in our body's
second line of def ens &®&mphqcytes Bloedisy©)c
T lymphocytes (T cells)

Question 4.6 What type of white blood cells are involved in our body's third
lineofd e f e n s e Ymphoryjes (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
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1. Investigating health
socioscientific issues

relationship to technology, society and the environment. B) Easier to
understand scientific concepts. C) Easier homework.

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 | 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 | will try to receive the recommended childhood vaccinations)
definitely trueé 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 | travel abroad, | check with my health care provider
about additional immunizations. 1) Definitely true... 5) definitively false.
Question 3.5 | 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 | 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 | feel able to identify relevant actions for adopting a healthy
i festyl e i n my routine and preve
definitively false.

Question 4.2 | feel able to change my routine in order to adopt a healthier
|l ifestyle and prevent infections. 1

5. Feels able to
influence the prevention
of infections by others

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

Question 5.2 | 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).

Beliefs, attitudes and

behavior

Question 7.1 | believe that to find scientific information about a health
socioscientific issue, | 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 | should consult the following sources. A) researchers, scientific
publications, CDC database B) newspapers, google, YouTube, C) friends,
journalists, Facebook

Question 7.3 | feel able to identify scientific sources to describe the historical
course of wviral pandemi cs. 1) Strorn

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
di sagreeé 5) strongly agree.

Question 1.2 Healthy behaviors will promote a better quality of life. 1) Strongly
di sagreeé 5) strongly agree.

Question 1.3 | 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 | should adopt healthy behaviors
that contribute to the quality of life. 1) Extremely unlikely... 5) Extremely likely.
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2. Believes that
vaccinations influence
the incidence of health
risks

Question 2.1 Vaccinations influence the incidence of Infectious diseases

(e.g., 1) Strongly disagreeé 5) str
Question 2.2 Pet s 6 vaccinations i nfl uen:¢(
diseases.1) Strongly disagreeé 5) stron

Question 2.3. Vaccinations have been one of the most effective methods to
prevent disease and have helped to lower mortality associated with infectious
di seases worl dwi de. 1) Strongly di g
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. )strognghSagreeongl y

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 disagreeé 5) strongly agr e

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 disagreeé 5)
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

2.1.3.Biological, social, cultural and economic dimensions of tobacco

smoking

Main partner responsible

University of Cyprus, Nicosia, Cyprus

Element of the scenario

Subject: Biology (contribution from IT teachers and/or Home economics, English, Art teachers etc.)
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Grade: 9th grade (+/- 14-15 years old students)
Estimated duration: 9 lessons X 40 min and Open Schooling Event
1 5Slessons (lesson 11 5 lesson 4) of 40-45 minutes for the promotion of conceptual and epistemic
understanding related to PAFSE topic: Looking after myself and others-Su b st ance Tobacc
1 4 lessons / sessions of 40-45 minutes for school project (lesson/session 6 i session 9)
1 Open Schooling Event.

Classroom organization requirements

Lesson1l-Lesson 5: St ud eSmstuderis (alfalmomatve leamihg), édividual work (individual
refl ection on o0ne 6-dassowhole-dlassaliscassiong).) , whol e

Lesson 6- Lesson 9: St u d e-b stedénts,gcoopanagive leasning 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 after myself and others. Substance: Tobacco
Educational Scenario Title: Biological, social cultural and economic dimensions of tobacco smoking

Prerequisite knowledge and skills
9 Basic conceptual understanding concerning human respiratory system
9 Basic knowledge of software and browsers
1 Basic skills of group work and collaborative learning

Overview

Currently tobacco products are estimated to be responsible for 3 million deaths annually worldwide, or

about 6% of all deaths. But by the early 2030s, it is expected to cause 10.9% of all deaths in developing
countries and 17.7% of those in developed countries, more than any single disease. The statistics of
tobacco-related mortality worldwide are devastating. Tobacco is a known or probable cause of about 25
diseases; hence its impact on global disease is tremendous, if not yet fully appreciated (WHO, 2016).

The maingoalofthisunit i s to promote studentsé understanding
respiratory system, the health effects of tobacco smoking, the biological, social, cultural and economic
dimensions of smoking, as well as challenges of stopping smoking. Understanding human respiratory
systemds function is critical to keeping human bod
problems that <could be encountered. Anot her goal o]
understanding, high-order thinking skills and communication and collaboration skills.

A socioscientific topic related to biological, social, cultural, and economic dimensions of tobacco smoking

provides the scenario for the inquiry-based primary questions of this unit related to the learning topic:

Looking after myself and others: Substance Tobacco.

Socioscientific topic:

Biological, social cultural and economic dimensions of tobacco smoking

Tobacco has been growing wild in the Americas for nearly 8000 years. Around 2,000 years ago tobacco
began to be chewed and smoked during cultural or religious ceremonies and events. The first European
to discover smoking was Christopher Columbus. In 1531 tobacco was cultivated for the first time in Europe.
By 1600 tobacco use had spread across Europe and by the 1700s smoking had become more widespread
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and a tobacco industry had developed.

Cigarette making machines were developed in the latter half of the 1800s. The first such machines
produced about 200 cigarettes per minute (todayos
mass production and the use of cigarette advertising allowed tobacco companies to expand their markets
during this period. The prevalence of cigarette smoking continued to grow in the early 20th Century.

Smoking increased dramatically during the world wars, mainly due to the policy of providing free cigarettes

to allied troops as a O6mor al e bhocentuty,i smokihg becamerlass s e .
popular. According to different researchers, tobacco smoking has been implicated as the cause of cancer

of the lung, oral cavity, larynx, oesophagus, bladder, kidney, and pancreas. The risk of developing cancer

is greater for people who smoke more and who start smoking at a younger age. Yet, exposure to passive
tobacco smoke is very likely a significant cause of cancer in non-smokers. It has been estimated that
thousands of people die each year due to exposure to passive tobacco smoke.

On the other hand, documents have come to light that indicate that some tobacco companies have used

a variety of methods to increase the amount and potency of nicotine in cigarette tobacco. Unfortunately,
many people begin smoking as teenagers and do not give up smoking even when knowing the biological
hazards. Various scientists argue that tobacco use is associated with biological, social, cultural and
economic factors.

In recent months, it has been observed that many students in your school smoke a lot, even though they

are aware of the biological effects of smoking. Parents and teachers at your school are very concerned
about this increase in smoking.

Primary research questions

1 What are the biological, social, cultural and economic dimensions of tobacco smoking?

1 What are the main reasons 9th grade students in our school give for tobacco smoking?

1 What are the main reasons that people in the local community where you live give for tobacco

smoking of students at your school?

First, students will obtain a basic conceptual understanding about human respiratory system, aerobic and
anaerobic respiration. Yet, they will identify the relationship between health and tobacco smoking (lesson
1-lesson 5).
To answer the primary research questions of this unit, students 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), analyse, make inferences, synthesize and draw
conclusions (lesson 6-lesson 9)
Additionally, students organising and holding a forum for a discussion about the biological, social, cultural
and economic dimensions of smoking, as well as challenges of non-smoking, and distributing public health
brochures promoting non-smoking, will act as knowledgeable social agents through citizenship education.

Content glossary

Aerobic respiration: It is a process of cellular respiration which takes place in the presence of oxygen.
Anaerobic respiration: It is a process of cellular respiration which takes place in the absence of oxygen.
Alveoli: Very small air sacs that are the final place air goes when breathed in. Blood passes through
capillaries that are embedded in the alveoli walls, taking up oxygen from the air and giving off carbon
dioxide.

Bronchial tube: When the windpipe (trachea) reaches the lungs it splits into two main tubes, one to each
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lung. The tubes divide again into each lobe of the lung, and then continue to divide even further.
Bronchiole: The smallest subdivision in the bronchial tubes. At the end of the bronchioles are air sacs,
called alveoli.

Cilia: Very small hairs that line the bronchial tubes. Their wave-like motion carries mucus up and out into
the throat. The mucus catches and holds much of the dust, germs and other unwanted particulate materials
that find their way into the lungs and releases them from the body by coughing and sneezing.
Diaphragm: A strong wall of muscle that, when moved downward, creates suction in the chest that draws
in air and expands the lungs. The diaphragm separates the chest cavity from the abdominal cavity. It
contracts and flattens when someone inhales. This creates a vacuum effect that pulls air into the lungs.
When someone exhales, the diaphragm relaxes, and the air is pushed out of lungs.

Epiglottis: Atissue flap at the entrance to the windpipe (trachea) that closes during swallowing, preventing
food or drink (destined for the oesophagus and stomach) from entering the lower respiratory tract.
Oesophagus: The vessel that leads from the mouth and throat to the stomach.

Health is a state of complete physical, social, and mental well-being, and not merely the absence of
disease or infirmity.

Health behaviour is 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 is 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 is 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 is 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.

Health promoting schools can be characterised as a school constantly strengthening its capacity as a
healthy setting for living, learning, and working.

Healthy life expectancy is a population-based measure of the proportion of expected life span estimated
to be healthful and fulfilling, or free of illness, disease, and disability according to social norms and
perceptions and professional standards.

Health status is the state of health of a person or population assessed with reference to morbidity,
impairments, anthropological measurements, mortality, and indicators of functional status and quality of
life.

Larynx: Part of human respiratory system. It's a hollow tube that lets air pass from pharynx to trachea on
the way to lungs. It also contains vocal cords and is essential to human speech, so it's often called the
voice box.

Mouth: The secondary entrance of air into the respiratory system.

Nose: The primary and preferred entrance of outside air into the respiratory system. The walls of the nasal
cavity are covered with hair, or cilia. The cilia trap dust and harmful particles to purify the inhaled air. Nose
hair moisturizes and warms the air to the approximate temperature and moisture within the lungs.
Pharynx: The passage that collects outside air from the nose and mouth and moves it down toward the
windpipe (trachea).
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Rib: A bone that both supports and protects the chest cavity and lungs.
Trachea: A long tube that connects larynx to bronchi. Bronchi send air to lungs. Trachea is a key part of
respiratory system. The trachea is made of rings of cartilage. It is lined with cells that produce mucus.

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. 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
(SSls) 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).

iii. Students are stimulated to draw conclusions, make decisions, construct arguments, and formulate
solutions related to the SSI - questions.

The main inquiry phases and sub-phases are described below (Pedaste et al., 2015)
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Fig. 1. The main inquiry phases sub-phases are described below (Pedaste et al., 2015).

c. Collaborative learning

Collaborative learning is a pedagogical method, using group (3-5 students) teaching -learning activities
(except those activities which r e dearhingerthase that requirevi d u a
whole-c| ass discussions). Coll aborative | earning can b
participation and their collaboration and communication skills.

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.

The role of the teacher is to guide students, stating explicitly the aims of each task or reformulating and
adaptingnewkey questions to help them to find their own |
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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.

d. Modelling-based Learning approach

Modelling-based Learning approach is an approach for teaching and learning in science whereby learning
takes place via student construction 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.
e. 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.

f. Open Schooling

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

vii.  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.

viii.  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
studentsd meaningful ¢teeelopmentng and competence

ix.  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 EUb6s Wor k-2T and cortimueseto b2 8 fri6rity 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.

g. 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
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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.

h. 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. Zoonosis, vector-
transmitted diseases, and antibiotic-resistant bacteria strains are common issues of the One Health
approach.
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Content

STEM Content

1. Fundamental concepts of biological sciences (e.g., human respiratory system, aerobic respiration and
anaerobic respiration, cellular respiration, etc.).

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 promoting 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. Research data collection, analyse, make inferences, synthesize and draw conclusions.

and appropriate research project presentation by students.

7. Construction, use and nature of scientific models.

8. Promoting understanding of nature of science and epistemological beliefs.

Competences /| Learning Goal s

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: human respiratory system, aerobic respiration and anaerobic respiration,
cellular respiration, gas exchange process in |

cultural and economic dimensions of tobacco smoking, etc.

Skills

1. General skills: Critical thinking, reflective thinking, critical reading, informal and formal reasoning,
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 of scientific models, argumentation about
the social, economic, cultural and environmental dimensions of socio-scientific topics, empirical
socioscientific 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 public health (Looking after
myself and others, e.g., tobacco use), their complexity and multidimensionality, the social risks and the
necessity to analyse such issues and potential solutions from the perspectives of different stakeholders,
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taking in consideration economic, social, ethical, political cultural, emotional and other factors

2. Behaviours: Citizenship actions for the limitation of tobacco smoking, healthy personal and social
behaviour and decision making on controversial socioscientific issues (e.g., tobacco use), which are
defined as open-ended, debatable, complex or ill-structured problems that require the consideration of
social, ethical, economic, scientific, and environmental perspectives, considering a variety of perspectives
having an orientation towards socioscientific humanistic values.

Title of whole module and titles of individual lessons
Title of whole module:
Biological, social, cultural and economic dimensions of tobacco smoking

Titles of individual lessons
1 Lesson 1 (40 min): Introduction: A social and cultural history of tobacco use and public health

Lesson 2 (40 min): Structure and Function of the Human Respiratory System

Lessons 3 & 4 (80 min): Creating a Model: AHow d

Lesson 5 (40 min): Gas exchange and cellular respiration

Lessons 6, 7 & 8 (120 min): Primary research questions (a) What are the biological, social, cultural

and economic dimensions of tobacco smoking? (b) What are the main reasons 9th grade students

in our school give for tobacco smoking? (c) What are the main reasons that people in the local
community where you live give for the smoking of students at your school?

1 Lesson 9 (40 min): Artefacts of School project: Design and present a poster on the topic Biological,
social, cultural and economic dimensions of tobacco smoking, and a public health brochure
promoting non-smoking.

Organizing an Open Schooling Event (a forum with students, teachers, parents, social partners of
the local community) on the socioscientific topic: Biological, social, cultural and economic
dimensions of tobacco smoking, in

=A =4 =4 =

Learning goals and objectives per lesson

Lesson 1 (40 min)

1. Awaken interest into the subject - Introducing a related socioscientific issue

2. ldentifying students' preconceptions, alternative ideas (misconceptions) on biological, social, cultural
and economic impact of tobacco smoking. Mapping the preconceptions of students

3. Introducing and discussing a socioscientific issue: Biological, social, cultural, and economic dimensions
of tobacco smoking

4. Improving students' epistemological understanding.

Lesson 2 (40 min)

At the end of |l esson 2 students should be able toé
1. explain what is breathing.

2. explain how we breathe.

3. identify the huwedintredthingly 6s parts invol

4. complete a diagram of the parts of the human respiratory system

5. improve critical thinking

6. improve communication and collaboration skills
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Lessons 3 & 4 (80 min):

At the end of I essons 3 & 4 students should be able
l.create a Model: AHow do |l ungs work?o

2. evaluate the representative, interpretive and predictive power of a model of the lungs

3. understand how the lungs and diaphragm work, how air pollution affects lungs and respiratory functions,

and some widespread respiratory problems

4. explain the gas exchange process that occurs in the lungs

5. improve critical thinking

6. improve communication and collaboration skills

Lesson 5 (40 min)

At the end of | esson 5 students should be able toé
1. explain what respiration is

. explain the difference between breathing and respiration

. explain the difference between aerobic respiration and anaerobic respiration

. explain the mechanism of breathing

. explain the mechanism of cellular respiration

. improve critical thinking

. improve communication and collaboration skills

~NOoO b~ wWDN

Lessons 6, 7 & 8 (120 min)
Attheendoflessons6,7 & 8 students should be able toé
1. improve inquiry-based investigation skills (e.g., planning, searching and evaluating information,
analysing, making inferences, synthesising and drawing conclusions, constructing arguments, etc.) in
order to answer the research questions of a socioscientific topic: Biological, social, cultural and economic
dimensions of tobacco smoking:
1 What are the biological, social, cultural, and economic dimensions of tobacco smoking?
1 What are the main reasons 9th grade students in our school give for tobacco smoking?
1 What are the main reasons that people in the local community where you live give for the smoking
of students at your school?
2. develop digital skills (e.g., finding, reviewing, organising, and sharing information effectively, handling
data appropriately, using different online resources and tools to study)
. investigate chemicals in tobacco that can be harmful to human health
. investigate health risks of tobacco use
. read and interpret images related to common diseases of the human respiratory system
. explain the effects of tobacco smoking on the respiratory system
. understand the multiplicity of factors leading to tobacco smoking
. investigate individual and social responsibilities for tobacco smoking
. investigate reasons 9th grade students give for tobacco smoking
10. improve critical thinking and communication and collaboration skills
11. acquire the ability to analyse a public health issue and potential solutions from the perspectives of
different stakeholders
12. acquire the ability to identify potential sources of bias that may influence information or the presentation

© 00 ~NO Ol b~ W
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of information about a socioscientific issue related to public health or potential solutions

13. 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

14. acquire the ability to recognize the possibilities and limitations of science

Lessons 9 (40 min)

Attheendofl essons 8 and 9 students should be abl e t
1. design and present a poster with the research questions of this unit, the methodology, the results
and the conclusions of the investigation related to the socioscientific issue: Biological, social, cultural
and economic dimensions of tobacco smoking
2. organise an Open Schooling Event (forum with students, teachers, parents, social partners of the
local community) on the topic: Biological, social, cultural, and economic dimensions of tobacco
smoking, and suggestions for tackling the use of tobacco products.

