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Introduction

In addition to the Web2.0 / App Guide that is availableton IRRISISTIBLE websited to the
workshop held in Kiel in March 2014, this document contains several examples of how ICT tools
could be integrated into the teaching units developed within the IRRESISTBLE project.

Wherel & G KS 2 SoH®n «to prekdni thb dzgeR/& e of tbols dvailable on the
marked and to spark ideas of what could be usedenera) the goal of this document is to give
examples of how some of the tools could be integrated in a modiutgesents three fictive

illustrations on different topic areas: using adearning platform for collecting basic knowledge on
plastics, employing different apps to optimize solar power, and a unit on calculating and comparing
CQ footprints for food and travelThe examples have an #luative character and are focused on
including ICT tools rather than giving full content teaching units.

Tosupport theintegrationof ICT in theeachingmodules developed within the IRRESISTIBLE project,
the examplesllustratethe care topics of the project, namelResponsible Researchdlnnovation
(RRDJnquiry Based $nce Education (IBSEender issues and exhibitioriable 1 gives a brief
overview on themainaspects represented in the different examples.

In addition tothese exampleshown in this documentanotheruse casen working withdifferent
app tools and integrating the results on thdearning platform Mahara idocumented in the
Deliverable to the workshop, D4.2

Further readingScience on Stage Deutschland eeéently published aomprehensiveollection of
ICT tools and exampleSheseO I Yy 0 S T 2 dzy RiStag® ¢ SriaBphanés@ScienSell &
Teaching that is available on their websitg(pdf version and print copy to order, both free of
charge)

I http://www.irresistible-project.eu/index.php/en/resources
2 http://www.irresistible-project.eu/index.php/en/resourcesdeliverables
3 http://www.science-on-stage.de/page/display/en/7/7/0/unterrichtsmaterialien//
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Unit on Plastics
Introduction to Plastics using Mahara

This example illustrates a teaching sequence on plastics. It starts with a refergulestto as part of
our daily environment and then introduces the basics about the production and use of plastic
materials. Towards the end, it raises questions alsuldstitutingplastics and other ways to reduce
the immenseproblems it createsoday. Durihg the whole unit, students work and document their
results on the dearning platform Mahara. At the end, thresultscollectedduring the teaching unit
are presented on the school website. Mahara is just an example tool to be used here, there are
comparable tools around that ctaibe used in a similar way (e.g. Edmof)do

Activity sequence

1. Introductionto Mahara

Introduction of the students intéhe e-learning systenMahara, creating user accounts for the
learners.(A brief introduction tathe e-leaming platformMabhara in included in the IRRESISTIBLE
Web2.0 / App Guidepp. 23-33))

2. Entry taskeveryday reference

Thestudentsget thetask to photographat homethree different objectanade of plasticThe objects
shouldbe as different as possible. Afterwards these images should be uploaded torthent
section of their individual Mahara account (in Mahara jargon they are then cailédcts). This can
be eitherdone byusing their own smartphone artie Mahara app, or don@ a classical way by
usinga digital camera and uploatie imagesviathe browserinterface

In the following lessona jointMaharagroupfor the projectis estabished and the imageare

collectedin a commorportfolio. The pupilsare asked to findategoriegshemselvesy whichto sort

the plastic picture® 1§ KA a4 O2dz R 06S So3o .DelctidEssificationRocéu T4 > dza
multiple portfolios ca be created and filled. In the following, the different sorting criteria are

discussed by the learners, either faiweface in class or digital within a Mahdmum.

3. Topic pastics

In the following lesso(s) the students are introduced to the topic of plasfibe ntroductionunit to
plasticscould incorporate e.g. structuréabrication(polyreactions), propertiedabelling... From this
knowledge new criteria ariséo sort the plastic in different cagories

4 https://www.edmodo.com/



Whenthe new categories ardeveloped a new Mahargportfolio is created.As introduction to each
category thenature, structure and main properties abgiefly desaibed. The students try to find out
which plastic the photographed objecise maca ofandsortthe images into the new categories.

4. Topicrecycling

Short teaching union plastic:d toblems withProduction andRecycling. Assessment of different
plastics with respect to their sustainability (congigle over the entire life spgnAdding he results
to the new plasticportfolio.

bsequently the task to research bio friendly alternatives to the plastics shown in the portfolio is
assigned to the students. The alternatives should have similar characteristics and thus should be able
to serve as a direct substitute for the original plastitappropriate, other groups with secondary
tasksare formed, for exampldjow recycling can biirther improved orhow the construction of
productscan beoptimizedto reduce he use of plastiand to ease recyclingeduced quantityof
conventional plasticcomposite materialgecycling friendly construction.). The research results of

the grougs are collected oriurther Maharaportfolios, the (digital) discussion can be handieithin
topic-relatedMaharaforums

