. Inspiring Science Education pﬂ

D3.4.1Inspiring Science Education Demonstrators

Annex Il

This Document contains 52 Demonstrators collected in the first project-year.

The Demonstrators are sorted alphabetically by title. A categorization according to Big Ideas of
Science, Age group and used eLearning tool can be found in the main part of the Deliverable.
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ISE Demonstrators of the 1st Project year, in order of title

Year |Number |Organisation Name of Demonstrators Name of used tool
1 1 TWENTE A Healthy Pizza scy-net.eu, scy pizza
simulation
1 2 DCU Age of the Universe LoggerLite, LoggerPro
1 3 Cardiff Agent exoplanet Agent exoplanet
University
1 4 UBT Bayreuth goes Ecuador http://www.expedition.green-
education.eu/
1 5 Nuclio Building Constellations Celestia
1 6 IASA Calculate the mass of the Z Hypatia
and Higgs bosons
1 7 TWENTE CO,-Friendly House scy-net.eu, scy house
simulation
1 8 Nuclio CosmoQuest - Mapping the CosmoQuest, SalsaJ
moon
1 9 Carnet Coul ombdés | aw The 'Nikola Tesla' National
Distance-Learning Portal
1 10 UBT DNA'i Our Genome 3D-Molecule-viewer
1 11 TWENTE ECO Mission scy-net.eu, scydynamics
1 12 UBT Energy - today and tomorrow Energiespiel Bayern
1 13 EA Eratosthenes' measurement of | Stellarium, OSR
the Earth's Circumference
1 14 Carnet Eye (Physics T Optic) The 'Nikola Tesla' National
Distance-Learning Portal
1 15 SETApps F1 in Schools F1 in school
1 16 CNR-ITD Falling objects Logger Pro, Tracker, go!
Motion, ball toss, air
resistance
1 17 SIVECO Finding a new house for World Wide Telescope
humans in the outer space
1 18 SIVECO Following Curiosity on Mars World Wide Telescope
1 19 TWENTE Forensic Mission scy-net.eu, scy mapper, scy
experimental design
1 20 DCU Germinating Peas LoggerPro, Lab Quest
1 21 CNR-ITD Guess my garden random garden genarator
1 22 UBT Hobos HOBOS
1 23 UBER lonic concentrations of acids ChemcCaollective
and bases in a workbench
simulation
1 24 CNR-ITD Is the Moon really larger when | Stellarium
you see it on the horizon?
1 25 Learnit3D Learnit3D Lab i Alternative go lab
Limited Energy i Solar
1 26 Nuclio Many Crateeres Worlds CosmoQuest
1 27 Nuclio Moon Phases Stellarium
1 28 EA My School Garden OoDS
1 29 Nuclio Outdoor Lightning Audit Dark Skies Rangers, Google
Earth
1 30 DCU Photosynthesis LoggerPro, Lab Quest
1 31 Nuclio Planetary Calculator Eyes on the Solar System
1 32 DCU Racing Academy: Basic Use Racing academy
1 33 DCU Reflectivity and Absorption of | LabQuest
Light
1 34 EA Renewable, Green, Clean? Natural Europe
Wind Energy and Solar Energy
1 35 SETApps Robo TX - Oeco energy set Robo TX
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1 36 SETApps Robo TX - Optics Sets Robo TX
1 37 UHelsinki Shooting star Shootingstars
1 38 Nuclio Solar Rotation Sun4all; SalsaJ
1 39 Carnet Solar system, Earth Discover the Space portal,
The 'Nikola Tesla' National
Distance-Learning Portal
1 40 Cardiff Star in a Box Star in a Box app; Stellarium
University website
1 41 UHelsinki Temperature in the Air Science Center to Go
1 42 DCU The Basketball Shot Logger Pro
1 43 Cardiff The Multiwavelength Universe | Chromoscope
University
1 44 EA The River of Life Collage
1 45 SETApps UniTrain | - Magnetism / UniTrain-I
Electromagnetism Course
1 46 DCU Velocity and Acceleration LoggerPro
1 47 DCU Velocity and Acceleration on LoggerPro (or LoggerLite)
Time Displacement Graph
Match
1 48 SETAppS; Video Physics combined with | Video Physics; F1 in Schools
Vernier F1 in Schools
1 49 Nuclio Virtual Microscope Virtual Microscope
1 50 DCU What causes the seasons? LoggerPro (or LoggerLite)
1 51 MENON Why all this fuss with the Large | LHC Game
Hadron Collider?
1 52 UHelsinki wing dynamics - why does an | Science Center to Go
aeroplane fly?
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1.1 | A healthy Pizza |
de Jong, T., van Joolingen, W.R., Giemza, A., Girault, |., Hoppe, U., Kindermann, J., Kluge, A.,
Lazonder, AW., Vold, V., Weinberger, A., Weinbrenner, S., Wichmann, A. Anjewierden, A., Bodin, M.,
Bollen, L. d"Ham, C., Dolonen, J., Engler, J., Geraedts, C., Grosskreutz, H., Hovardas, T., Julien, R.,
Lechner, J., Ludvigsen, S., Matteman, Y., Meistadt, @., Neess, B., Ney, M., Pedaste, M., Perritano, A.,
Rinket, M., von Schlanbusch, H., Sarapuu, T., Schulz, F., Sikken, J., Slotta, J., Toussaint, J., Verkade,
A., Wajeman, C., Wasson, B., Zacharia, Z.C., & van der Zanden, M. - University of Twente
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| Short Description: |