3. create a public health brochure promoting non-smoking
4. improve communication and collaboration skills.

Open Schooling Event

During Open Schooling Event, students should be
1. Introduce their research project

2. inform the public about each of the research questions they have addressed in the previous lessons.

3. distribute public health brochures promoting non-smoking.

3. improve communication and collaboration skills.

4. develop responsible citizenship and critical health literacy.

Summative assessment (Scientific knowledge on human Respiratory System, Gas exchange and cellular
respiration and public health. Thinking skills and evidence-based reasoning).

Didactical methods and activities

Course of the Lesson 1

Plenary (whole-class)

The lesson starts with a multimedia-show related to the history of tobacco use. After the multimedia-show,
discussion can be encouraged with asking: e.g., what is the history of tobacco smoking? Who started
smoking tobacco? How does culture affect smoking? Why was tobacco smoking so popular in the past?
What can tobacco smoking cause? What are health and social impact of tobacco smoking?

After short discussion, the teacher can introduce the socioscientific issue entitled Biological, social, cultural,
and economic dimensions of tobacco smoking, and explain that is a societal issue with connections to
science. Using the example of the socioscientific issue related to tobacco, 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 lesson 2
Work in groups of 4-5 students
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1. The lesson starts with a video related to human respiratory system anatomy. Then, the teacher asks
students: e.g., what is breathing? Why breathing is essential for life? Then students are asked to complete
a labelled diagram related to human respiratory system anatomy, and, with the help of the labelled diagram,
explain the structure and function of human respiratory system, using a specific Worksheet (Matching
activity). Additionally, students use a DLO to study the percentages of gases in inhaled and exhaled air.
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 finish
activities of worksheet 1, the teacher gives feedback to the plenary of the class (whole class)

Course of the Lessons 3& 4

Work in groups of 4-5 students

1. The lesson starts with a presentation of some models for teaching and learning biological structures and
phenomena. After shortdiscuss i on rel ated to model sd nature and t he
biology, the teacher explains that students will construct a simple model of the human lungs and use this
model to identify the structure and function of lungs and make predictions.

Then, the teacher presents a video concerning how lungs work and asks students to place their hands on
both sides of their rib cage. After taking several deep breaths, he asks them to describe what they felt as
they breathed in and out. (They should feel their rib cage move up and expand while they breathe in, and
move down and return to its original size when they breathe out) Then, the teacher asks: Can you explain
what lungs look like? How big are human lungs? Where are the lungs located? When you took several
deep breaths, the lungs got larger and then smaller, can you explain why? Teacher does not correct
students' responses at this point in the lesson - after students manipulate the model and class discussion
follows, he/she will have an opportunity for this discussion and conceptual change.

After this discussion, students are provided with appropriate model protocol (worksheet) and DLO in order
to construct a model AHow do lungs work?d The teactl
provides each working group with appropriate materials. Each group will construct its own model.

Then students are asked How does the extra "mucus” caused by some respiratory diseases affect how
much air can be inhaled? How might dirty air affect your breathing? (OPTIONAL ACTIVITY)

How can you evaluate the predictive power of your model? (OPTIONAL ACTIVITY)

After discussion, students are asked to explore the effect this extra mucus has on the lungs, adding one
spoonful of water to the balloons inside the bottle and observe what happens. Yet students are asked to
explore the effect of dirty air, putting some sand in the airway of their model Then, students are asked to
use a specific Worksheet to write their observations and answer the questions: How does the extra "mucus”
caused by some respiratory diseases affect how much air can be inhaled? How might dirty air affect your
breathing?

Students work in group cooperatively and the teacher moves around the classroom asking reflective and
supportive questions and giving feedback. When all students complete related activities, the teacher gives
feedback to the plenary of the classroom. Students reflect on what they have learnt and achieved during
that teaching period.

At the end of the lesson, teacher informs students that in the next lesson they will explore the socioscientific
topic related to tobacco smoking and asks them to look for material on the history of tobacco use, and the
effects of tobacco smoking on human respiratory system.

Course of the Lesson 5
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Work in groups of 4-5 students

The teacher presents a short video related to breathing and respiration and asks: e.g., what is respiration?
Why is respiration essential for life? How do breathing and respiration differ? What is cellular respiration?
What is the role of mitochondria in cellular respiration? Do all living organisms use oxygen to release
energy?

Students are encouraged to discuss the questions and after short discussion, the students are asked to
start working on activities related to breathing and respiration, cellular respiration, energy release,
mitochondria, aerobic and anaerobic respiration (Worksheets). Then, students are asked to observe some
pictures related to lungs diseases and identify lung diseases caused by smoking. In addition, students are
asked to observe microscopic observations of three different samples of three patients and explain what
structures of the lungs are affected by smoking. Finally, are asked the following question: Knowing the
different chemicals in cigarettes can you predict five (5) health risks of tobacco smoking?

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.

School Project
Course of the Lessons 6,7 & 8
Students are organized in 4 groups of 4-5 students - Use of jigsaw technique.
Steps 1-7:
1. The teacher starts the lesson presenting again the Socioscientific topic and the primary research
guestions of this unit:
Biological, social, cultural and economic dimensions of tobacco smoking

1 What are the biological, social, cultural and economic dimensions of tobacco smoking?

1 What are the main reasons 9th grade students in our school give for tobacco smoking?

1 What are the main reasons that people in the local community where you live give for the smoking

of students at your school?

2. Then, teacher moderates a discussion on planning, searching and evaluating information about tobacco
smoking, analysing, making inferences, synthesising and drawing conclusions, constructing arguments
from evidence in order to answer the primary research questions of a socioscientific topic. Additionally, the
teacher explains and promotes the jigsaw technique. Breaking class into five groups that each assemble
a piece of an assignment and synthesize their work when finished.
3. To answer the first primary research question What are the biological, social, cultural and economic
dimensions of tobacco smoking? Students of 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). 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,
making inferences, synthesising, and drawing conclusions in order to answer the research question What
are the biological, social, cultural and economic dimensions of tobacco smoking?
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 tobacco smoking, like medical, ethical, social, economic
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and political.
Students work in group cooperatively and the teacher moves around the classroom asking reflective and
supportive questions, l ooking at t h eatesgivas gesmmssiendo a c h i

go forward to the next task.

4. When appropriate, teacher directs discussion towards the second research question of the socio-
scientific topic of this unit: What are the main reasons 9th grade students in our school give for tobacco
smoking? Then, after discussion for data collection for this research question, students of Group 2 are
asked to create a questionnaire on Google Forms. They discuss how to create a survey using Google
Forms and how to collect and analyse the data. The cooperation of IT teachers could be important in this
step.

After this discussion and feedback, students are provided with appropriate guidance in order to create a
guestionnaire using Google Forms and collect data as homework.

5. To answer the research question What are the main reasons that people in the local community where
you live give for the smoking of students at your school? students of Group 4 are asked to design a
guestionnaire to collect data and analyze them to draw conclusions. Teacher explains the way of
Questionnaire preparation using Google form. The cooperation of IT teachers could be important in this
step.

Additionally, students are provided with appropriate guidance in order to design a poster as homework.
The title of the poster: Biological, social, cultural and economic dimensions of tobacco smoking, and
suggestions for tackling the use of tobacco products.

Teacher will evaluate the studentsd posters and giyvVv

Course of the Lesson 9

Plenary (whole-class)

The teacher starts the I esson with evaluation and
guestions of the socio-scientific topic: Biological, social, cultural and economic dimensions of tobacco
smoking.

1. When appropriate, teacher directs discussion towards design and present a poster with the research
guestions of this unit, the methodology, the results, and the conclusions of the investigation related to
the socioscientific issue related to tobacco smoking. How do we make a scientific poster in
PowerPoint? What should be included in a scientific poster? 6-8 Students of all group are asked to
prepare a scientific poster.

2. 6-8 Students of all group are asked to create an informative flyer (brochure) promoting non-smoking.
Teacherwil evaluate the studentsd flyer and give feedl

3. When appropriate, teacher directs discussion towards designing, organizing, and holding an Open
Schooling Event (a forum with students, teachers, parents) on the topic: Biological, social, cultural and
economic dimensions of tobacco smoking. How do we plan, organize, hold, moderate, and facilitate
more effective Open Schooling Events? What is our vision? What do we expect to accomplish at this
event?

4. After a short discussion, 6-10 students of all groups are asked to prepare an invitation, the agenda for
the Open Schooling Event, and organize the Open Schooling Event, after consultation with the school.
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Assessment methods

(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. Construct ibbonw odfo al umogdse I[wo riik ? 0

4. Creation and Presentation of a poster on the topic Biological, social, cultural and economic dimensions
of tobacco smoking, and suggestions for tackling the use of tobacco products.

5. Creation of public health brochures promoting non-smoking

6. Holding a forum on the topic: Biological, social, cultural and economic dimensions of tobacco smoking,
and suggestions for tackling the use of tobacco products.

7. Post-test (Final/ summative assessment)

Learning objects per lesson
(Note: For more details, please see the attached teaching and learning activities)

Lesson 1

Supplementary Educational Resources (SERS)

1. Multimedia-show related to the history of the tobacco use
2. Text related to the history of tobacco use

3. Worksheet

Lesson 2

Digital Learning Objects (DLOS)

1. Interactive labelled diagram related to human respiratory system anatomy

2. Interactive table related to the percentages of gases in inhaled and exhaled air.
3. Interactive matching activity related to the structure and function of the human respiratory system.
Supplementary Educational Resources (SERS)

1. Short educational video related to human respiratory system anatomy
https://youtu.be/cLOmP3IfmHE

2. Images explaining how the nose warms and humidifies the air that is breathed in.
3. Images explaining the role of epiglottis in breathing and swallowing

4. Labelled diagram related to the structure of trachea

5. Labelled diagram related to the structure of lungs

6. Worksheet

Lessons 3& 4

Digital Learning Objects (DLOSs)

1. Interactive table related to differences between Inhalation and Exhalation

2. Interactive matching activity related to the partsofmodele nt i t | ed fAHow do | ungs wo
human respiratory system

Supplementary Educational Resources (SERS)
1. Short educational video: How do lungs work?
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https://youtu.be/8NUxvJS- 0Ok

2. Presentation of 3D Model entitled AHow do | ungs
3. Pictures related to Breathing (Inspiration and Expiration)

4. Worksheets

Lesson 5

Supplementary Educational Resources (SERS)

1. Short educational video related to Breathing and Respiration
https://youtu.be/r-I0O8K1BFQ

2. Images related to gas exchange

3. Images related to lung diseases

4. Images related to Bronchial Mucosa of a smokers

5. Short educational video related to Aerobic and Anaerobic Respiration
https://youtu.be/WsqP107388qg

6. Worksheet

Lessons 6,7 &8

Supplementary Educational Resources (SERS)

1. Educational video: The effects of tobacco smoking on the human respiratory system.
https://youtu.be/XYLi9zCghd8

2. Text with statements related to the biological, social, cultural and economic dimensions of tobacco
smoking

3. Text with information focusing on World Health Organization (WHO) and Eurostat reports on smoking.
4. Information related to qualities & some characteristics of a good questionnaire

5. Information to create Questionnaire using Google Forms

6. Specific Worksheets

7. Questionnaire

Lesson 9

Supplementary Educational Resources (SERS)

1. Information for creation of scientific poster

2. Information for creation of a public health brochure

3. Specific information for creation of agenda for a forum
4. Specific information for holding a forum.

Digital educational resources

Links for pictures and text related to human respiratory system and tobacco smoking:
https://archeia.moec.gov.cy/sm/41/viologia ¢ _gymn.pdf
https://www.cancercouncil.com.au/news/a-brief-history-of-smoking/
https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/carcinogens-found-in-tobacco-
products.html

https://www.naac.org.cy/el/stoixeia-kapnisma

https://www.moh.gov.cy/moh/mphs/phs.nsf/All/76 DEA99CE21DB4CAC2258211003E8D82?0OpenDocum
ent
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https://www.anticancersociety.org.cy/el/page/non-smokers-league
https://youtu.be/H6DrSG_KQjo

https://lyoutu.be/cLOMP3IfmHE

https://youtu.be/8NUxvJS- 0k

https://youtu.be/r-I008K1BFQ

https://youtu.be/WsqP107388¢

https://youtu.be/XYLi9zCghd8

School Research Project
Educational_Scenario on the topic: Looking after myself and others-Sub st ance Tobaccobo

Topics

- Human respiratory system

- Aerobic respiration and anaerobic respiration, cellular respiration
- Gas exchange process in lungs,

- Lung diseases,

-Cigarettesd chemicals

- Tobacco use and health risks

- Public health

- Critical health literacy

- Responsible citizenship

Research management, design and administration

Research Questions
1 What are the biological, social, cultural and economic dimensions of tobacco smoking?
1 What are the main reasons 9th grade students in our school give for tobacco smoking?
1 What are the main reasons that people in the local community where you live give for the smoking
of students at your school?

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:

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 4-5 students:
1. Challenge: Investigating biological, social, cultural and economic dimensions of tobacco smoking
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An expert will be invited to discuss with the students and answer their questions related to tobacco smoking
in Cyprus and globally. During the discussion with the expert, students will have the opportunity to ask
specific questions. Then, students of Group 1 are urged to search information and write a short report
concerning biological, social, cultural and economic dimensions of tobacco smoking.

Teacher wil/l evaluate the studentsd report and

2.Challenge: Investigating the main reasons 9th grade students in their school give for tobacco smoking.
Designing of a questionnaire (social research tool) to investigate the above research question.

Teacher explains the fundamental principles of question selection and formulation, when designing a
guestionnaire. Students of Group 2 are responsible for designing a questionnaire. Some students get the
responsibility to write the questionnaire in an online form, which allows to be more easily delivered to its
targets. Some students of Group 2 get the responsibility to analyze the answers of the questionnaire. The
cooperation of IT teachers or mathematicians could be important for this step.

3.Challenge: Investigating the main reasons that people in the local community where you live give for the
smoking of students at their school. Designing of a questionnaire (social research tool) to investigate the
above research question.

Students of Group 3 are responsible for designing a questionnaire. Some students get the responsibility
to write the questionnaire in an online form, which allows to be more easily delivered to its targets. Some
students of Group 3 get the responsibility to analyze the answers of the questionnaire. The cooperation of
IT teachers or mathematicians could be important for this step.

Session 3

1. Challenge: Presentation of the results of the questionnaire, related to the main reasons 9th grade
students in their school give for tobacco smoking. In the end, build an infographic to summarize the
results.

2. Challenge: Presentation of the results of the questionnaire, related to the main reasons that people in
the local community where you live give for the smoking of students at their school. In the end, build
an infographic to summarize the results.

3. Challenge: Creating a scientific poster in power point, entitled biological, social, cultural and economic
dimensions of tobacco smoking and writing Introduction, Methodology, Results, Conclusions and
Discussion. The poster could be printed and be displayed in a prominent place in the school, in local
mass media, possibly at some website, and in open schooling event.

4. Creating an anti-smoking brochure entitled: Dimensions of tobacco smoking, and suggestions for
tackling the use of tobacco products.