5. Presentation

Each group prepasa finalportfolio page or a small series bfog entrieswithin Maharg which
summarizes the main findingd their group work in anultimediaformat. These contents are first
presented to the class, then releakasa publicMaharaportfolio and enbedded h the school
website.
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Figurel: Exampleof a Maharaportfolio during the sorting process: Thphotographsof the studentsare grouped in four
categories: thermoplast, duroplasglastomer, unsettled



Unit on Solar Energy
Defining the Best Position for a Solar Cell using
different ICT Tools

In this example, a teaching unit on solar eneigggresented, especially looking on the influence of

the solar panel positionn the highest possiblepower generationThe class is divided in three

IANRdzLJA € 221Ay3 G RAFFSNBYyG awLsSobtay GKS 20Kt L
NBIA2YIlf LRAAGAZY O6SodIdd AYyTFfdzSYyOSR o6& (2L323INI LKE
pRaAAGA2Y 6Sdad 2NASYGFdA2yS GAftGAY3 Fy3afS XO0d 5dz
to fulfill their tasks, the tools are either smartphone or computer based. The tools are just examples

that could be used, several other tools are aafalié that could be used in a similar way.

Activity sequence

1. Introduction

Solarenergy is a fundamental part of all scenarios to ensure the global energy supply in the future.

Py OAE GKS @ArAairzy 2F | wazfl N Lltuknyiditen intd éffective OF y 0 S
LISNA LIKSNI f LI26SN) ISYSNI G2NA O2YSa GGNMz2SS: 6S KI @S
technology iphotovoltaicsolar panels being based on polysilicorttan films. These have two main
drawbacks: they stillar¥ 2 RSNJ} 1St & SELISY&aArAgdS o642 AGQa y2i LRas3
surfaces), and their efficiency is highly dependent on the orientation towards the light incidémee

latter effect should be investigated within this unit.

2. Group 1¢ school yard

Task: Find the best spot to place a 2phdtovoltaicsolar panel on your school yard. Take factss
sun position during day, seasonal sun positmstacles (houses, trees) into account. Use the App
Sun Positiohor Sun Survey8to work out the best place.

As a result, take (or draw) a map of you school yard and indicate f@amdl2" choice position.
Draw a table and list the relevant factors for both positions.

5 https://play.google.com/store/apps/details ?id=com.andymstone.sunpositiondemo&hl=de
8 https://play.google.com/store/apps/details?id=com.ratana.sunswyweehl=de
8
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Figure2: Screenshots of thepps Sun Position (left) and Sun Surveyoriddle andright) to determine the best position
for a solar pane(screenshaos: 5,5).

3. Group 2¢ regional position

Task: Find the best spot for a snaimmunal solar power plan2Q0 m2 base area, photovoltaic)

within a radius of 50km from yo school location. Take factors as local sunshine duration,

G2L23INI LIKE&Z aAdSa o60dzAit RAy3azr 3INI aaflesftRE £ NBS
(topography, site options), sunshine duration mams tools toanalyzethe course of the surof a

specific placgX

As a result, take a map of the area under investigation and indicate yandL.2 choice position.
Draw a table and list the relevant factors for both positions.

Figure3: Course of the sun simulated agonnenverlauf.dé, map of global radiation for sathern Bavari&.

7 https://earth.google.com/
8 http://geoportal.bayern.de/energieatla&arten (similar maps should exist for most regions)
9 http://www.sonnenverlauf.de/#/48.2184,11.6294,15/2015.11.04/07:24/1
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Figure4: Two possible positons for a small PV solar power plant, visualized in Google Eétjton the roof of a football
stadium, (2) on the top of a small hittlose by

4. Group3 ¢ optimal position to the sun

Photovoltaic slar cells are most effective, whehe sun hits perpendicular @a the solar panel.
Tilting to panel +/20°off the optimal position results in ~17% powess,whentilting it to +/- 50°
only 10% of the maximum power is left.

10
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Figure5: Angle dependent power of a typical solar céfl.

Task: Find out the optimal orientation of a solar panel towards the sun under the cgiteation.

Search for a sunny spot on your school yard. Draw a compass rose with the four cardinal points on a
sheet of paper. Use a smartphone to determine the north direction, align your compass rose and
tape it to the groundNow use the Aphight Metet! (or a similar oneind systematically try to find

the orientation with the highest light intensity, alternating optimizing BaA&st orientation and

tilting angle. When the optimum point is reached, note down the maximum light intensity (in Lux),

the EastWest orientation and the tilting angle in a small table. You can either use a set sqhee
compasspr smartphone apps like Smart Le¥eind Smart Compa¥sSince these values are highly
dependent on the current situation,ate downexact location(GPS)date and time as well.