By designing a pizza that is both tasty and healthy, children learn about nutrients and the relation
between energy use and intake though food.

| Aims: |

The main aim is that learners learn to see the relation between various ingredients and the nutritional
value of prepared food, using the pizza as an example.

Fostered Skills: |

From a student point of view

General learning goals

| can identify problems and formulate hypotheses.

I can design, plan and perform experiments to test the hypotheses.

| can organize, analyze and interpret data.

| can collaborate with peers (share tasks/information, collaborate on experiments, make decision
together, etc.).

| can plan and monitor my own learning process.

| can reflect on my own knowledge and learning goals.

| can present in the presence of a large group (partners and/or classmates).

| can write individual reports and assignments.

| can perform simple calculations (e.g., additions and multiplications) or calculations with simple
formulas (e.g., BMR and BMI).

E R

=A =4 =8 -8 -4

Mission specific learning goals

1 I can identify health problems as a result of consuming unhealthy food products available at
school canteens/cafeterias.

1 I can identify and describe the different nutrients, their function and their daily required quantity.

1 Icanread and understand the label of ingredients on food items.

1 I can perform simple calculations and calculate the nutritional value of a certain quantity of a

product.

1 I can reflect on the concept of the food pyramid (old and new) and the different groups of food
products.
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1 Ican reflect on my own eating habits (health passport), the importance of a balanced diet and the
long-term consequences when consuming unhealthy food.

1 I can describe the nutritional needs of a person (e.g., proteins, carbohydrates, calcium, minerals,
vitamins, etc.).

1 I can explain the caloric needs of a person based on the basic energy requirements (BER) and the
extra energy requirements (EER).

1 I can describe the digestive system, its functions and processes.

1 I canidentify health issues and describe ways to combat/avoid them.

| can create a healthy pizza based on the information attained from the previous activities (optimization

strategy).

Connection to the curriculum: |

During the development of the mission, every effort has been made to ensure that the learning content
and the pedagogical framework are relevant to the national science curricula of all SCY-partners. The
topic of nutrition and health reveals a significant compatibility with various domains and learning goals
across the national curricula of lower (and upper) secondary education. The science concepts that this
mission brings forward are predominantly from the domain of biology and, to a lesser extent, the
domain of chemistry. In addition, a small number of mathematical skills are being addressed during
the mission.

Implementation of the Demonstrator: |

1. Information (Orientation and Asking Questions)
The mission begins with an introduction to the purpose and goals of the mission in which the
teacher contextualizes the whole project by explaining the mission the students will engage in.
Students receive new information on the topic by watching a video and reading a text, while taking
notes and answering specific questions.

2. Conceptualization (Orientation and Asking Questions)
Students try to identify the different concepts involved in the mission. Their efforts result in a
theoretical model (e.g., a concept map) that links these elements together and serves as basis for
generating hypotheses they could investigate. Students come back to refine their conceptual
models in the course of the scenario.