Students are provided with appropriate guidance in order to design a poster and health brochure as
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homewor k. Teacher will evaluate the studentso6 poste
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Development process:

The project is based on guided research about Tobacco smoking, and suggestions for tackling the use of
tobacco products The five (5) lessons 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. Additionally, 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, organising and sharing information effectively,
handling data appropriately, using different online resources and tools to study)
investigate chemicals in tobacco that can be harmful to human health
investigate health risks of tobacco use
read and interpret images related to common diseases of the human respiratory system
explain the effects of tobacco smoking on the respiratory system
understand the multiplicity of factors leading to tobacco smoking
investigate individual and social responsibilities for tobacco smoking
investigate reasons 9th grade students give for tobacco smoking
develop responsible citizenship and critical health literacy
. acquire the ability to analyse a public health issue and potential solutions from the perspectives of
different stakeholders
. 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
12. 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
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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.
Write a scientific report concerning the results of a research question.
Design a questionnaire
Create a poster and present this in open schooling event.
Create a health brochure and distribute it in open schooling event.

ook w

Organization of the open schooling event:
2. Each project output (poster and health brochure) is presented by the students in a community
setting.
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3. Students will communicate their research project outcomes. 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 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 importance to
recognize the possibilities and limitations of science.

Data Analysis and Reporting
1. Content analysis.
2. Questionnaire results analysis
3. Report writing with most important findings.
4. Development of poster, health brochure and final presentation.

Target Audience for Recommendations

Parents, science teachers, local community i public.

Public Health Authorities and other stakeholders (organisation for family orientation, organisation of
doctors and health advisers).

Educational Scenario Impact Assessment

Context: Currently tobacco products are estimated to be responsible for 3 million deaths annually
worldwide, or about 6% of all deaths. But by the early 2030s, it is expected to cause 10.9% of all deaths

in developing countries and 17.7% of those in developed countries, more than any single disease. The
statistics of tobacco-related mortality worldwide are devastating. Tobacco is a known or probable cause of

about 25 diseases; hence its impact on global disease is tremendous, if not yet fully appreciated (WHO,

2016).

The main goal of this unit is to promote studentso
respiratory system, the health effects of tobacco smoking, the biological, social, cultural and economic
dimensions of smoking, as well as challenges of stopping smoking. Understanding human respiratory
systembs function is critical to keeping human bod
problems that could be encountered. Anot her gaal o]
understanding, high order thinking skills and communication and collaboration skills.

A socioscientific topic related to biological, social, cultural and economic dimensions of tobacco smoking

provides the scenario for the inquiry-based questions of this unit related to the learning topic: Looking after

myself and others -Tobacco.

Additional information on specifications of an educational scenario on the topic of Looking after myself

and others i Tobacco

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 behaviour.
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Knowledge

1. Understanding
structure and function of
the human respiratory
system.

Question 1.1 What is the pathway air follows as it passes through your nose
to bronchus?

A) Pharynx A Larynx A Trachea A Bronchus A Bronchioles A Alveoli.

B) Nose A Larynx A Pharynx A Trachea A Bronchus A Bronchioles A
Alveoli. C) Nose A Larynx A Pharynx A Trachea A Bronchioles A Bronchus
A Alveoli.

Question 1.2 Which is the composition of inhaled air? A) 78% nitrogen, 21%
oxygen, 0.04% carbon dioxide, 0.97% water vapour and other gases , . B)
78% nitrogen, 0.04% oxygen, 21% carbon dioxide, 0.97% water vapour and
other gases C) 78% nitrogen, 19% oxygen, 0.04% carbon dioxide, 0.97%
water vapour and other gases.

Question 1.3 Which part of a respiratory system is a hollow tube that lets air
pass from pharynx to trachea on the way to lungs? A) Larynx B) Bronchioles
C) Larynx and Bronchioles.

Question 1.4 What is the name of a tissue flap at the entrance to the windpipe
(trachea) that closes during swallowing, preventing food or drink (destined for
the esophagus and stomach) from entering the lower respiratory tract? A).
Epiglottis. B) Alveolus. C) Epiglottis and alveolus.

Question 1.5 What is the role of diaphragm during Inhalation? A) The
diaphragm contracts and flattens and the chest cavity enlarges. B) The
diaphragm relaxes and returns to its domelike shape, and air is forced out of
the lungs C) The diaphragm contracts and relaxes.

2. Creating a Model:
AHow do | un:¢(

Question 2.1 How could you represent the lungs in a model in order to explain
how lungs work? Please identify the appropriate material. A) 2 Water balloons
B) 2 Plastic water bottle. C) 2 Plastic tubes.

Question 2.2 How would you represent a diaphragm in your model? A) Plastic
film B). 1 Water balloon. C) 1 Plastic water bottle.

Question 2.3 Which question would you investigate in order to evaluate the
predictive power of a model concerning lungs function? A) How does the size
of your lungs affect breathing? B) How would you represent a chest cavity in
a model concerning lungs? C) What is inhalation?

3. Understanding gas
exchange and cellular
respiration.

Question 3.1 How the lungs are adapted for gas exchange? A) Large surface
area because of many alveoli, thin walls of alveoli, Moist walls of alveoli, alveoli
are surrounded by a dense capillary network. B) Large surface area, short
diffusion distance, C) moist surfaces, capillary network.

Question 3.2 What are the reactants and the end products of cellular
respiration? A) Glucose and oxygen are the reactants, and the end products
are carbon dioxide and water with the liberation of energy in form of ATP. B)
Light energy, carbon dioxide and water are the reactants, and the end
products are glucose and oxygen C) Glucose and oxygen are the reactants

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
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and the end products are carbon dioxide and water with the liberation of
energy in form of light.

4. ldentification of
(a) the most important
health risk factors of
tobacco smoking.

(b) factors influencing
smoking levels among
high smoking
prevalence groups

Question 4.1 What are the five important health risk factors of tobacco
smoking? A) Lung cancer, heart disease, bronchial asthma, emphysema, and
chronic bronchitis. B) Cholera, diphtheria, dysentery, pneumonia,
tuberculosis. C) Cholera, diphtheria, lung cancer, heart disease, bronchial
asthma.

Question 4.2 What are the factors that increase the risk factors of a person
choosing to smoke? A) Parental and peer example, anxiety and depression,
stress, nicotine exposure during childhood. B) Unhealthy diet, inactivity,
stress, genetics, poverty. C) Genetics, family history of disease, unaffordable
prices, access to healthcare.

5. Understanding health
socioscientific issues

Question 5.1 What are the characteristics of a controversial 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 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.

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 regarding the stated problem, searching and
evaluating information, analyzing, making inferences, synthesizing and
drawing conclusions. B) Experimentation, results, conclusions. C) Exploration,
experimentation, data Interpretation.

2. Anticipating the
consequences of
unhealthy lifestyles and
risky behavior.

Question 2.1 Urbanization, pollution, smoking, alcohol consumption and
unhealthy diet and inactivity are risk factors for ischemic heart disease.
Considering that factors that elevate disease risk accumulate gradually over
the life course, anticipate the most important consequences for the future of
having these conditions in your lifestyle. A) Abdominal fat, overweight, obesity,
hypertension. B) Anxiety, happiness, overweight, obesity. C) Insulin
resistance, weight loss, pain.
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3. Adopting a healthy
lifestyle.

Question 3.1 | 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 3.2 | am the one who will decide whether to adopt a healthy lifestyle
during the next three months. 1) Strongly agree... 5) strongly disagree.
Question 3.3 | feel able to resist peer pressure related to unhealthy lifestyle
(smoking, drinking, inactivity, diet full of fat).1) definitely true...5) definitively
false.

Question 3.4 | feel capable of identifying the attributes of healthy lifestyles
and act based on it. 1) Definitely true... 5) definitively false.

Question 3.5 If | wanted, | could adopt a healthy lifestyle during the next three
months. 1) Definitely true... 5) definitively false.

Question 3.6 For me avoiding smoking, consuming alcohol, inactivity and
having a diet full of fat, during the next three months, is: 1) definitely
impossible...5) definitely possible.

Question 3.7 For me adopting a healthy lifestyle during the next three months,
would be. 1) Very insignificant... 5) very important.

Question 3.8 | 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.

Question 4.1 | feel able to identify relevant actions for adopting a healthy

ifestyle in my routine. 1) Definit
Question 4.2 | feel able to change my routine in order to adopt a healthier
lifestyle.

5. Feels able to
influence the adoption
of healthy lifestyles by
others (e.g., family,
peers, friends)

Question 5.1 | feel able to influence the adoption of healthy lifestyles by others
(family, friends). 1) Definitely true... 5) definitively false.
Question 5.2 | will try to influence the adoption of healthy lifestyles by others
(family, friends). 1) Definitely true... 5) definitively false.

6. Selecting appropriate
sources to investigate
health socioscientific
issues (e.g., Tobacco
smoking).

Beliefs, attitudes and

behavior

Question 6.1 | believe that to find scientific information about a health
socioscientific issue, | should consult the following sources. A) Scientists,
scientific publications, WHO database, EU database. B) Newspapers, google,
YouTube. C) Friends, journalists, Facebook.

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
di sagreeé 5) strongly agree.
Question 1.2 Healthy behaviors will promote a better quality of life. 1) Strongly
di sagreeé 5) strongly agree.
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Question 1.3 | 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 | should adopt healthy behaviors
that contribute to the quality of life. 1) Extremely unlikely... 5) extremely likely.

2. Believes that
lifestyles influence the
incidence of health risks

Question 2.1 Lifestyles and living environments influence the incidence of
health risks (e.g.: cancer, cardiovascular diseases, and mental disorders). 1)
Strongly disagreeé 5) strongly agr e
Question 2.2 Alcohol abuse influences the incidence health risks (e.g.:
cancer, cardiovascular diseases, and mental disorders). 1) Strongly
di sagreeé 5) strongly agree.

Question 2.3 Diet influences the incidence of health risks (e.g.: cancer,
cardiovascul ar di seases, and ment a
strongly agree.

Question 2.4 Smoking influences the incidence of health risks (e.g.: cancer,
cardiovascul ar di seases, and ment a
strongly agree.

Question 2.5 Inactivity influences the incidence of health risks (e.g.: cancer,
cardiovascul ar di seases, and ment al di
strongly agree.

Question 2.6 Access to fresh products (fish, vegetables, fruits) influences the
incidence of health risks (e.g.: cancer, cardiovascular diseases, and mental
disorders). 1)St r ongly di sagreeé 5) strongl
Question 2.7 Pollution influences the incidence of health risks (e.g.: cancer,
cardiovascul ar di seases, and ment a
strongly agree.

3. Believes that is
important to adopt
healthy lifestyles to
prevent health threats.

Question 3.1 Youths should adopt healthy lifestyles to prevent health threats
and stay healthy in older ages. 1)
Question 3.2 The adoption of a healthy lifestyle will reduce my risk of health
threats and dying prematurely from

4. Reproves patterns of
risky and unhealthy
behavior in his/her living
environment (e.g.,
sedentary lifestyle,
smoking, drugs
consumption).

Question 4.1 The adoption of a healthy lifestyle will ruin my image. 1) Strongly
di sagreeé 5) strongly agree.

Question 4.2 For me the adoption of a healthy lifestyle (e.g.: avoid stress,
polluted environments, consume alcohol, tobacco, drugs, fat diets, inactivity)
in the next three months, would be: 1) Bad... 5) Good.

Question 4.3 For me to adopt a healthy lifestyle, in the next three months,
would be: 1) useless... 5) useful.

Question 4.4 | don't accept patterns of risk and unhealthy behavior in my living
environments (e.g., sedentary lifestyle, smoking, drugs consumption). 1)
Definitely true... 5) definitively false.
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Question 4.5 The people in my life whose opinions | value (family, friends) 1)
will use ... 5) will not adopt healthy lifestyles in the next three months.

5. Adopts a healthy
lifestyle (e.g., practicing
exercise, not smoking,
going to the
supermarket, and
choosing a basket of
healthy products).

Question 5.1 For me following a healthy lifestyle, in the next three months,
would be 1) Uncomfortable... 5) Comfortable.

Question 5.2 | will make an effort to adopt a healthy lifestyle (avoid stress,
polluted environments, consume alcohol, tobacco, drugs, fat diets, inactivity)
in the next three mont hs. 1) Strong
Question 5.3 | plan to not smoke in the next three months. 1) Strongly
di sagreeé 5) strongly agree.

Question 5.4 | plan to not consume alcohol, drugs and other substance use
in the next three months. 1) strongl
Question 5.5 | plan to do physical exercise at least 60 minutes every day in
the next three months Dbnglyagteeongl y ¢
Question 5.6 | plan to follow low-fat diet or Mediterranean Diet in the next
three mont hs. 1) Strongly disagreefé
Question 5.7 | plan to avoid stress and polluted environments in the next three
mont hs. 1) Str &mstphgly agdee.s agr e e é

Question 5.8 Among the following statements, choose the one that best
describes what you currently think. 1) 1 do not have a healthy lifestyle, and |
also have no intention of doing so. 2) | do not have a healthy lifestyle, but |
have been thinking about the possibility of starting to do so. 3) | never or rarely
have a healthy lifestyle, but soon | will start doing it on a regular basis. 4) |
adopt a healthy lifestyle regularly. 5) For more than six months | have always
or almost always followed a healthy lifestyle. 6) For several years now, | have
adopted a healthy lifestyle, and | will continue to do so.

6. Attitude towards
healthy lifestyle

Question 6.1 For me to adopt healthy behaviors is

harmful : : : : : : beneficial
pleasant : : : : : . unpleasant
good : : : ; : : bad

worthless : : : : : > valuable
enjoyable : ; : ; : . unenjoyable
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2.2.University of loannina (UOI) and Computer Technology Institute
and Press ADiédphantuso (CTI)

AMENDMENTS3

Amendments of the revised version of the educational scenario entitled: fiThe mathematical
representation of an epidemic: the case of SIR (Susceptible, Infectious, or Recovered) modeling i

Hi gh school (Senior high school) versiono
The pilot version of the scenario O6The mathemati ca
(Susceptible, Infectious, or Recovered) modeling6 w

the scenarios: one for middle/junior high school grades (K7-9), and one for high/senior high school grades

(K10-12). The modifications of the high school version are shown here.

Spelling and grammar errors were corrected. Scientific terms were replaced with more widely used terms
(eg,6di dacticb6 was replaced with o6teachingdé in p. 4),
Several activities were outlined with dotted frames to show that their enactment is optional.

Amendments of the revised version of the educational scenario entitled: iThe mathematical
representation of an epidemic: the case of SIR (Susceptible, Infectious, or Recovered) modeling i

Middle school (Juniorhi gh school ) versiono

The pil ot version of the scenari o O0The mathemati ca
(Susceptible, I nfectious, or Recovered) modelingé w
the scenarios: one for middle/junior high school grades (K7-9), and one for high/senior high school grades

(K10-12). The modifications of the middle school version are shown here.

Spelling and grammar errors were corrected. Scientific terms were replaced with more widely used terms

(e.g. O6di dlhaetédodwwaals d6Ee@achingd in p. 4), in some c
Several activities were outlined with dotted frames to show that their enactment is optional.

The activities were re-organized in order to decrease the duration of the scenario.

Amendments of the revised version of the educational scenario entitled: fiSocial determinants of

health during an epidemic/pandemic outbreak T Hi gh school (Senior high sch
The pilot version of the scenario was modified in order to make two different versions of the scenarios: one

for middle/junior high school grades (K7-9), and one for high/senior high school grades (K10-12). The
modification of the high school version is shown here.

Spelling and grammar errors were corrected. Scientific terms where replaced in some cases with more
widely used terms (e.g. O0didacticd was replaced wit
Sever al activities were characterized as O6optional 6
Several activities were outlined with dotted frames to show that their enactment is optional.

Amendments of the revised version of the educational scenario entitled: fi Social determinants of

health during an epidemic/pandemic outbreak T Mi ddl e school (Junior high s
The pilot version of the scenario was modified in order to make two different versions of the scenarios: one

for middle/junior high school grades (K7-9), and one for high/senior high school grades (K10-12). The
modification of the high school version is shown here.

Spelling and grammar errors were corrected. Scientific terms where replaced in some cases with more

2 During the modification of the three of them, one more version came out. Thus, the three initial scenarios are now six.
There are no changes for the scenario concerning students with intellectual disabilities.
3 More specific references to taemendments are provided in the Annex.
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widely used terms (e.g. O0didacticd was replaced wit
Several activities were characterized as bédoptional 6
Several activities were outlined with dotted frames to show that their enactment is optional.

Amendments of the revised version of the educational scenario entitled: iFuncti on of vac
vacchaesgitancy and niiHd igrhf srchatoilon{ Seni or high school)
The pilot version of the scenario mFenofpbomati ondc ek

in order to make two different versions of the scenarios: one for middle/junior high school grades (K7-9),

and one for high/senior high school grades (K10-12). The modifications of the high school version are

shown here.