= Level # Compass @A X wew

@ oty Lo

1\ N 12" 34' 56.78"
B W 34°56' 78.90" fooe)
Networks GPS:#120.1m

Figure6: Screenshots of the apps Light MetSmart Level, Smart Compagxreenshotsit1213),

0 source of data: http://www.drollingewds.de/kenjamin/study/docs/et_solar.pdf
11 https://play.google.com/store/apps/details?id=com.keuwl.lightmeter&hl=en
12 https://play.google.com/store/apps/details?id=kr.sira.level&hl=de
B https://play.google.com/store/apps/details?id=kr.sira.compass&hl=de
11



Now tilt the smartphone 20° off the optimal position.2 dZ3 Kf 8 3 K2 ¢ YdzOK A& GKS «a
intensity) reduced as compared t§tS Y I EAYdzY L2 6SNEK o6, 2dz Y2&a(d LINR
different decrease than mentioned in the example above, since your smartphone sensor is not a real

solar cell, and the angle is also dependent on how the sensor is mounted in the smartphone

nevertheless a significant decrease should be measurable.)

5. Summary

Each ofhe three groups presentheir findingsin a brief PowerPoint presentatio®iscuss how you

can optimize your solar power plant including all findings (especially group 2 and 3). From the results
of group 3 it can be concluded thitllowingthe sun withthe solar panel would be a good option to
increase the overall power outpuBut that is done very seldomwhy?

12



Unit on CQ Footprints:

Calculating and Comparing CO . Footprints for Food and
Travel

This exampldlustratesa teaching unit o carbon footprints. Carbon footprist: NBSmeéasure of the
total amount of carbon dioxide (Goand methane (CHiemissions of a defined population, system

or activity, considering all relevant sources, sinks and storage within the spatial and temporal
boundary of the population, system or activifinterest. Calculated as carbon dioxide equivalent
(CQe) using the relevant 10gear global warming potential (GWP1@%) Working with and

reflecting these measures, students should get an me#éhe dimension of C&missions anthow

the individual an influence climate change by controlling their own behaviothe teaching unit,
several apps and websites are used to explore, compare and track the individual carbon footprint.

The teaching module on Climate Change developed by Finland within tBSIRRBLE project
includes several aspects on £Md Carbon footprints.

Activity sequence

1. Introduction

Starting the introduction with a more general approach to climate change and the role of CO2 and

other greenhouse gases. Basic introduction to the conoéparbon footprins, illustrating ther role

in terms ofdirect emission (e.gransportatior) andindirect emission (e.doodz G SEGAf Sa X0 67
latter havinga special look on lifecycle analysis.

2. Determining the C£emission of getting to schofir one week

Introduce students to Ling the appChangers CO2 FitThe app allows to track atavelling
calculates the CO2 saveahdrewardsthe userwith green bonus pointsalled ReCoins.

Let thestudentstrack their way to school (or all travelling) for one weetdlect, compare and
discuss the results.

14 Wright, L.; Kemp, S.; Williams, I. (2011). "Carbon footprinting': towards a universedigted definition".
Carbon Management 2 (1): §22. doi:10.4155/CMT.10.39.
15 http://www.irresistible-project.eu/index.php/en/topics
16 https://play.google.com/store/apps/details?id=com.blacksquared.changers&hl=de
13



Q .l 87% ) 19:32 @

C (5

8454

+0.00

20.50 20.50

Figure7: Screenshots of the app Changers CO2 Fit: start screen, travel screen, list of travel ac{sdtiesnshots®).

3. CQ emissiorcaused byood

Calculating the CQootprint of food is quite complicated, since many factors influence the footprint:
production conditions, grduction itself, wrapping, transport, storage, retail systeransportto
K2dzZaSK2ft R X 5Aa0dzaa

Also take the contribution of other greenhouse gases into account (e.g. Met{@H) when

GKS&asS T Od2Na

Iy R

G§KSANI LI G S

producing meat), which are far more dangerous than.@@roduce theGlobalwarming potential

(GWPYf greenhouse gases and the conceptafbon dioxide equivales{CQe)

Group worl: Students explore the different food and respectoggbon dioxide equivales{CQe)
on the webpage Eat Low Carbari_et them write down three food ingredients that they presume to
have a very low C@mission, and three food ingredients that have a very high emission. Discuss the

findings.

Group work2The class iseparatal in female-only and male-only groupsEach group gets the task to
choose thefood foreachperson and daybased on the meals they like be$ten students callate
anaverageCQe footprint for the daily food ratiorwithin their group Gomparethe results between
the groups. Is there a difference between female and male greDycuss the results in terms of
worldwide eating behavior anevorld populdion.

17 http://www.eatlowcarbon.org/food-scores/

14