3. Design (Hypothesis generation and design)
Students design a physical or virtual artefact based on the conceptual model.

4. Build (Planning and Investigation)
Students execute a design, working with given material to produce artefacts.

5. Experiment (Planning and investigation)
Students design and conduct experiments with the respective artefact(s) they have designed.

6. Evaluation (Analysis and Interpretation)
Students evaluate the data collected against their hypotheses and use the outcomes of this
comparison to refine their conceptual models and artefacts.

7. Reflection (Conclusion and evaluation)
Students evaluate whether they reached the mission goals and learning goals, and explain
reasons for possible deviations. They discuss how (or whether) the gradual increase in
understanding caused them to modify project goals or if other factors such as time assigned, tools,
limitations, and lack of good information led them to reconsider their ambitions. Students also
reflect on their learning process and discuss what they would have done differently.

Domain: Big Idea of Age group: Time needed:

Science:
Biology, social science, 7,8 15-18 The duration of the
home economics, Health mission is approximately
education 20 hours, though

depending on the level
of detail put into the
student work this may be
done in more or less
time.
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Languages available: Equipment Involved actors Used eTool and link:
needed

English, greek Computers, The teacher and fellow Scy pizza simulation,
mobile phones learners SCY-net.eu

to collect data.

Quality Characteristics of the Demonstrator

Characteristic |
how Demonstrator follows an inquiry based approach

This is clear from the learning activities outlined above.

Characteristic Il
how Demonstrator integrates el earning element

The main e-learning element is the pizza simulator, a tool that helps learners compute the nutritional
value of the pizza they are designing. Moreover, there is the health passport that helps learners

reflect on they own learning style

Characteristic Il
how Demonstrator follows a Big Idea of Science

Addressing nutrition directly addresses the idea of the need for energy and materials by living

organisms.

Characteristic IV
how Demonstrator is connected to a real world problem

Obesity and malnutrition are realistic real-world problems. In this demonstrator, children are made

aware of these problems by looking at their own behaviour and by designing healthy food.

Experiences with the Demonstrator?

Yes,
from DIX.4: SCY Summative evaluation report

In the case of the healthy pizza mission used in Cyprus, the students managed to follow the
predefined route of the mission as prescribed by the activity sequence. This mission had a clear
sequence and was meant for and tested on younger students than the three others. Some divergence
was identified in the two clusters of students. Nevertheless, the students managed to visit all the
learning objects in the right order and complete the mission successfully. Each object produced is
based on the information of the preceding objects . Hence, following the sequence of the creating the
|l earning objects in the rmght order is vital f
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| 1.2 | Age of the Universe |
Vincent English - Vernier Europe

® Galaxies

073 12 507) Myied

| Short Description: |

The use of LoggerPro or LoggerlLite (free) to d
determine the age of the universe

| Aims: |

1 Students will be able to describe the characteristics of an expanding universe during class or
small group discussion
9 Determination of age of balloon galaxy

Fostered Skills: |

Using a black balloon, students will mark out galaxies on the surface and design a suitable method of
measuring distances between them before and after expansion. Students then use Logger Pro or
LoggerLite to enter data in a table and then graph the plot of recessional velocity against distance.

Connection to the curriculum:

Simulates the expansion of the universe and principles of cosmology

Implementation of the Demonstrator:

1*' learning activity (Developing the concepts with students so that they may gain a better
understanding of the expansion of the universe, in particular:)

The universe expands equally in directions

The space between galaxies only expands, and not the galaxies themselves
Determination of the recessional velocity of different galaxies from reference galaxy

Do the galaxies near home or those farther away appear to move the greatest distance?