Spelling and grammar errors were corrected. Scientific terms were replaced with more widely used terms
(e.g. O6didacticd was replaced with 6teachingé in p.
Several activities were outlined with dotted frames to show that their enactment is optional.

Amendments of the revised version of the educational scenario entitled: iFuncti on of wvac
vacchaesgitancy and niiMdidrdfl ®r mathiomn (Juni or high schoo
The pilot version of the scemagiitoamdwnaernd omi wifn fvarcma
in order to make two different versions of the scenarios: one for middle/junior high school grades (K7-9),

and one for high/senior high school grades (K10-12). The modifications of the middle school version are

shown here.

Spelling and grammar errors were corrected. Scientific terms were replaced with more widely used terms

(eg,., O6didacticé was replaced with é6teachingd in p. 4
Several activities were outlined with dotted frames to show that their enactment is optional.

The duration of the scenario was downsized.
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2.2.1. The mathematical modeling of an epidemic and the importance of non-
pharmaceutical interventions T High school

Main partner responsible
The Educational Approaches to Virtual Reality Lab (EARTH Lab), Department of Primary Education,
University of loannina, loannina, Greece

Overview

This educational scenario focuses on the mathematical modelling of an epidemic - the SIR modelling in
particular - and the importance of non-pharmaceutical interventions for the promotion of public health.
Students are initially introduced to the distinction between communicable and non-communicable diseases
and express their conceptions about the function and importance of certain non-pharmaceutical
interventions. Afterwards, they are concerned with various transmission routes and the way they affect the
needed interventions. Through interactive maps and timelines students study the spatial and temporal
evolution of endemic, epidemic and pandemic diseases in the past twenty years. Then, students are
involved in successive inquiry processes, with a lot of scaffolding at answering the assigned questions at
the beginning, but with complete independence in the end. During their inquiries students use three SIR
simulations from the simplest to the more realistic one, and they study questions concerning the effect of
epidemiological parameters (e.g. infectivity, incubation period, mortality, asymptomatics percentage),
societal structure (existence of central locations, travelling and transport, healthcare system capacity) and
non-pharmaceutical interventions (social distancing, quarantining, mask use, distance education) on the
epidemic curve. Students, then, work in small groups and carry out a three-part school project. The first
part is the design of a viable plan for the management of an epidemic outbreak by using the SIR models
and authentic epidemic data. The second part concerns the input of authentic COVID-19 data to the SIR
models and the comparison between the model outcomes and the real COVID-19 values. The third is the
making of a short-scale informative material targeting the general public, regarding the importance of
applying non-pharmaceutical interventions during an epidemic. Student groups present their work and
findings to one another and discuss about them.

Scientific content and its relevance to Public Health Education

SIR modelling as a quite common way of describing an epidemic and as a case of a model used in
authentic scientific research.

Visualization and active inquiry of epidemiological parameters such as cases, deaths, asymptomatic
cases, infectivity, healthcare system capacity and the epidemic curve, which are commonly referred to in
the public sphere, during an epidemic.

Education on the decisive importance of non-pharmaceutical interventions during an epidemic, for helping
the healthcare system, and for the prevention of the spread of communicable diseases in general, as well.
Education on the enactment of non-pharmaceutical interventions and hygiene measures as a means of
prevention of future epidemic outbreaks.

Understanding of the decisive importance personal behavior has for the public benefit during an epidemic.
Familiarization with cases of recent endemics, epidemic, and pandemics and, consequently, with the still
constant problem of emerging and re-emerging infectious diseases.

Estimated duration & relevant subjects

14 teaching hours (extended version of the scenario) organized in continuous two-hour periods if possible.
10 teaching hours (short version of the scenario).

Designed for Biology, Science or Mathematics classes of high school (senior high school) grades (K10-12
grades). The scenario might also be applicable for Computer Science or Technology classes.

The Biology (or Science, or Mathematics, or Computer Science) teacher could cooperate with the English
language teacher in order to combine Science Learning with English Language Instruction, according to

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.

87



PAFSE: Partnerships for Science Education
D2.5 Digital educational resources and learning objects and educational scenarios (final versions)

the Content and Language integrated learning (CLIL). In this way both scientific literacy and English fluency
are promoted. The learning sequence is appropriate for this method since all the DLOs and SERs are
available in English.

Content

STEM Content

Fundamental concepts of biomedical sciences (e.g. communicable diseases, infectivity, epidemic).
Function, use and nature of scientific models.

Introduction to transdisciplinary issues, such as scientific modelling i Convergence of sciences (natural
sciences, medical sciences, mathematics, computer science) and technology towards handling complex
problems.

Use and interpretation of mathematics (numerical data, indices, variables, graphs) in natural and health
sciences (scientific and health numeracy).

Scientific work on authentic problems and data.

Authentic scientific data driven decision making.

Critical understanding and appraisal of medical issues in the public sphere (e.g. descriptive measures of
an epidemic, application of non-pharmaceutical interventions during an epidemic outbreak).

Creation of positive attitude towards scientific research and progress.

Non STEM Content: Importance of personal civic actions for public benefit, importance of scientific work
for civic decision making.

Content glossary

Airborne disease: A communicable disease is characterized as airborne if it is transmitted through the
air, mainly via tiny droplets produced by exhaling, talking, sneezing and coughing. These droplets come
into a person mainly through inhaling. Some examples of airborne diseases are influenza, common cold,
the COVID-19 and measles.

Asymptomatic cases: Asymptomatic cases of the disease are called the cases that although infected by
a disease they do not show visible disease symptoms. Without biomedical tests they do not know if they
are infected, whereas they can often transmit the disease.

Case fatality: Case fatality is the probability one has to die because of a disease in a given population,
given that one has been infected by the disease (conditional probability). Supposing an epidemic has
infected 50 people in a population of 1000 people, and 20 of them die. The case fatality rate is 20/50 =
40%. Case fatality depends on the pathogen attributes, the disease infectivity, the underlying health
condition of the citizens, vaccination, and the healthcare system.
Communicable/infectious/contagious disease: Communicable diseases are the diseases (which are in
turn the harmful unnatural conditions for the human organism) which can be transmitted from one person
to another. Communicable diseases are mainly caused by pathogens, such as bacteria, viruses, fungi and
protozoa (they can be rarely caused by infectious particles, as in the case of Creutzfeldt-Jakob disease).
Disease transmission can be direct (through human intercourse) or indirect (e.g., through insects or
infected objects). Some examples of communicable diseases are influenza, chickenpox, malaria and the
Ebola disease. On the other hand, there are non-communicable diseases, such as diabetes,
phenyl ketonuria and Al zhei mero6s disease.

Endemic disease: A disease is called endemic when it has constant presence in a region or in a population
and it stays within the usual number of cases. For instance, chickenpox, rubella and measles are
considered endemic in Europe.

Epidemic curve: Epidemic curve is the graphical representation depicting the cases of a disease as a
function over time during an epidemic outbreak.

Epidemic/epidemic outbreak: Epidemic or epidemic outbreak is called the sudden and unexpected rise
in the cases of a communicable disease within a population in a short period. The term is sometimes used
for non-communicable diseases as well (e.g., obesity epidemic). Epidemic often refers to a restricted
geographic region. Some recent cases are multiple Ebola epidemics in central Africa, the 2015-2016 Zika
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epidemic in Latin America and the 2015 MERS epidemic in South Korea.

Healthcare system capacity: Healthcare system capacity refers to the maximum limit of patients of a
certain disease who can be hospitalised, or supported in general, by the healthcare system of a region.
Incubation period: Incubation period is the time from the time of infection by a pathogen until the time of
the first symptoms appearing. It is the period when the pathogen multiplies within the human body until the
pathogen population, or its actions cause symptoms. A person may or may not transmit the disease during
the incubation period, depending on the disease.

Infectivity: Infectivity is the ability of a pathogen to cause infection to a susceptible person given that they
have come in contact with an infected person. Infectivity depends on the biological characteristics of the
pathogen, health condition of the susceptible person and vaccination.

Mortality: Mortality is the probability one has to die because of a disease in a given population. Supposing
an epidemic has infected 50 people in a population of 1000 people, and 20 of them die. The mortality rate
is 20/1000 = 2%. Mortality depends on the pathogen attributes, the disease infectivity, the underlying health
condition of the citizens, vaccination, the healthcare system, and the frequency, or rareness, of the disease
in the population.

Non-pharmaceutical interventions: As non-pharmaceutical interventions are regarded all actions which
can be applied to limit the spread of a disease without including pharmaceutics, like vaccines. Common
non-pharmaceutical interventions include quarantining, hygiene rules, use of masks, gloves and condoms,
object disinfection and insect killing.

Pandemic: Pandemic is the case of an epidemic that has spread to a great number of countries, or even
continents. It usually includes a high number of cases. Resent pandemic examples include the COVID-19
and the H1IN1 influenza.

Qualitative variable: A variable is called qualitative when its values are not numerical. Gender is a typical
example of a qualitative variable.

Quantitative variable: A variable is called quantitative when its values are numerical. It might take all the
possible values between two limits (constant variable) or it might take only certain values (discrete
variable). Height is a typical example of a quantitative variable.

Quarantine: Quarantine is the limitation of the contacts of people who are considered to be infected and
aims at the slowing down of the spread of the disease.

Scientific model: A Scientific model is the representation of a natural or social structure, phenomenon or
process that some characteristics of the original are included in the model whereas some others are
omitted. A model is less complex than the original structure, phenomenon or process, but has significant
scientific or educational value. It is common for scientific models to incorporate some kind of mathematical
formulation of the original. Well-known examples of scientific models are the atom models, the
meteorological models and epidemiological models.

SIR (Susceptible, Infected, Recovered) modelling: SIR modelling is a very common mathematical
description of an epidemic outbreak with significant predictive value. In SIR modelling the population is
divided into susceptible (people who have not been infected), infected and recovered (people who have
been infected and recovered). Dead are usually incorporated to number of the recovered. Some important
conventions of the SIR model is that the population is usually considered to be stable, that all people have
the same probabilities of infection and, sometimes, death, that the disease attributes (e.g. infectivity,
disease duration, etc.) are considered the same for all the susceptible people of the population, and that
recovered people cannot catch the disease again. The values of these three variables change over time,
according to appropriate mathematical functions, and their values stand for the epidemic situation. SIR
models often include a graph depicting the S, | and R variables over time.

Social distance: By the term social distance we refer to a group of non-pharmaceutical interventions and
measures taken for slowing or hindering the spread of a communicable disease. Social distance includes
interventions such as keeping spatial distance, hand washing and remote working.

Transmissibility: Transmissibility is the ability of transmission of a pathogen from an infected person to a
susceptible, given that they have contact. Transmissibility depends on various factors including the
pathogen characteristics, the health condition of the susceptible person, vaccination and external
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conditions (e.g. non pharmaceutical interventions such as medical masks and social distance).
Transmission route: Transmission route are the ways through which pathogens are transmitted from one
person to another. Main transmission routes include direct transmission (through direct human intercourse,
including sexual intercourse), transmission through infected objects, airborne transmission (through the
air) and vector transmission (through animal vectors, like mosquitoes).

Pedagogical glossary

Assessment rubric: Assessment rubric is a strictly organized assessment system with certain
assessment criteria, which is used for the precise quantitative assessment of several features of an answer
or a project according to certain criteria and grading scales.

Brainstorming: Brainstorming is an instructional technique with several variations, that might take place
within small groups or with the participation of 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.
Collaborative learning: Collaborative learning is a teaching model that involves a set of instructional
techniques, during which students cooperate and/or collaborate during the learning process, instead of the
atomistic, even rival, view of students by the traditional school. Collaborative learning can boost the
|l earning outcomes, studentsd interests and part:.
Digital simulation: With the term educational digital simulations we mean the digital representation of
functions, processes and phenomena which have an educational value, but they cannot usually be done
in natural conditions at school for practical reasons. Through digital simulations their educative value
remains, but the difficulties of their practical application are bypassed.

Inquiry based learning: By the term inquiry-based learning we refer to the engagement of students in
learning activities during which they practice several scientific skills. Students make use of these skills in
order to answer scientific questions either posed by the students themselves or by the teacher, by the
handling of authentic data, either experimentally collected by themselves or be given them already
collected. Some common inquiry skills include construction and use of models, carrying out experiments,
data collection and organization, handling of variables, data driven conclusion making and communication
about scientific topics. In structured inquiry students are given the research question to-be-answered, as
well as detailed step-by-step guidance of the entire process of inquiry. In guided inquiry student are only
given the research question to-be-answered and the decision-making processes about the research
procedure are set up to them.

Models in science education: Models are important in science education and have various meanings. In
this scenario we refer to educational scientific models, which are selective representations of the natural
world. It is important for the students not to consider the model to be the same with the natural phenomenon
represented.

Project based learning: Project based learning is an instructional model of active learning. It has several
forms, during which students work in groups on the development of projects, often referring to authentic
problems or situations approaching real life conditions. Project based learning includes the phases of
project initiation, project development and project presentation.

Problem solving: The problem-based-learning approach includes students groups practicing higher
thinking skills and making decisions in to analyze a given problem and propose solutions to it. At first, the
problem settings are described to students along with the desirable aim, and some basic limitations. Each
groups analyzes the problem and comes up with as more and as diverse solutions possible (creative
thinking), and then evaluates these ideas (critical thinking) through group discussions, pros and cons
comparisons, assessment according to criteria, pilot tests, tests, or other ways, and come down to a final
proposed solution, as detailed as possible. After testing the proposed solution, or getting feedback on it,
the group might have to repeat the steps of improve the solution.

Competences / Learning Goals
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Knowledge (Core Concepts)

a) Transdisciplinary concepts: Scientific modelling, graphs and mathematics in science, public health
literacy.

b) Specific content concepts: Communicable diseases, epidemic, pandemic, disease transmission route,
SIR (Susceptible, Infected, Recovered) model, asymptomatic carriers, non-pharmaceutical interventions,
infectivity, social distance, quarantine.

Skills

a) General skills: Critical thinking, reflective thinking, problem solving, decision making, collaboration and
communication within small groups, presentation skills.

b) Specific skills: Use of scientific models, scientific data collection, analysis and interpretation, variable
distinction and handling, scientific hypotheses testing and question answering, data-driven conclusion
drawing, discussing on science topics, presentation and interpretation of scientific conclusions, use of
mathematics in scientific contexts, handling of educational simulations.

Attitudes (Affective domain)

a) Attitudes and values: Acknowledgment of the fact that communicable diseases pose a global and
diachronic problem, appreciation of the vital importance of non-pharmaceutical interventions for the
limitation of disease spreading, appreciation of the importance of models in scientific research, shaping of
positive attitude towards science during a health crisis, roughly empathizing with scientists in terms of the
complex nature of their work and the necessary decision-makings, upgrading of the position of science in
student sé personal val ue sy sftdiscussion andaisagreeeénts within then
scientific community.

b) Behaviours: Considering the concepts of disease transmission and non-pharmaceutical reasoning to
daily health-related decision-making, constant application of simple non-pharmaceutical interventions (e.g.
fundamental hygiene rules, face mask use, condom use) for the limitation of communicable disease
spread.

Classroom organization requirements

From the 15t until the 8™ teaching hour students work in groups of two, each group working on a computer.
These groups are occasionally combined to form four-member groups. From the 9™ until the 14™ teaching
hour students form four- or five-member groups which carry out the school projects.

Prerequisite knowledge and skills

Microbial nature of contagion of communicable diseases.

The existence of epidemics and pandemics, e.g. through historical examples, the news or the experience
of living during the COVID-19 pandemic.

Fundamental hygiene rules as non-pharmaceutical interventions for preventing the spread of
communicable diseases.

Ability to interpret mathematical graphs.

Ease in handling digital simulations.

Ease in making digital presentations.

Intermediate, or at least limited, fluency in English in case that DLOs and SERs other than the ones of the
PAFSE repository are used.

School research project

Topics

How could an epidemic outbreak be represented in a quantitative way?

To what degree could a scientific model be efficient in representing precisely and confronting an epidemic?
How do characteristics of a communicable disease, citizen behaviour and social organization features
influence the progress of an epidemic?
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What non-pharmaceutical interventions would you choose to restrict an epidemic outbreak?

|. Research management, design and administration

Application of SIR models to propose and test public health interventions for the effective management of
an epidemic outbreak.