E R ]

2" learning activity (Hypothesis and Experiment Design).
1 Place white stickers on a slight inflated balloon randomly;
19 Decide best way to measure distances from c
1 Design a method to inflate the balloon over a determined time;
1 Design a method to measure new distances

3" learning activity (Experiment Activity)
9 Tabulate the data into a form which allows to measure the increased distances between
galaxies
T Next determine the velocity from which they

D3.4.1 Inspiring Science Education Demonstrators Page 7 of 183
15/05/2014



Inspiring Science Education

cip

1 Plot this data (recessional velocity against distance)

4" |earning activity (Discussion and Conclusion)

1  What does this graph tell you?

1 Can you draw a best line of fit through the points?
1  What does the slope of that line represent
1  Research Hubbles Law and see how you can relate this to your graph
1  What have you learned about the principles of cosmology? Discuss.
Domain: Big Idea of Science:  Age group: Time needed:
Astronomy 6 15-18 Average duration 1 to 1.5 hours
(Cosmology 18-25
) 25+
Languages Equipment needed Involved Used eTool and link:
available: actors
Czech, LoggerPro or Teachers and LoggerLite, LoggerPro,
Danish, LoggerlLite. Students http://www.vernier.com/products/software/lp
German, /
Greek, T 30cm round latex
English, balloon, provides
Spanish, the expanding
Finnish, material
French, "universe" upon
Italian, which galaxies are
Dutch, drawn
Polish, f apermanent felt-
Portuguese, tip marking pen
Russian, (or white circular
Swedish

stickers), to mark
"galaxies" on the
balloon

I 60cm string, to
measure
distances on the
round surface (a
fabric measuring
tape works well)

9 ruler, to measure
the distances
between galaxies
as the balloon
expands

9 binder clip, to
prevent air from
escaping from the
balloon

Quality Characteristics of the Demonstrator

Characteristic |
how Demonstrator follows an inquiry based approach

Students should view the balloon as a model of an expanding universe;

Interpret their findings in the context of the principles of cosmology;

Use the balloon to determine the age of the universe (using the balloon as the universe);
Understand that the universe is expanding, but not the galaxies contained in it;

Rel ate this to Hubblebds Law.

E ]
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Characteristic Il
how Demonstrator integrates el earning element

E-learning is integrated by using the LoggerPro software package testing the skills of direct data
input, then interpretation of the graph and manipulation of the data.

Characteristic IlI
how Demonstrator follows a Big Idea of Science

The demonstrator follows the concept of an expanding universe and how the universe appears to an
observer on Earth.

Characteristic IV
how Demonstrator is connected to a real world problem

Origin of the universe, universe, big crunch, expanding universe, balloon, red shift, big bang.

Experiences with the Demonstrator?

Schools in Europe (Ireland and UK in 2013)
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Agent Exoplanet |

Chris North - Cardiff University

Briefing | Planets | My Profile

13
NOV. 12, 2010, 11:17 A.M.

Finder chart

| Short Description:

Have you ever wondered how astronomers discover planets orbiting stars outside our solar system?
This activity takes you through the steps astronomers use when they study extrasolar planet transits

| Aims:

Teach students about exoplanets
Allow students to follow the scientific process for learning about exoplanets

| Fostered Skills:

Problem solving

| Connection to the curriculum:

Extrasolar Planets, Gravity, Density

| Implementation of the Demonstrator: |

Agent Exoplanet is an interactive educational tool that allows students to use real astronomical images
to determine the sizes of extrasolar planets.

1.

Introducing exoplanets [15 minutes]

A presentation available as part of the Exoplanet Workshop provides imagery to assist

teachers with introducing extrasolar planets. It can be found at
blogs.cardiff.ac.uk/physicsoutreach/resources/agent-exoplanet/

Agent Exoplanet [30 minutes]

Important: teachers should try out Agent Exoplanet for themselves before using with
students. A teacher guide is available at |cogt.net/education/agentexoplanet

Students should visit http://Icogt.net/agentexoplanet/ Using Agent Exoplanet, students will
study known exoplanets using images taken &
brightness of a star while a planet moves between it and our viewpoint. They can examine as
many images, from as many exoplanet transit events, as they like and contribute to
understanding the properties of each exoplanet.

With Agent Exoplanet, the students will measure the brightness of several stars, including the
target star, in each image over a long period of time. As the observing conditions change,

such as the clarity of the sky and the blurring from the atmosphere, the brightnesses of all the
stars in the image will experience the same amount of dimming and distortion. By comparing
several of the stars with the star that hosts a transiting planet, we should be able to detect a

dip in its brightness due to the planet passing in front.

Radial Velocity method [20 minutes]

The students should plot O6Phase of Orbitdo a
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PowerPoint presentation slides. The maximum and minimum heights allow you to calculate
the mass of the planet orbiting the star. This requires the use of ICT skills and the ability to
programme in an equation, though in some cases it may be suitable for the teacher to perform
the calculation for the whole class.

Combining this with the size obtained from the transit method above, the students
should calculate the average density of the planets. By comparing with the densities of typical
materials, and with the average densities of planets in our Solar System, the students should
consider what the planet is composed of.

4. Extrasolar Planets Lab [10 minutes]
The extrasolar planets laboratory (linked from the workshop website) provides two interactive
web apps: the AExoplanet Transit Simulatorc
By exploring these online laboratories, the students can investigate what types of planets are
most easily detected using these methods.

5. Composition of planets [10 minutes]
The combination of a mass and a size allow us to calculate an average density. By comparing
with known material s, we ¢ aompdsition might be.brbewstudent h
worksheet and presentation contain some examples of the densities of common materials and
planets in our Solar System.

Domain: Big Idea of Age group: Time needed:
Science:

Physics, 6 15-18 1.5 hours (2 lessons)

Astronomy

Language Equipment Involved Used eTool and link:

S needed actors

available:

English Computers, ideally Teacher Agent exoplanet:
one per small www.lcogt.net/education/agentexoplanet
group (2-4 Exoplanet workshop and additional resources:
students), with blogs.cardiff.ac.uk/physicsoutreach/resources/agen
access to the t-exoplanet/

internet and with
Excel (or another
spreadsheet
application)
installed.

The Extrasolar
Planet Laboratory
requires Flash
support in the
browser

Quality Characteristics of the Demonstrator

Characteristic |
how Demonstrator follows an inquiry based approach

Agent Exoplanet guides the student through the whole process of determining the size of an
exoplanet, in the same way in which a working scientist would.

Characteristic Il
how Demonstrator integrates eLearning element

Agent Exoplanet is entirely online. The additional activity also requires use of Excel to plot data, and
additional online labs.

Characteristic IlI
how Demonstrator follows a Big Idea of Science

0The solar system is a vergalsamailds piam tt lnd Wmiev
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The activity also explores 6Science assumes fo
explaining how light emitted from stars detected on Earth is effected in ways that is explained by the
transit of an exoplanet in front of said star.

Characteristic IV
how Demonstrator is connected to a real world problem

Understanding the properties of exoplanets. Calculating density.

| Experiences with the Demonstrator?

yes
Agent Exoplanet has been tested with a number of student groups internationally.
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| 14 | Bayreuth goes Ecuador |
Kerstin Bissinger - UBT

( "\ Bayreuth goes Ecuador
. Students cooperate with tropical research center
/ -

~ 7 J,’ \
‘ Home  Research in the Rainforest = Tropical Rainforest = Datawarehouse & Analysis = Carbonfootprint = Taking Action  Quiz | about [ -
gy ‘Welcome to the eLearning module of the environmental education project "Tropical Rainforest and climate change!
During this eLeaming module you can work with original data from Ecuadorian climate stations. Furthermore you can explore the environmental factors in the
different forest layers and calculate your own carbonfootprint. We receive the climate data from "Platform for Biodiversity and Ecosystem Monitoring and
A Research in South Ecuador” You can find more about their research here. We thank planet-schule de , planet-wissen de and klimaktiv.de for the to
P use the interactive animation and the carbon footrint calculator.
i
| Short Description: |
The interdisciplinary enviopbpemestahdedl

focuses on tropical rainforests and climate change. The project compromises
learning activities around the ecosystem, its role in regard to climate change as well
as social responsibility concerning a sustainable development

| Aims:

The aim of this case study is to promote students with all aspects of sustainable development in
regard to the topic and to empower them to become responsible citizens in the future who could
analyse and evaluate scientific problems critically.

Fostered Skills: |

Collaboration between peers, communication, problem-solving competencies, independent learning,
ICT Skills, critical thinking.

Connection to the curriculum: |

The project is designed according to the curriculum of grade 10 for Bavarian gymnasiums. It includes
obligated topics for biology and geography. Furthermore requested soft skills and autonomous
learning are promoted.