Input of authentic data into SIR models and comparison between real data and model outputs.

Creation of informative material highlighting the importance of non-pharmaceutical interventions for the
promotion of public health.

i Data analysis and reporting

Use of educational SIR simulations for testing how effective various public health interventions would be,
by changing the simulation variables.

Input of authentic data from databases into the SIR models and comparison between model outputs and
the authentic epidemiological data.

Creation of a short informative presentation for the general public, arguing for the importance of non-
pharmaceutical interventions for the promotion of public health.

Preparation of a short, written report reviewing the project conclusions and presentation of the conclusion
and the material produced to the rest of the class.

Ltt. Ta nceg®@rrecanmendations

The rest of the class, maybe teachers and students of the entire school providing the project is presented

at a school event. The parents of the students or even local authorities could also attend the event.

Some of the highest-quality informative material made by the students could be distributed to members of

the local community (e.g., health structures, municipal authorities). Some of the informative material and

the studentsdé proposed acti on prledianprircten orlominelpress)caadnmu n i
if the quality of the study of the model precision, or the overall project in general, is high, it could be
presented in a student conference.

IV. Public debates and recommendations

Presentation of the project outcomes within a school event. If the quality of the project outcomes is high,
they could be communicated through the local media, in health structures, through local governmental,
municipal or educational authorities, or in student conferences.

Teacher guidance notes

Students often underestimate the importance of non-pharmaceutical interventions (e.g. keeping on with
hygiene measures, quarantine, social distancing and the use of face masks) as a way of confronting
communicable disease outbreaks, and, consequently, not applying them to the degree they ought to. This
phenomenon highlights a major deficiency in public health education, thus pointing out a fundamental topic
of public health education.

It is common for students to bear misconceptions concerning the nature and the function of scientific
models, a common one of which is to think of the model as an exact representation of the natural
phenomenon or function represented. Students often fail to make the distinction between the scientific
model and the real world. For confronting such misconceptions, the use of different models of the same
phenomenon is recommended as well as the notion of the limitations of each model.

Students often have difficulties in understanding and interpreting graphs as forms of representations of
natural phenomena.

It is important to practice the ability of student teams to work independently in inquiry-based learning.
Novice students may need a lot of scaffolding, but the scaffolding provided should gradually be decreased
and students should be in charge of more decision making concerning their work. Different students need
a different amount of scaffolding which can be provided by the teacher in the form of meaningful questions.
Inquiry-based learning is crucial for students to practice scientific inquiry skills, apart from gaining content
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knowledge. These skills include proper gathering and analysis of data, formulating and testing scientific
hypotheses, handling of qualitative and quantitative variables, using of scientific models, using
mathematics in scientific contexts, drawing data-driven conclusions, and communicating and presenting
scientific ideas.

Assessment methods

The assessment activities act complementarily to one another and aim at the close monitoring of the
studentsdo | earning procedure. Some activities a
some assess students in a quantitative and some others in a qualitative way, some aim at conceptual
understandings, some at critical thinking skills, some at collaboration and communication skills and some
others at affective domain assessment. They all contribute to having a multi-perspective view for each
student. The teacher can omit or undermine some of the assessment activities if they think so. Some of
the assessment actions happen as the lesson takes place without special activities done or special
assessment material designed (e.g. observat i eand-
answering).

Initial student assessment (through the first activity) concerning the function and the effectiveness of
restrictive measures during an epidemic.

Diagnostic qualitative assessment aiming at conceptual understanding and logical reasoning.

Formative assessment of sheentiteleaamingbequeace.k s heet s dur i

Formative qualitative assessment aiming at conceptual understanding and inquiry skills.

Formative student assessment through question-and-answering techniques and through observation of
student participation, collaboration and individual work.

Formative qualitative assessment aiming at interest, participation and collaboration skills.

Summative descriptive and quantitative assessment of the student projects outcomes and presentations
according to concrete evaluation criteria (assessment rubrics).

Summative qualitative and quantitative assessment aiming at conceptual understanding, higher thinking,
inquiry, reasoning, collaboration and communication skills.

Summative quantitative and qualitative assessment of cognitive learning objectives through a short
guestionnaire with close-ended questions and case studies at the end of the learning process.
Summative quantitative and qualitative assessment aiming at conceptual understanding and logical
reasoning.

Summative quantitative ass e s s me nt o f -eferedbelefs, stitudess ard behaviours through a
guestionnaire with Likert-scale questions at the end of the learning sequence.

Summative quantitative assessment aiming at affective features.

Summative quantitative and qualitative assessment of the learning procedure by the students in terms of
likeability, interest, difficulty, self-fulfilment, collaboration and time management.

Summative quantitative and qualitative assessment aiming at self-reflection.

Reflective and metacognitive discussion with the students on the learning procedure and the final project
presentations.

Summative qualitative assessment aiming at self-reflection.

Teacher professional development actions

Teacher professional development on:

Inquiry-based teaching and learning in accordance with the learning objective areas involved (content
knowledge, inquiry skills, nature of science).

Issues concerning the use of models in science and STEM education.

STEM literacy aspects being promoted through the educational scenario (use of scientific models,
authentic problem solving, inquiry-based learning, attitudes towards science, science within societal
contexts) and the issues of scientific and health numeracy.

Project-based teaching and learning and principles and techniques of collaborative learning

i m at
of s
ng
00 S

Inquiry-based-l ear ni ng contextualization of the scenar.i

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.

93



PAFSE: Partnerships for Science Education
D2.5 Digital educational resources and learning objects and educational scenarios (final versions)

guided inquiry, case study, argumentati on, probl em

Handling of the digital learning objects of the scenario.

Digital Learning Objects (DLOSs)

DLOs created specifically for the needs of the PAFSE project

606Gl obal map of communicabl e diseasesb®b
http://photodentro.pafse.eu/handle/8586/44

Interactive global map depicting the geographical distribution of specific endemic, epidemic and pandemic
diseases during the last twenty years.

6Map and timeline of communicable diseasesd
http://photodentro.pafse.eu/handle/8586/34

Interactive global map and timeline depicting the spatial and temporal evolution of specific recent endemic,
epidemic and pandemic diseases. Students can study the temporal variance of cases per country for
different cases of diseases.

60SI R model of an epidemicbd

http://photodentro.pafse.eu/handle/8586/49

Simple SIR simulation, with emphasis on SIR graphs. Students can modify a restricted number of variables
(e.g. infectiousness, social distancing, healthcare system capacity) and observe how the SIR graph
changes.

6SI R modedtemiméndmon-ple @i maceuti cal interventions©®o
http://photodentro.pafse.eu/handle/8586/35

Complex SIR simulation of an airborne disease. The epidemic depiction is dynamic and variables can be
modified as the epidemic goes on. The SIR graph includes curves for the dead and patients in critical
condition. Apart from the graph there is also a realistic graphical representation of the citizens of a city
during an epidemic. Students can handle features of the disease (e.g. infectivity, disease duration,
incubation period, asymptomatic percentage, mortality), societal features (e.g. healthcare system
capacity), and non-pharmaceutical interventions (e.g. quarantine, remote working, remote schooling, mask
use).

DLOs which have been taken from online resources

0Transmission routes of diseases?®d
https://gizmos.explorelearning.com/index.cfm?method=cResource.dspView&ResourcelD=379
Simulation about transmission routes of communicable diseases. By choosing transmission route and
disease infectivity, students observe the rate of infection of people in a closed room. Digital Learning Object
made by Gizmos.

0SI R model of anpeepiccaméct acnal niomt erventions?o
https://prajwalsouza.github.io/Experiments/Epidemic-Simulation.html

Complex SIR simulation, including the graphical representation of people as moving spots in a box. The
epidemic representation is dynamic and variables can change even during the epidemic. Students can
modify various variables standing for disease features (e.g. infectivity, asymptomatic percentage, disease
duration), societal organisation features (e.g. existence of central location, existence of small communities)
and non-pharmaceutical interventions (e.g. quarantine, social distance, transport limitation, degree of
social distancing). Digital Learning Object made by Prajwal Souza.

Supplementary Educational Resources (SERS)

OHi storical pandemics®6
https://www.visualcapitalist.com/history-of-pandemics-deadliest/

Infographics depicting the harshness of certain historical pandemics. Constructed by Visual Capitalist.
6The SI R grapho
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https://cloud.anylogic.com/model/d465d1f5-f1fc-464f-857a-d5517edc2355?mode=SETTINGS

Dynamic visualization of an SIR graph.

6The meaning of the SI'R modellingéb
https://www.youtube.com/watch?v=gxAaO2rsdis

Educational YouTube video about SIR modelling from science communication channel 3Blue1Brown. The
rationale behind SIR modelling and the function of an SIR model very similar to DLO VI are presented.
6Spread of an airborne diseasebd
https://whdh.com/coronavirus/3d-simulation-shows-how-a-single-cough-can-spread-coronavirus-through-
a-grocery-store/

Video visualizing the transmission of an airborne disease in a closed place, when a person coughs.
OFace masks against the spread of airborne diseases
https://www.youtube.com/watch?v=xEp-Sdgl9AU

Informative YouTube video by Washington Post concerning the transmission of airborne diseases. The air
flow coming out when exhaling or speaking is visualized with the aid of an infrared camera, and the
importance of face masks for stopping the air flow is highlighted in the same way.
6Scientific modellingb

https://www.youtube.com/watch?v=RK9m40OmFAbY

Educational YouTube video about scientific modelling by the science communication channel Tools of
Science. The nature of scientific models, their importance for science and the general procedure of creation
are described through examples.

060Gl obal-l1€¢0O¥&atDabase |0

https://covid19.who.int/table

Interactive COVID-19 database by the World Health Organisation. Students can find epidemiological data,
various indices, vaccination data, and application of precautionary measures for a country and time period
of their choice.

060Gl obal-l1€¢O0¥atDabase |16

https://covid19.csd.auth.gr/

Interactive COVID-19 database by the Aristotle University of Thessaloniki, Greece. Students can find
epidemiological data, relevant social and demographic indices, and application of policy measures for a
country and time period of their choice.

O0#he platform H5P tools for the school projecté
¢ 5P tathé esme platform (https://e-medall.eu/) . By chmescogt ®met 6 student s
6CoerBresentation6é tool to create an interactive anc

short questions, etc, for the health promotion campaign.

Teaching -learning activities
Some educational activities have been framed in dotted frames, like the following one:

These activities could be seen as optional under conditions. Even though they are parts of the educational
scenario, they are not inseparable ones, and they could be omitted if the teacher thinks so, mainly due to

reasons relevant to restricted teaching time, limited student competences, or low student motives. This

can be done according teacherds will and the omissi
ones, e. g. the framed activities of the 2" 5% and 6™ hours can be omitted, thus the framed activities of

the 1%, 3", and 4™ hours be carried hours properly. Some of the framed activities might be used as optional
activities for more Oadvancesd st udentorarltemagiw, ot hat
optional homework for students interested.

1%t teaching hour T St udent s6 concept i ormbarmaceuicad Mierivenionsnaacd
different transmission routes of diseases
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Learning objectives
Knowledge Skills Attitudes and Behaviours
Distinction between
communicable and non-
communicable diseases
Naming disease transmission
routes

Naming  non-pharmaceutical
interventions applicable to each
transmission route

Handling of digital simulations
Data gathering -
Data-driven conclusion making

Teaching phase according to the inquiry & project based instructional model: Engagement i

Externalization of stiuldneinttisabt iiomi toifalr eccoonncsetprtuicotnison/

conceptions

At first, students are engaged with the topic of the learning sequence by the exemplification of some
historical (both old and modern) epidemics and pandemics. At this point infographics from SER | could be
utilized.

During the engagement phase, the distinction between communicable and non-communicable diseases
should also be made clear through explicit examples from both categories, which are already familiar to
students from their daily life. A short brainstorming could be carried out during which students mention
examples of diseases and classify them as communicable and non-communicable. It is stated that the
learning sequence will focus exclusively on the case of communicable diseases.

During the stage of t he ext er nra giverz some examplesfof nen-
pharmaceutical interventions (e.g., quarantine, use of face masks, social distancing, lockdowns, travelling
limitations, use of condoms, disinfections and disinfestations) that have been applied as precautionary
measures in real cases of epidemics and pandemics. Non-pharmaceutical interventions are emphasised
because they can be applied at every case of communicable disease regardless of the biomedical progress
has been made. Students express their ideas on paper about the possible way each intervention works
and their estimation on how effective and realistic it would be. In order to save time, each student can be
assigned just with a few interventions and not with all of them. For example, 2-3 non-pharmaceutical
interventions could be provided per student, maybe different for each student. There could be a numbered
list with non-pharmaceutical interventions and each student could randomly be given 3 nhumbers.

The activity aims t o t hcenceptonsénrtene With thafunctiombehind thesnonu
pharmaceutical interventions (to what extent the biological or medical grounds behind these measures is
known), the estimated efficacy of the interventions (research has shown that students do not consider such
interventions efficient), and the estimated applicability of the interventions (students often do not consider
them applicable). It must be made clear that it is not an evaluation test, nor are their answers be graded,
and that they should sincerely express themselves.

Next, the phase of i nquiry begins aiming at t
conceptions. They use DLO V to study the effect transmission route has to the infection rate through
structured inquiry. After choosing transmission through food or human-to-human transmission they note
the time needed for 50% and 75% of people to get infected. Each try is carried out in three repetitions.
They also study the cases of a disease with low in contrast to a disease with high infectivity. Students are
introduced to experimental inquiry with the aid of a digital simulation and the notions of independent and
dependent variables.

The teacher must make a free subscription to the Gizmos platform and issue class passwords for the
students in order to use the simulation.

Afterwards, the entire class participates in a brainstorming process mentioning different disease
transmission routes, other than the ones covered by DLO V. The teacher adds routes that have not been
expressed (e.g., through air, respiratory droplets, water, animals, human contact, feces, insects, sexual
intercourse, objects of shared use and body fluids). Then, each group is assigned to propose possible non-
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pharmaceutical interventions for the limitation of two transmission routes by brainstorming. The results
from all teams are announced to the rest of the class and their classification in a table reveals that even if
some measures are common for all routes (e.g., quarantine), the transmission route is a decisive factor
determining which interventions are proper for each case (e.g. use of face masks and condoms).

During the group brainstorming, students are urged to find as many non-pharmaceutical interventions they
can.

2" teaching hour i The spread of recent epidemics and pandemics
Learning objectives

Knowledge Skills Attitudes and Behaviours
o : Acknowledgement of the public
Distinction of endemics,
health concern about

epidemics, and pandemics
Exemplification ~ of  recent
epidemics and pandemics
Explanation of the role of | Map reading

travelling in the spread of | Handling of digital simulations
epidemics

Explanation of how possible
ways of the restriction of
epidemics could work

communicable disease, even
for Western countries
Acknowledgement  of the
constant danger of disease (re)-
emergence

Appreciation of the importance
of vaccination

Awareness about geographical
health disparities

Teaching phase according to the inquiry & project based instructional model: Continuation of the inquiry
phase

During this hour students try to answer questions on the temporal and spatial evolution of epidemics and
pandemics. They use an interactive global map (DLO 1) to study the geographical presence of selected
communicable diseases (endemic, epidemic and pandemic) during the last 20 years. Students choose
each disease from a list, and they distinguish epidemics from pandemics according to their geographical
distribution. Moreover, they recognize cases of communicable diseases that have hit Europe and the
6western wo r |, duing ithe past etwenty gelrs and they consequently conclude that
communicable diseases still pose a serious threat for public health in spite of the medical progress has
been done. They also note the unequal geographical distribution of communicable diseases on the globe
and draw conclusions on the areas that are more severely hit by communicable diseases, making
speculations on the possible causes of this situation.

The use of DLO | could be omitted in favor of time economy or simplicity, and the relevant tasks (e.g.
finding diseases that affected studentsodé countr
be answered with DLO II.

Afterwards, students use DLO Il which includes an interactive timeline with the aid of which they can watch
the temporal evolution of selected communicable diseases (endemic, epidemic and pandemic) on the
globe. By studying authentic epidemiological data in a visual and interactive form of representation,
students understand that the same disease can reappear at different times and on distant places, thus
conceptualizing what an epidemic outbreak is. They point out and note cases of disease outbreaks by
using the timeline and the map, and specifically cases of outbreaks with large spatial or temporal distance,
or outbreak of diseases often considered belonging to the past, are emphasized. It is shown that epidemic
outbreaks are not restricted to developing countries but appear in so-called developed ones, as well.
Measles, MERS, Zika disease and Avian Influenza might offer appropriate examples for this activity,
without excluding other diseases, as well.