Implementation of the Demonstrator:

Hot humid climate surrounds the students who enter the greenhouse in the botanical garden. Glasses
are fogging, the air smells of wet mulch, big leaves strives the arms while students follow their ears to
a small stream next to a cocoa tree. This short impression shows the authenticity of the botanical
garden as learning environment. Students encounter the climatic conditions as well as a selected
variety of plants during this course. They don
the tropics, but they feel and measure them by themselves. During the project students facilitate small
experiments in order to learn about the ecosystem rainforest, the adaptation of plants and the
anthropogenic interference. The learning circle compromises five obligate and one facultative learning
unit. As superficially mentioned before, students explore the environmental conditions of the
ecosystem. They measure the climatic conditions by themselves and learn to distinguish biotic and
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abiotic factors. They analyse the importance of the several factors for the life of tropical plants. While
they learn about the sublevel stocking of the rainforest they recognize that on different levels different
factors are occurring which lead to different morphologies of plants. Reversely students examine
plants to decide under which environmental conditions they grow. In this framework, students
encounter animal-plant interactions and learn to distinguish the different forms of biotic factors.
Additionally they learn to formulate hypothesis and how to verify their ideas. In regard to education for
sustainable development students are confronted with products from their daily life. They learn to
recognize which products have a tropical origin and which labelling tricks are used by industry to
conceal it. Furthermore the problematic of inequality between peasants and entrepreneurs is
emphasised. Students inform themselves about the different social labels in order to find their way
through the label-jungle. Moreover students work out the connections between tropical rainforest,
carbon repositories, deforestation and climate change. While understanding the importance of
rainforests in regard to climatic conditions in Europe students find other arguments why rainforests
should become conserved. During the eLearning unit students will use original data from Ecuador
derived from a DFG project in order to learn more about the real climatic conditions in rainforests.
They compare it to the climate in Bayreuth and carve out the differences between daytime climate and
seasons. Beyond this they analyse their own carbon footprint as contribution to climate change and
propose strategies for a sustainable climate development.

The project is split into two main activities. It starts with a preparatory hands- on learning circle at a

botanical garden that is followed by an eLearning experience .In both phases the Questions are posed

in a structured manner, whereas Investigation is carried out in a guided way. Explanation and

Reflection are openly worked on by the students. In the following the main learning activities of the

Demonstrator itself are described:

A The demonstrator is based on a homepage which includes interactive plots, videos,
animations and simulation on the following topics:

A Tropical Rainforests and sublevel stocking (interactive animation including)

A Carbon footprint (Video and Simulation)

A Information about DFG-group (Video)

A Climate data (interactive plots)

A Students start on the main page they use the menu to navigate themselves freely
through the homepage in order to answer questions that are provided to them in a
structured manner. E.g. they are asked questions two main questions:

A Are there signs for climate change in Ecuador?

A How can we influence global climate change?

A In the Investigation phase they use these questions and elaborate a strategy how to
answer them. They use the homepage in order to find out the following background:

A How is Climate Change measured and by whom?

A What are the normal environmental conditions?

A During the Explanation phase students use the real data of the DFG group plot and interpret

them in order to answer their questions. Furthermore they use the interactive Animation to receive
comparison material for the general conditions in the sublevel stocking and to learn about the animals
and plants that might be influenced by climatic changes. Lastly students use a Carbon Footprint
Calculator in order to evaluate their own possibilities to change greenhouse gas emissions as one
example for a sustainable development.

A The Reflection phase will bring up new questions for an Inquiry cycle. Students will find trends
in the climate data but when do we speak of Climate Change? Are less than one degree per year
sufficient? Students will experience that although they themselves might be the most responsible
persons (in regard to their carbon footprint) there are so called public emissions. So they might ask
AHow can we decrease public emissions?0

These further issues can be answered in a post processing or an ongoing use of the links that the
demonstrator provides.

Domain: Big Idea of Science: Age group: Time needed:
Biology, Geography 5,8 12-15 3,5 hours
15-18
Languages Equipment needed Involved actors Used eTool and link:
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available:

English, German 1 device with internet A teacher and a tutor  http://www.expedition.green-
access per one or two education.eu/
persons

Quality Characteristics of the Demonstrator

Characteristic |
how Demonstrator follows an inquiry based approach

Throughout the whole programme students are asked to work independently with their workbook. The
tasks are posed in a way that requires forming
out experiments during the hands-on circle. During the eLearning unit they analyse given data and
formulate their own conclusions. They create new ideas focussing on a sustainable development.