The following activity focuses on the temporal evolution of diseases, with the aid of DLO Il. Authentic
disease case studies reveal how a disease spreads, evolving gradually to an epidemic or a pandemic.
Students note how quickly a pandemic escalates and formulate hypotheses on possible factors defining
whether a disease is going to cause a pandemic or stay geographically more restricted. They recognize
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the vital role of nowadays travelling and transporting in disease spreading and compare to the role they
had in past ages. They also argue why travelling is strictly restricted during epidemics and pandemics.
COVID-19, and Swine Influenza might offer appropriate examples for this activity, without excluding other
diseases, as well.

Having studied the spread of communicable diseases students focus on ways for the restriction of disease
spread. Through DLO Il they study countries and areas where cases seem to get decreased. They
correlate these cases either to the strict application of non-pharmaceutical interventions or the
administration of mass vaccination programs. Examples of diseases that were dramatically restricted
through vaccination programs introduce students to the notion of communicable disease eradication.
Cases of real disease outbreaks in countries where mass vaccinations already take place are used by
students in order to explain why vaccination is necessary even if the diseases do not pose a visible threat
at the time. Inquiry and case studies activities are heavily based on DLOs | and Il during the entire teaching
hour.

Measles, Rubella, HIV infections, and COVID-19 might offer appropriate examples for this activity, without
excluding other diseases, as well.

The teacher could suggest students elaborate on certain diseases in the DLO Il for each activity (e.g.
COVID-19, Measles, MERS, etc.), that show characteristic examples of the phenomena examined. Then,
students can navigate freely to find other examples in the same and in other diseases of the DLO.

3'd teaching hour 7 An introduction to SIR modelling

Learning objectives

Knowledge Skills Attitudes and Behaviours
Description of an epidemic with
the SIR model.

Explanation of the shape of the
epidemic curve

Explanation of the effect of Gathering and analysis of data
transmissibility and infectivity of ng Y .
Data-driven conclusion making

a disease on an epidemic , -
P to answer research questions
outbreak

Explanation of the effect of Matching model elements to the

Understanding SIR graphs
Hypotheses testing via variable
modifying

sociability during and epidemic | ¢3! World
Handling of digital

outbreak _ _
simulations

Distinction between dependant
and independent variables

Teaching phase according to the inquiry & project based instructional model: Main inquiry

For the following teaching hours (3™ to 8") students use educational SIR simulations to explore through
active learning research questions on the possible correlations between the relevant variables. As the
learning sequence evolves, students are responsible for making more decisions concerning the inquiry
process and they work more and more independently. Every two teaching hours they change the SIR
simulation they work on, gradually moving from the simpler to the more complex and realistic one. The SIR
models they use are DLO llI, VI and IV. At all inquiry processes students are trained in the distinction
between dependent and independent variables and between qualitative and quantitative variables. They
are also assigned to interpret why during each question testing all the other variables, apart from the
independent ones being tested each time, should remain as constant as possible.

Itis suggested to emphasize the differences between independent and dependant, and between qualitative
and quantitative variables during all the inquiry activities (3" to 8" hours), so that students are practiced in
these distinctions.

Students begin by using a rather simple SIR model (DLO lll) in order to get used to this way of representing
an epidemic. With the aid of SER Il and worksheets students are trained to understand and interpret a SIR
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graph and explain what the shape of each SIR curve means. They are given some SIR graphs and they
have to extract numerical data and more general conclusions about the situation of the epidemics
represented, according to the curvesd shapes.
Some SI R graphs for studentsdé practice can be t
Afterwards, students use DLO Il through successive inquiry processes to test how disease transmissibility
and infectiousness affect the evolution of an epidemic outbreak. After estimating the outcome of the testing
and reasoning about their estimations, they change the transmissibility value -keeping infectiousness
constant- and describe the changes of the epidemic situation qualitatively and quantitatively, according to
the graph. The dependent variables that students measure are the epidemic duration, the cumulative
percentage of infected and the maximum percentage of infected cases. They repeat the inquiry steps by
changing infectiousness values and keeping transmissibility constant.

Students go on examining qualitatively and quantitatively the relationship between sociability and the

dependentvariabl es previously referenced. 't is clarifi

social intercourse without precautionary measures depending on the disease transmission route. Students
mention examples of 0s oci aporidéniptegadtionarg interventians depeadmgl
on the transmission route.

The inquiry process with the DLO Ill is suggested to be as detailed as possible, because it is a relatively
simple simulation. For instance, each inquiry procedure could include the statement of the research
guestion, the characterization of the variables as dependant, independent, qualitative, and quantitative,
the expression of the estimations for the results, the gathering of data, the extraction of conclusions, the
explicit answer to the research question, and the matching to authentic life settings. Even if the points are
poorly answered by some groups, the procedure is suggested to be followed T more or less- during all the
inquiry activities during the following hours.

4 teachinghouri Usi ng an SI R model to examine why it i
Learning objectives

Knowledge Skills Attitudes and Behaviours
Appreciation of non-
pharmaceutical  interventions
for the management of an
epidemic

Appreciation of non-
pharmaceutical interventions
for the promotion of Public
Health

Teaching phase according to the inquiry & project based instructional model: Main inquiry

Students continue the inquiry-based learning process by using the DLO Ill. They choose the healthcare
capacity to be appeared on the SIR graph and explain what would happen if the infected curve exceeded
the healthcare capacity limit during the epidemic. They evaluate which of the 3 epidemiological variables
mentioned before is the most critical when handling an epidemic crisis and are assigned to explain where

Argumentation for the need of
keeping a low number of cases | Understanding SIR graphs

during an epidemic Discussion on scientific topics
Evaluation of the severity of an | Handling of digital simulations
epidemic

the public call for oO6flattening the curveb6 refers

cumulative infected percentage and maximum infected percentage) students write down within small
groups what would happen to society if each parameter intensified and how important these consequences
would be.

Which consequence of an epidemic is the most important, depends on the disease and on the specific
case examined. In general, it is the maximum number of infected cases, which needs to remain as low as
possible, in order that the healthcare system is able to take care of the patients. Moreover the duration of
the epidemic is expanded and it is more likely for more effective biomedical services (e.g. vaccines, medical
treatments) to be developed against the disease.

Students, subsequently, modify the disease severity and healthcare system capacity and note down how
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the epidemic impact would be affected.

A discussion with the entire class follows concerning the inquiry that proceeded. They classify DLO IlI

variables into independent and dependent and they explain whether each variable depends on disease

bi ol ogi cal factors, citizensd behaviour and society
can get modified during an epidemic, which cannot change, and which have to have been modified before
the epidemic burst out. Then, the profiles of a
on the previous actiideasti es and studentso6 own
Finally, students form 4-member groups. Each group is assigned a problem of an epidemic due to a
hypothetical disease (the values of transmission routes and biological parameters are given). Each group
has to input the given values to the model and try to modulate the rest of the variables to proper values.
According to their choices, the students propose a viable non-pharmaceutical intervention plan to the rest
of the class. A discussion on the proposed plans follows.

The activity above concerning a hypothetical infectious disease is an introductory activity for the following
activities focusing on decision-making as part of the effective management of an epidemic. The activity
could be omitted for now if necessary, because the learning objectives of the activity are served to a larger
extent during the next activities with the aid of the next digital learning objects.

O0s e

51 teaching hour T Using a more complex SIR model to study how decisive social distancing is
during an epidemic
Learning objectives

importance of social distancing
Distinction of dependent and
independent variables
Distinction of quantitative and
gualitative variables

Match of model elements to the
real world

Discussion on scientific topics
Handling of digital simulations

Knowledge Skills Attitudes and Behaviours
Evaluation of the severity of an Appreciation of the importance
epidemic Hypotheses testing via variable | of non-pharmaceutical
Evaluation of the effectiveness | modifying interventions

of non-pharmaceutical | Gathering and analysis of data | Social distancing during and
interventions Data-driven conclusion-making | epidemic

Argumentation for the | to answer research questions Adoption of experimentation as

a way of studying the natural
world

Respect of research ethics (e.g.
sincere description of research
actions and results)

Teaching phase according to the inquiry & project based instructional model: Application of new knowledge
and skills through inquiry

With the contribution of a more complex SIR simulation (DLO VI) students continue the inquiry process for
the following two teaching hours, by applying and expanding their attained knowledge and skills. DLO VI
allows the modification of much more variables, provides a visual representation of people during an
epidemic, shows the epidemic progress in real time and incorporates a kind of indeterminism as the input
of the same variable values does not lead to unchangeable outcomes. For this reason, whenever the
collection of quantitative data is required, a triple repetition of the test is done, and the mean value is
calculated.

A short guide with the initial values for the simulation parameters to-be-used should be given to students
for the initiation of the inquiry activity, since some parameters values differ from the default ones (e.g.
asymptomatic rate).

In order to get used to the new simulation, the students firstly study the impact of some variables that they
have already tested with the DLO Ill. The variables of the simulation are set to some given initial values
and asymptomatic percentage is set to 0%. Students modify successively the infection radius (similar to
infectiousness of DLO lll) and infection duration parameters and note what they expect to happen. Then,
they observe what happens at the two modes of representation (people and graph). They note down the
variables of epidemic duration, cumulative infected percentage and maximum infected percentage three
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times for each case and extract the means. They also try to discover correlations between the studied
variables.

Furthermore, students change variables being inaccessible in the previously used DLO lll, and variables
representing the application of various non-pharmaceutical interventions in particular. Having as reference
values the ones attained from the absence of all precautionary measures, they test how social distancing
affects the epidemic spread. Low infectious radius is chosen to represent a disease of low infectivity. They
organize the collected data in tables and contrast them with the reference values and with a hypothetical
limit of healthcare system capacity. They note down how much the social distancing value should be, in
order to be a tolerable situation in terms of Public Health.

Afterwards, students select a high infection radius value to represent a highly infectious disease. They
repeat their testing through the SIR model and note down the results. They calculate how much the value
of social distance should be in order to achieve a result compatible with the healthcare system capacity.
They compare their results with the ones of a highly infectious disease and no social distancing, and the
ones with the presence of social distancing with a low infectious disease. Conclusions are drawn on the
effect of infectivity on the degree of precautionary interventions needed to be taken.

As a last phase of inquiry on social distancing, students study the parameter of the degree of application
of social distancing. Students change the percentage of citizens applying social distancing for the cases
of a low infective and a high infective disease and draw conclusions on the importance of applying social
distance interventions during an epidemic. Then, they are given certain percentages of obedience to social
distancing and students have to find exactly how strict the social distancing measures have to be in each
case, again for two different infectivity values. A certain maximum infected percentage representing
maximum healthcare system capacity is given to students to carry out all the necessary tests. A short
di scussion follows on the ingquiry <conclusi on49
pandemic with the participation of the entire class.

The rule of triple repetition of each test is not necessary to be followed at the last activity, in favor of saving
time. If the teacher considers the rule as quite time consuming, it can be fully omitted after the two first
time of application by each student group.

6" teaching hour T Using an SIR model to examine how quarantining, central locations and
interconnected communities affect the progress of an epidemic
Learning objectives

Knowledge

Skills

Attitudes and Behaviours

Evaluation of the severity of an
epidemic

Evaluation of the effectiveness
of non-pharmaceutical
interventions

Argumentation for quarantining
Argumentation for the
avoidance of traveling
Distinction of independent and
dependent variables

Distinction of qualitative and
guantitative variables

Design of research approaches
to answer to research questions
Hypotheses testing via
parameter modifying

Data gathering and analysis
Data driven conclusion making
to answer research questions
Match of model elements to the
real world

Discussion on scientific topics
Critical thinking and decision-
making

Handling of digital simulations

Appreciation of non-
pharmaceutical interventions
for the management of an
epidemic

Enforcement of quarantine
Avoidance of traveling during
epidemics

Adoption of experimentation as
a way of studying the natural
world

Respect of research ethics (e.g.
sincere description of research
actions and results)

Teaching phase according to the inquiry & project based instructional model: Application of new knowledge
and skills through inquiry

After having studied the effect of social distancing, students study the effect of quarantine. At this point
they are assigned with much more decision-making and initiative-taking concerning the design and
application of inquiry, in a way which inquiry-based learning moves from structured inquiry to guided
inquiry. Students are from now on responsible for proper variable handling, data gathering and analysis,
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the selection of appropriate reference values, proper comparison making and conclusions deduction. In
order to save time, students do not have to repeat each test in triple any more, but one repetition is
considered sufficient, instead.

The first inquiry question that students are assigned to answer with the aid of the simulation is how effective
guarantine would be in comparison to complete absence of measures. They are hinted to distinguish two
cases: a disease with low infectivity and a disease with a high one. Next, they are assigned how
asymptomatic patients influence the quarantine effect. Students are told to compare the effectiveness of
social distancing alone, of quarantine alone and of quarantine together with social distancing. A discussion
about the results and the comparisons between measures is conducted in the class regarding the benefits,
the difficulties and the consequences each measure has in social life.

During the following inquiry stage, students choose the central location mode of the simulation, and
observe how the simulation outcomes change. They give examples of cases of central location in a society
and argue on which of them they regard as unavoidable during an epidemic and suggest ways of avoiding
crowding. By using DLO VI students test how lowering the frequency of visits to the central location,
guarantining and social distancing could help with the management of the epidemic. The test aims at the
general overview of the epidemic and does not have to be as exhaustive as the previous tests. It is
discussed which SIR version (with or without central location) is closer to real life during an epidemic and
which version is, consequently, further from reality.

Finally, students opt for the simulation mode of multiple communities (e.g. multiple cities) and observe how
different interrelated epidemic outbreaks happen in different communities. They test whether limiting inter-
community travelling can guarantee the existence of communities completely free of the disease. They
make different tests for a low infectivity and a high infectivity disease. Then, the importance of travelling
and transporting in the spread of an epidemic is discussed in class.

During this hour students have to work much more independently, receive much less guidance, and make
several decisions on their own in order to study the three research questions. This study is expected to
need more time to be carried out for the majority of student groups. The aim is not to follow certain
predetermined research steps, like in the previous hours, but to practice some basic skills of methodology,
and research design to study research questions. This is a quite demanding activity for the majority of
student groups of this age, and the groups are expected to proceed the assigned inquires with different
paces. It is suggested to have each group proceed independently and complete the activities they catch
up with. The deeper aim of the procedure if to have each group completed, or nearly completed, at least
one research question, given the necessary assistance (scaffolding), feedback, or guidance questions by
the teacher.

7" teaching hour 7 Using an SIR model to examine parameters affecting the spread of an airborne
epidemic
Learning objectives

Knowledge Skills Attitudes and Behaviours
Evaluation of the severity of an | Design of research approaches | Appreciation of non-
epidemic to answer to research questions | pharmaceutical  interventions
Evaluation of the effectiveness | Hypotheses testing via | for the management of an
of non-pharmaceutical | parameter modifying epidemic

interventions Data gathering and analysis Enforcement of non-
Description of the transmission | Data driven conclusion making | pharmaceutical  interventions

mechanism of an airborne | to answer research questions during an epidemic

disease

Argumentation for the use of
medical masks

Distinction of independent and
dependent variables

Distinction of qualitative and

Match of model elements to the
real world

Discussion on scientific topics
Critical thinking and decision-
making

Handling of digital simulations

Use of medical masks
Adoption of experimentation as
a way of studying the natural
world

Respect of research ethics (e.g.
sincere description of research

This project has received funding from the European U n i oHoiizen 2020 research and innovation programme under grant
agreement No 101006468.

102



PAFSE: Partnerships for Science Education
D2.5 Digital educational resources and learning objects and educational scenarios (final versions)

| quantitative variables | | actions and results) |

Teaching phase according to the inquiry & project based instructional model: Application of new knowledge

and skills through inquiry

During the following inquiry phase, students continue the inquiry processes working more independently

and being responsible for much more decision making. They make use of the last SIR model they are

going to handle, which is DLO IV.

In order to get the students familiarized with the new simulation environment, the simplest initial conditions

of the simulation are selected. No precautionary intervention is chosen, the values of asymptomatic,
hospitalization and mortality are set to zero, and infectivity, illness duration and incubation period are set

to low values. Students observe how the pandemic evolves through the graph and the graphical
representation and it i s highl i gh talestlifestylathaniothdaothere ns 6
two SIR simulations. Students locate different locations in the simulation within which citizens move
(houses, workplaces, schools, parks and hospital).

The exploration of the virtual environment of the simulation could be done through direct instruction with
the aid of a projector machine.

Afterwards, students study the degree to which four non-pharmaceutical interventions (remote work,
remote schooling, quarantining, using of face masks) could limit the epidemic outcome given the initial
conditions mentioned before. The effectiveness of the interventions is compared to one another, and
students try to interpret the differences. It is made clear that this specific SIR model simulates airborne
diseases particularly, which are transmitted through the air or through respiratory droplets. To promote the
comprehension and meaningful learning concerning the airborne diseases, the visualization SER IV could
be utilized. SER IV shows how easily an airborne disease may spread, which cannot be easily understood
without some kind of visualization. Students observe that the use of face masks can dramatically drop the
spread of the disease. At this point SER V could be shown, which reveals how a mask can disrupt the flow
of exhalation and respiratory droplets, with the aid of an infrared camera. SERs IV and V could be
projected with a projector machine and the reason of the high effectiveness of the use of medical masks
could be explained in the grounds of these SERs. Students are expected reach themselves to this
conclusion.

Then, students choose hospitalization and mortality percentages in the simulation to appear and turn the
relevant choices on the graph on. They expl ain
the visual representation of hospitalization in the hospital building. They repeat the test of the effectiveness
of the four non-pharmaceutical interventions and compare the number of deaths in each case.

The comparisons do not have to be as detailed as the previous ones.

Students are assigned to study how asymptomatic percentage, infectivity, incubation period and disease
duration affect the effectiveness of each one of the non-pharmaceutical interventions. Students are
completely responsible for the test designs, and variable handling. They assess the effectiveness of each
intervention in each case, they carry out comparisons, correlate variables, extract and interpret the results.
This process might need to be continued to the following hour for some student groups.

The activity, which is a series of numerous alternative options for activities, is might be optional and aiming
only to 6advancedd groups, that have completed t
groups.

what

he r

8t teaching hour i Using an SIR model to take policy decisions for a hypothetical epidemic
Learning objectives

Knowledge

Skills

Attitudes and Behaviours

Evaluation of the severity of an
epidemic

Evaluation of the policy
measures  concerning  the
management of an epidemic

Design of research approaches
to answer to research questions
Data driven conclusion making
to answer research questions

Match of model elements to the

Appreciation of the difficulty of
taking policy decisions
Appreciation of the
models in science

Acknowledgement  of

role of

the
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Comparison of scientific models | real world existence of alternative
representing the same natural | Discussion on scientific topics | research approaches in science
phenomenon Critical thinking and decision- | Acknowledgement  of the
Explanation of the effectiveness | making element of intrinsic uncertainty
of scientific models Problem solving in authentic | in science

settings

Teaching phase according to the inquiry & project based instructional model: Application of new knowledge
and skills through inquiry

After each group has finished the tasks assigned to them, they can freely carry out investigation with
simultaneous changes on more than one variable based on research questions they have posed
themselves. This activity is optional and targets only for the groups that have finished their tasks earlier
than the others.

The activity, which comprises of a series of numerous alternative options for activities, is might be optional
and aiming only to 0§a denpletedahe previpusly asgigned tasks emrlier thaa the
other student groups. It would be desirable each group to have completed at least one inquiry
independently, and most groups to have completed at least two.

Students discuss in class about the inquiries they have made. Each research question is discussed
successively. For each research question, each group shortly presents the test design they applied, the
results they found and the conclusions they drew. The methodological options, the results and the
interpretations of each group are discussed. Differences among groups and alternate approaches or
interpretations are emphasized. In this way, it is attempted to approach the complex nature of scientific
study, which does not necessarily fall into unique or absolute research administrations.

The discussion might focus on 2-4 indicative questions, on which most student groups answered.

Next, each group is assigned with a problem which they have to cope with. Each group chooses variable
values of an authentic communicable disease in the simulation (infectivity, mortality, incubation period etc.)
and they have to design a viable series of non-pharmaceutical interventions in order to minimize the harsh
effects of the epidemic. They have to reason on every decision they take, and they are urged to opt for a
realistic solution avoiding extreme ones. On the contrary, they have to simulate a real epidemic
management by the state, for example the enforcement of looser measures as the first cases appear, or
the avoidance of adopting unnecessary measures, in order to promote the functionality of society. They
have, also, to evaluate which precautionary measures will be lifted first and which last. Students are made
clear that this is the first problem of such a case they cope with and that they will administrate a similar
problem afterwards, much more extensively. Each group shortly presents their plan to class and hands it
to the teacher, who returns it to them with comments for further improvement.

The activity is optional and it is an introduction to the research project, in fact. It could be omitted, at the
moment, since it is done to a greater extent in the following activities. The time could be afforded for the
more detailed study of the student inquiries and their different methodologies and approaches.

As an ultimate part of the application of knowledge and skills through inquiry with SIR models, students
are introduced to the notion of scientific modelling. They note down the similarities and dissimilarities the
three SIR models they used have with the real world, as well as the advantages and disadvantages each
model has when compared to one another. They explain in what ways an SIR model could be useful for
scientists, and if an SIR model totally same to the real world could exist, or even if it would have any
meaning at all. The topic is discussed in the class and students mention examples of models used in
natural sciences. Moreover, it is discussed whether mathematical models are flawless and if a flawless
model would ever be possible. Students express themselves whether the integral uncertainty of a model
cancels its predictive or even its scientific value. The video SER VI is presented and commented in a final
conceptualization of the nature, the function and the usefulness of a scientific model.

The comparison of the three SIR models with one another, and with the real world are quite important for
the distinction between the concepts of mo d e |
conceptualizations.
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oth teaching hour 1 Trying to use SIR models in order to make viable policy decisions in order to
cope with a case of an epidemic (School project)
Learning objectives

Knowledge Skills Attitudes and Behaviours
Exemplification of policy rl—rlﬁé%c:geses testing by using
measures for the management
. . Match of model elements to the
of an epidemic real world Acknowledgment of the

Explanation of the function of
policy measures for the
management of an epidemic
Evaluation of the effectiveness
of policy measures for the
management of an epidemic

complex nature of taking policy
decisions

Acknowledgement  of  the
complex nature of a real society

Critical thinking, argumentation
and decision-making

Reflection on decision-making
Communication and
collaboration

Discussion on scientific topics

Teaching phase according to the inquiry & project based instructional model: Project initiation 7 project
development

The 9" teaching hour aims at the initiation of the school project by the students. In order to make
connections to the previous instructional phase, students comment in small groups, and later in the entire
class, on news from the recent COVID-19 pandemic which refer to behaviours that burden public health
(e.g. avoidance of spatial distancing and mask use, transportations among places, overcrowding in central
locations, avoidance of quarantining). Students argue on the reasons why this kind of behaviours put a
burden on public health, by using what they have already learnt.

The main activity of the 9" hour follows, which is the first part of the three-part school research project,
which is a problem-based-learning activity. Four- or five-member groups are formed and each one gets a
card with the biological and epidemiological features of the recent COVID-19 pandemic for a certain area
in a certain period of time. Students enter the relevant data into the three SIR simulations they have used
(DLOs I, IV, VI) in the way they judge to be closer to reality. They are also given an upper limit of the
healthcare system capacity. Each group uses the three simulations complementarily, in a way that the pros
of each simulation outweigh the cons of another. Students act as scientists and policy makers during an
epidemic crisis, the COVID-19 in particular. They are assigned to use the simulations in order to test the
outcome of the epidemic under various conditions and choose through this way a series of non-
pharmaceutical interventions in the form of precautionary measures protecting public health. They have to
minimize the harmful consequences of the epidemic, as well as to balance between the enforcement of
strict measures and a proper function of the society. It is made clear, that the suggested plan must be
functional and viable under real circumstances. Students are urged to use the SIR models, but not to get
stuck on them. The ultimate target of their plan is a real society, not a model. So, they ought to think of
other interventions not included in the models, modify and specify the interventions of the simulations, and,
also, take into consideration the special features and the inhomogeneous nature of a real society. The

teacher monitors studentsd work and often scaffol
questions, dependingoneach groupds choices. The project devel

continued for the following two hours. Hints, feedback, or guiding questions should be provided to students
when they feel blocked or run out of ideas, specifically adapted to each student group.

10t teaching hour - Examining how close SIR models are to real epidemic cases (School project)
Learning objectives

Knowledge Skills Attitudes and Behaviours
Explanation of the differences | Navigation in databases Adoption of experimentation as
of scientific models from the | Match of model elements to the | a way of studying hypotheses
real world real world Respect of scientific ethics (e.g.
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Design of research approaches | sincere description of research
Data-driven conclusion-making | actions and results)

Critical thinking and decision-
making

Communication and
cooperation

Discussion on scientific topics

Teaching phase according to the inquiry & project based instructional model: Project development

At the beginning of the 10" hour each group presents briefly a draft of their plan to the rest of the class.
This presentation and the following discussion aim at the exchange of ideas among students and the
overcoming of difficulties that some groups might face.

Then, the first part of the project (design of a plan for the administration of an epidemic crisis) which started
during the previous hour is continued by some members of the group. Students navigate in databases
SERs VIl and VIII, where they can find authentic examples of precautionary measures during the COVID-
19 pandemic taken by various governments around the globe, as well as how extensive the application of
each measure was. The group members, who continue working on this task, improve their suggested plan
based on the previous discussion in the class, the navigation of the databases and further testing with the
models.

The rest of each group leaves the first part of the project and take responsibility for carrying out the second
one, which is a guided inquiry activity. It is concerned with the test of the compatibility of the three SIR
models studied (DLOs lll, IV and VI) with the real evolution of the COVID-19 pandemic. Students extract
the COVID-19 epidemiological data for a certain moment and from a certain area (e.g., the country or
province they live in) from databases SERs VII and VIII. The only necessary requirement is the chosen
period to be before the application of vaccinations against COVID-19 in the area, because this
pharmaceutical intervention changed dramatically the pandemic outcome in a way that cannot be
represented by the simulation used. Students can find information in SERs VII and VIII about the main
precautionary measures that were imposed to the area of study during the period of study. They have to
find the appropriate way to input the authentic data to each one of the three models by making the
necessary reductions, drawing parallels between real world features and simulation parameters and
making appropriate mathematical manipulations. They are assigned to compare the model outcomes to
one another, as well as to the authentic data as shown in the databases SERs VII and VIII. The
interpretation of the differences by each group is of high importance for this activity.

The second part of the research project, which is the precision test of the SIR models in comparison with
the authentic epidemic data, is clearly of greater difficulty. If the teacher considers it would be more
appropriate, they could offer the student groups the choice to work alternatively on the first or the second
project parts, according to their personal preferences. This means a reorganization of the project activities
and time management.

11" teaching houri Dr awi ng concl usions based on
Learning objectives

Knowledge

Skills

Navigation in databases

Match of model elements to the
real world

Attitudes and Behaviours

Adoption of experimentation as

student so

Explanation of the differences
of scientific models from the

Design of research approaches
Data-driven conclusion-making
Critical thinking and decision-

a way of studying hypotheses
Respect of scientific ethics (e.qg.

real world sincere description of research

making actions and results)

Communication and
cooperation
Discussion on scientific topics
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Teaching phase according to the inquiry & project based instructional model: Project development

During the eleventh teaching hour students continue and finish the progress of the two parts of the project
started. At the beginning of the hour students from 2-3 groups having the same responsibility (either the
task of epidemic administration or the precision testing of the models) form bigger groups in order to
exchange ideas concerning possible difficulties they have found, the approaches they have followed and
the first results they have come to. After this short exchange of ideas, the initial groups are formed again.
The activity is suggested providing that the school class climate among student is suitable for the proper
cooperation and mutual help among students about the lesson.
The students responsible for designing the administration plan of an epidemic complete their
experimentation with the models and the selecetion of precautionary measures. Now, they have to write a
report on the conclusions of their study, which represents their group. They compile a text or a diagram
which refers in detail to the proposed measures, alternative measures, probable difficulties in the
application of the measures, and mainly to the rationale behind each choice.

The students responsible for the project part regarding the precision of the SIR models complete their
study, too, and they are assigned to fill in some worksheets which serve as the final reports of their study.
They note down in detail the way they worked, including the handlings and conventions they used during

the data input,

t he model so

out comes,

the resul

their findings, where they are urged to incorporate as many parameters and ideas as they can think of.

12t teaching hour i Designing an informative campaign concerning the importance of non-
pharmaceutical interventions for the promotion of public health (School project)

Learning objectives

implementation of non-
pharmaceutical interventions

Knowledge Skills Attitudes and Behaviours
Explanation of way that non- Critical , thinking and
. : : argumentation
pharmaceutical  interventions o
Communication and .
work cooperation Implementation of non-
Argumentation for the P pharmaceutical interventions

Discussion on scientific topics
Presentation of scientific issues
to the general public

Teaching phase according to the inquiry & project based instructional model: Project development

During the twelfth teaching hour students are assigned to carry out the third part of the school project.
Each group is responsible for making a short informative campaign for the general public concerning
behaviours which promote public health during an epidemic. Each group is given four actions taken at
random from a list with non-pharmaceutical interventions (e.g., travel restrictions, quarantining, use of
masks, disinfections, use of insectivores against mosquitoes). Each group is tasked to make a short digital
presentation with four slides (SER IX), one for each intervention, by using the appropriate software.
Presentation must be concise, without scientific flaws, aesthetically pleasuring and comprehensive for the
general public, explaining the scientific reasons for applying each measure, in simple words. Students
recall and apply the knowledge they gained through the learning sequence and are urged to utilize all the
DLOs and SERs they have used. For instance, they can use disease examples from DLOs | and II,
visualizations and images, graphs and numerical data from the SIR models, always accompanied by the

necessary explanations.

13t"-14'™ teaching hour i Presentation of the project outcomes (School project)

Learning objectives

Knowledge

Skills

Attitudes and Behaviours

Provision of feedback and
active listening

Communication and

Development of positive
attitude towards feedback
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presentation skills
Reflection on the learning
procedure

Teaching phase according to the inquiry & project based instructional model: Project presentation i Final
assessment 1 Self-reflective phase

Each group has completed the three project outcomes at this point (plan for epidemic administration, report
on the model sd precision and informative campaign).
the entire class.

Each group successively presents their work and findings. Three presentation rounds are made, one for
every part of the project. All the students of each group must take part in the presentation. Each
presentation ought to be short (about 5 to 10 minutes) and a discussion among groups follows after each
presentation round. Active listening, constructive criticism, interaction and respect among students are
promoted during the discussion.

After all the presentations have finished a more general discussion takes place in class concerning the

subject, the | earning sssigns and difecultiesd. This discdssiod i apprepdiatei mp r e
for guestion answering, conceptual clarifications
interests.

Students are given a short questionnaire with a few close-ended questions (about 20) and two short case
studies aiming at individual studentés assessment o

The presentations and the project outcomes (two reports and one presentation) are assessed by the
teacher according to criteria shared for all groups via an assessment rubric designed specifically for each
outcome.

Short version of the scenario (10 teaching hours)

The initial (expanded) version of the educational scenario lasts for 14 teaching hours. Difficulties that may
arise due to its long duration (e.g. alignment with the Curriculum, availability of rooms, or resources). For
that reason a shorter version of the scenario of 10 teaching hours is provided, which can be opted for if
the teacher thinks so. The suggested madifications to the structure of the scenario are the following ones:

Expanded

version of the | Short version of the Modifications
scenario (14 | scenario (10 hours)

hours)

15-2" hours 15-2" hours Remaining the same.

Some activities from the initial two-hour session are
chosen and carried out. The chosen activities are
the familiarization with the SIR graph, a consise
3'-4™" hours 3" hour (fusion) study of transmissibility (not infectiousness) and
sociability, and the importance of healthcare system
capacity. The aims of the other activities can be
covered by the rest of the scenario.

5"-8" hours 41-7" hours Remaining the same.

Each student group is responsible only for one task
(management plan of an epidemic, study of the
model precision, or the development of informative
presentation), which groups have chosen on their
owned, or assigned by the teacher according to their
judgment, Two hours considered sufficient time for
the necessary activities and the development of the

gth-gth hours

9™"-12" hours o
(reorganization)
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final deliverable for each group, since every group
is responsible only for one task, now. The minimum
number of presentation slides for the task of the
informative campaign might be increased in order to
fit the two-hour session, according to the teacher 6
judgment.

The project presentations are fused into a single
teaching hour, because of the decrease of
deliverables per group of students. The
presentation time for each group is also modified.
The final feedback about the lesson is done
anonymously and in written, to save time.

13™-14" hours 10" hour (fusion)

Supplementary learning activities

I. Discussion with experts

Some discussions with experts could take place as optional educational activities, which act
complementary to the educational activities previously described. They can have the form of a short
presentation, a free discussion, an interview or a combination of those and they could take place in the
physical presence of the expert or via teleconference. The expert might be a person whose scientific
specialization or whose profession closely relates to issues that having been discussed in the classroom
during the | earning sequence. The studentsdé d
educational value which is summarized with the following points:

The experts have an advanced scientific or professional expertise, so they have deeper content knowledge
and are more suitable to give students a deeper understanding of the scientific contents and answer
st ude n tneed quastonsa

Students can see how the content of the learning sequence can be reflected to real world professional
specializations. In this way they connect what they learn to authentic contexts and can learn further
information about the real work of STEM professionals.

Students have the opportunity to discuss with STEM professionals, which would otherwise be probably
inaccessible to them. They can learn about the real work of scientists and about the real way new scientific
knowledge is produced (Nature of Scientific Inquiry).

Experts can act as role models for some students and trigger them to follow STEM related careers in the
future.

Experts can give students some more specific
concerning their research project.

It is suggested to have the discussions done after the general activities have been completed and before
or at the beginning of the school project (more specifically around the 8" or the 9™ teaching hour). In this
way students will have a good background in order to discuss and meaningfully understand the topics
discussed with the experts and can ask them questions that will help them in decision-making concerning
the conduct of the school project. Of course, if the teacher thinks that the discussions are better to take
place at a different time they, are free to do so.

Some scientific and professional specializations that could be cases of experts are listed below with some
indicative topics for discussion:

Doctors or medical professionals specialized in communicable diseases i They could discuss with
students about recent cases of communicable diseases, transmission routes and the importance of non-
pharmaceutical interventions.

Epidemiologists T They could discuss with students about evolution and features of an epidemic or
pandemic, the modelling of an epidemic, the epi
Health data scientists or models creators T They could discuss with students about the importance of
mathematics and model in medical science, the process of making a model, the function, the precision and
the limitations of a scientific model and how models help science advance.
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Members of public health institutions - They could discuss with students about the importance of non-
pharmaceutical interventions for the prevention of spread of communicable diseases, different types of
non-pharmaceutical interventions and the importance of everyday habits for infectious disease prevention.
Health communicators, specialists in health outreach 7 They could discuss with students about health
communication during COVID-19 and about the features that an effective health communication campaign
should have.

Academics or university professors with relevant expertise.

Members of the PAFSE consortium with relevant expertise.

II. Educational visits

Some educational visits could take place within the context of this learning sequence. In this way the
school 6s educational activities will be complemente
with visits to authentic places where research or work on relevant topics is being done. It would be
preferable to make these visits after the students have examined the relevant issues in the learning
sequence so that they will be able to meaningfully conceptualize what they examine during the educational
visit. A short discussion before and after the educational visit is also necessary in order to determine and
summarise the context of the visit and link it to the learning sequence.

Some suggested places for educational visits are listed below:

Medical museum i During this visit, students could probably come across items concerning historical
cases of infectious disease outbreaks, epidemics and pandemics and how the different non-
pharmaceutical interventions were adopted as medical knowledge has expanded over the ages.
Research laboratory concerning medical data analysis or medical modelling 7 During this visit, students
could see the actual work of medical data scientists and model developers, discuss about their work and
see the convergence and collaboration of scientists from different fields (mathematics, medical science,
biology, computer science etc).

Institution of public health promotion or policy making i During this visit, students could get informed about
the importance of non-pharmaceutical interventions for the promotion of public health, about the processes
that hide behind policy decision making and see informative material from past cases of infectious disease
outbreaks, epidemics and pandemics.

Institution for health awareness, promotion or education i During this visit, students could take part in
educational activities concerning infectious disease transmission routes, disease prevention, non-
pharmaceutical interventions and maintenance of hygiene rules.
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Assessment Questionnaire: Knowledge, Skills, Beliefs, Attitudes and Behaviors

Scenario topic: AiThe mathematical representation of an epidemic: the case of SIR (Susceptible,
Infectious, or Recovered) modelingo

I. Knowledge

Question 1.1: Which of the iS  non-
communicable?

| ) Alzheimer disease

@ Influenza

C) AIDS

following diseases

1. Distinguishes communicable
from non-communicable
diseases
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2. Distinguishes among
endemic, epidemic and
pandemic diseases

Question 2.1: COVID-19 has been characterized as a pandemic
because &

| ) alot of cases have been found in many distant countries

d) the disease is highly infectious and causes several deaths

C) the disease is a quite new one

Question 2.2: A disease which exists in an area and has a small
number of cases each year us characterized as ...

| ) endemic

d) epidemic

C) pandemic

Question 2.3: In 2012 a lot of measles cases were found in Greece
in contrast to previous decades years during which number of cases
was | ow. We can say that ¢é

] ) measles is endemic in Greece and it had an epidemic in 2012

d) measles had a pandemic in Greece in 2012

C) measles had an epidemic in 2012 in Greece and then it became
an endemic disease

Question 2.4: If COVID-19 transforms from a pandemic into an
endemic disease, this means t ha
] ) there will be COVID-19 cases worldwide but their number is going
to be small in general

d) COVID-19 cases are going to appear rarely and only in a few
countries

C) despite COVID-19 cases are going to be a lot, deaths are only
going to be few

3. Explains different
transmission routes of diseases

Question 3.1: Communicable diseases are transferred from one
person to another because &

| ) pathogens are transferred from one person to another

d) toxic substances are transferred from one person to another

C) a healthy person gets close to an infected one

Question 3.2: A disease can be transmitted between two closely
di stanced people i f the disease
| ) respiratory droplets

d) contact with infected objects

C) insects

Question 3.3: Which of the following does NOT describe a disease
transmission route?

J ) Through solar radiation

B) Through blood transfusion

C) Through insects

4. Exemplifies non-
pharmaceutical interventions
appropriate for each disease
transmission route

Question 4.1: Which of the following measures describes a non-
pharmaceutical intervention against a communicable disease?

| ) Use of medical gloves

d) Antibiotic prescription

C) Mass vaccination of the population

Question 4.2: Which of the following daily habits is NOT a non-
pharmaceutical intervention against the spread of diseases?

| ) a balanced diet

B) The use of condoms during sexual intercourse

C) Coughing into an one-use napkins
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5. Explains the ways non-
pharmaceutical medical
interventions work

Question 5.1: A non pharmaceutical intervention does NOT hinder
the spread of a disease by &

| ) curing infected people

d) preventing a healthy person to catch the disease

C) killing pathogen microorganisms

Question 5.2: Which of the following interventions would be
inappropriate against a disease transmitted through respiratory
droplets?

] ) Mass killings of insects

d The use of medical face masks

C) Spatial distancing among people

Question 5.3: Which of the following intervention is suitable against
every type of infectious disease?

A) Quarantining of the infected

d) Spatial distancing

C) Disinfection of objects of communal use

Question 5.4: What is the main advantage non-pharmaceutical
medical interventions have compared to pharmaceutical
interventions?

| ) They can be applied in diseases even if no treatment is known
@) They are more economical than a lot of expensive pharmaceutical
interventions

C) They usually are more effective

Question 5.5: Non-pharmaceutical interventions during an epidemic
must be held &

| ) by everyone in order to slow down the transmission rate of the
disease

d only by people in danger of severe disease in order to minimize
eaths

C) only by people in danger of severe disease and their close
contacts in order to minimize deaths

6. Explains the importance of
the epidemic curve and ways of
handling it

Question6.1: When referring to theob6e
| ) the change of the number of cases over time

B) the change of the number of deaths over time

C) the change of the number of healthy people over time

Question 6.2: The number of disease cases during an epidemic is

crucial to remain | ow ¢é
] ) so as the healthcare system is able to efficiently handle the
patients

d) so as to end the epidemic as soon as possible

C) so as to restrict the overall percentage of the population been
infected

Question 6.3: The strict application of non-pharmaceutical medical
interventions during an epi demi
| ) the decrease of cases

d the earlier end of the epidemic

C) the increase of the healthcare system capacity limit

Question 6.4: A high percentage of asymptomatic carriers of a
di sease ¢&

| ) makes the restriction of the disease spread more difficult

d) makes the restriction of the disease spread easier
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C) does not influence the efforts of the restriction of the disease

7. Recognises the nature of a
scientific model

1. Interprets graphic and
numerical SIR data

Skills

Question7.1: A scientific model is &
| ) a selective representation of a natural phenomenon which can
contribute to original scientific research

d) a selective representation of a natural phenomenon having solely
educational value

C) a close replication of a natural phenomenon which might have
scientific ore educational value

100

Pupulations
3

=T | ]
;7'&@

© 1 2 3 4 5 © 7 B 9 10 11 12 I3 14 15 10 17

LS

Question

1.1: The graph shows the evolution of an epidemic. The letters A
and B stand for é

| ) the numbers of infectious and susceptible people respectively

d) the numbers of susceptible and recovered people respectively
C) the numbers of infectious and recovered people respectively
Question 1.2: What is the shape of an epidemic curve of infectious
people in an SIR graph during an epidemic?

] ) At first increases and then decreases

d) It steadily increases

C) It steadily decreases

2. Uses SIR models to
interprets the evolution of an
epidemic

Question 2.1:

N

GIFAAA Nt v YNV MENITHARRARINANN 2N

These two graphs depict the evolution of two epidemics in the same
city. I n the upper case ¢&
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| ) the healthcare system might have had more difficulties in dealing
with the epidemic

d) the epidemic would have lasted last longer

C) it is likely to have been enforced stricter measures for the
restriction of the disease spread

Question 3.1: In which of the following cases it is necessary to have
more extensive or stricter precautionary interventions enforced for
the restriction of the spread of the epidemic?

] ) In a disease having high infectivity, long duration and high
percentage of asymptomatic carriers

d In a disease having high infectivity, long duration and low
percentage of asymptomatic carriers

C) In a disease having low infectivity, short duration and low
percentage of asymptomatic carriers

Question 3.2: Which of the following is preferable in the case of a
highly infectious and severe disease in a city with low number of
hospital units?

| ) Keeping the number of cases as low as possible

d) Ending the epidemic as soon as possible

C) Enforcing a small number of non-pharmaceutical interventions

3. Uses SIR models to make
decisions concerning the
handling of an epidemic

Question 3.3: If the epidemic curve starts suddenly increasing it is
preferable to é

| ) Strengthen the precautionary measures before the epidemic
curve comes to its maximum

d) Strengthen the precautionary measures after the epidemic curve
comes to its maximum

C) Minimize the precautionary measures applied

Question 4.1: | want to know to what extent the use of medical
masks affects the number of seasonal flu cases during an epidemic
in a city. Which of the following comparisons would be more suitable
to make?

] ) To compare the cases in a city after the application of wearing
masks with the cases of another city of the same country and similar
population in which the measure of masks was not imposed

B) To compare the cases of flu after the application of wearing masks
in a city with the flu with the number of cases in the city before the
application of the measure

4. Designs research plans to C) To compare the flu cases after the use of medical masks in the
test hypotheses city with the influenza cases that appeared in the same city during
the HIN1 pandemic, when wearing masks was not mandatory

Question 4.2: In order to test the effectivity of vaccination against
CovID-19 it would be preferable t
A) data from unvaccinated and vaccinated populations which are as
similar to one another as possible (e.g., in terms of gender, age,
health condition)

B) data from unvaccinated and vaccinated populations for which |
can obtain a big load of data, even if the populations are quite
dissimilar
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C) data from unvaccinated and vaccinated populations for other
diseases (e.g., measles, influenza, polio) because they are more
easily available and have been studied to much greater extent

5. Gathers and processes
mathematical data

Question 5.1: | am able to gather and organize numerical data (e.g.,
put them in appropriate tables) with ease.
1) | strongly disagree é 5) | s

Question 5.2: If | am given organized numerical data regarding a
research question (e.g., how many were infected when an
intervention was applied and when it was not), | am able come to a
conclusion quite surely.

1) | strongly disagree é 5) | s

6. Interprets graphs (self-
referred)

Question 6.1: | am able to understand what an SIR graph depicts.
1) With great difficulty é 5) V

Question 6.2.: | am able to understand if an epidemic gets better or
worse by looking at an SIR graph.
1) With great diffiwnendey é 5)

7. Designs a plan for restricting
the spread of a communicable
disease

Question 7.1: | am able to come up with possible non-
pharmaceutical interventions which could be applied in the context
of an epidemic, regardless how realistic they are.

1)I strongly disagree é 5) | st

Question 7.2: | am able to evaluate the applicability of various
proposed non-pharmaceutical interventions for the handling of an
epidemic and explain which of them would be applied more difficultly
and why.

55| strongly disagree é 5) | st

Question 7.3: | am able to propose a concise plan of measures for
the administration of an epidemic, which seems to be realistic, but
without defining a lot of details.

1) | strongly disagree é 5) | s

Question 7.4: | am able to propose an extensive plan of measures
for the handling of an epidemic while defining a lot of details and
making specializations and seeming to be quite realistic and
applicable.

1) | strongly disagree é 5) | s

8. Handles digital simulations

1. Recognises the global and
diachronic nature of the issue of
communicable diseases

Beliefs, Attitudes and Behaviours

Question 8.1: | am able to handle digital SIR simulations.
1) With great difficulty é 5) 'V

Question 1.1: Communicable diseases are not a primary health
issue for the Western world.
1) | strongly disagree é 5) 1 s

Question 1.2: Epidemics and pandemics belong mainly in the past
and there is no great concern about them for the future.
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1) | strongly disagree é 5) | s

Question 1.3: International cooperations are necessary for
confronting with the issues of communicable diseases.
1) | strongly disagree é 5) | s

2. Appreciates the value of non-
pharmaceutical interventions for
the administration of
communicable diseases

Question 2.1: The application of precautionary measures against
the spread of a disease is necessary only in urgent cases of health
crises.

)Istrongly disagree €é 5) | strong
Question 2.2: The application of non-pharmaceutical interventions
is able to lead to the prevention of an epidemic outbreak.

1) | strongly disagree é 5) | s
Question 2.3: Small daily habits such as proper handwashing and
object disinfections can have great effect in the prevention of a
disease outbreak.

1) | strongly disagree é 5) | s
Question 2.4: The application of non-pharmaceutical interventions
can contribute even to the total eradication of communicable
diseases.

1) | strongly disagree é 5) | s

3. Appreciates the value of non-
pharmaceutical interventions for
the effective administration of
an epidemic outbreak

Question 3.1: The application of non-pharmaceutical medical
interventions is totally necessary during an epidemic.

1) | strongly disagree é 5) | s
Question 3.2: Non-pharmaceutical interventions are always less
important than pharmaceutical interventions during an epidemic.

1) | strongly disagree é 5) | s
Question 3.3: Non-pharmaceutical interventions are sometimes the
sole mean of confronting some epidemics.

1) | strongly disagree é 5) | s
Question 3.4: Non-pharmaceutical interventions such as
guarantining, social distancing and wearing masks during an
epidemic can have only small benefit for public health.

1) | strongly disagree é 5) | s
Question 3.5: The kind of non-pharmaceutical interventions applied,
and the time of their application are quite important for the outcome
of an epidemic.

1) | strongly disagree €é 5) | s

4. Recognises the importance of
the collective application of
precautionary measures during
an epidemic

Question 4.1: In order to be effective the application of a non-

pharmaceutical intervention (e.g. avoiding overcrowding, wearing

masks) it must be applied by the majority of the population.

1) | strongly disagree €é 5) | s
Question 4.2: Even if a small percentage of the population does not

apply the precautionary measures during an epidemic, then the

effectiveness of the measures might be affected to a great extent.

1) | strongly disagree €é 5) | s
Question 4.3: The effectiveness of the health measures during an

epidemic lies only upon the civic structures and not upon the citizens.

1) | strongly disagree é 5) | ¢
Question 4.4: Non-pharmaceutical interventions during an epidemic

(e.g., wearing masks, quarantining, avoiding overcrowding) cannot
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