Characteristic Il
how Demonstrator integrates eLearning element

As 21st century skills, which include ICT knowledge are gaining more and more importance in
studentdés | ife they are promoted during this p
find suitable information, how to analyze data and how to present their own findings. Furthermore
they interact with a simulation of the sublevel stocking in order to compare their measured climatic
data with real ones and to learn more about the missing levels of trees that are not present in the
greenhouse

Characteristic IlI
how Demonstrator follows a Big Idea of Science

The composition of the Earth and its atmosphere and the processes occurring within them
shape the Eart hods s urSfudentearexconfiontédtwih glodaliclimaté ehange via
Medi a, in this demonstrator the studentds ret
guestion

Characteristic IV
how Demonstrator is connected to a real world problem

There are many aspects why tropical rainforests are important for our real world although they might
not be that obvious in the first place. First of all as already mentioned in the title of the demonstrator
rainforests play an important role in regard to the climate regulation of our planet. The more
deforestation occurs the more dramatic climate phenomenon will be encountered in the future.
Secondly if you are ill and buy medicine in a pharmacy you will get well in many cases by the healing
power of tropical plants. Thirdly many products students encounter already when they are sitting on
the breakfast table are grown in the tropics. This list is not exhaustive and could be extended by
various examples from every dayés |ife.

Experiences with the Demonstrator? |

Yes:

A Where: In the botanical Garden of the University of Bayreuth

A When: On the day of digital Learning 13/03/14

A How many: 16 teachers

A Results available: No
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| 1.5 | Building Constellations |

Paula Furtado - NUCLIO

| Short Description:

Looking at the night sky, there is no clue that stars lie at very different distances from us. Moreover,
there is a general idea that stars in a constellation lie near each other. This activity helps students
identify a few constellations, realize what constellations are (areas in the sky) and their important role
in the history of mankind. Using the planetary software Celestia, students will discover that stars on
the same constellations are unrelated to each other and with a hands-on model they will understand
why stars seem to be all at the same distance.

| Aims: |

Realize that stars can lie at very different distances and understand the light-year distance unit; learn
what a constellation is and how to identify a few of them. Understand the differences between
astrology and astronomy and think about how the sky has changed with time. Become aware that
what we see with our naked eyes are objects from our own galaxy (except for Andromeda).

| Fostered Skills: |

Students develop:
1 spatial skills, so they can understand why objects lying very distant seem all to be at the same
distance;
1 observational skills, being more observant towards everyday phenomena, specially the night
sky;
1 investigation, communication and presentation skills.

| Connection to the curriculum:

Universe:
i Constellations;
1 Distances in the Universe i the light year.

| Implementation of the Demonstrator:

1*' learning activity - Orienting and Asking Questions
Start the activity by projecting the two images of the night sky by Miguel Claro available at
http://www.miguelclaro.com/wp/?portfolio=spring-milky-way
Main topics to discuss with the students:
1 What is the Milky Way? How do we see our own galaxy from the inside?
1  Which constellations have they heard about? Can they identify any in the night sky?
1 Are all constellations zodiac signs?
1 Which objects do we see in the night sky with the naked eye? How distant are they? Do they
belong to our galaxy?
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1 What are constellations?
Secondary topics the teacher might find useful to explore, but are not fundamental for the activity:
1 What are galaxies? In what shapes do they come?
1 The historical importance of identifying constellations in the sky to know the seasons; how
different cultures had different stories of the sky.

2" learning activity - Hypothesis generation and design

Students should now think about a definition of constellation. In groups of 3, they should make
hypothesis concerning how far from us are stars from the same constellation, how do different
constellations compare their distance to us and how far apart are the stars in a constellation.

3" learning activity - Planning & Investigation

The teacher can now introduce the students to the Celestia software and show them the basic
features, spending more time with the details concerning the constellations (how to make them
appear, labelling, etc.). This could be a good opportunity to either give them the definition of
constellation (different areas in the sky forming a map of the celestial sphere) or ask them to find out in
the internet.

Students can now plan their investigation and acquire data to validate or rebut their hypothesis. Their
plan will be based on choosing some constellations and obtaining data for some of the stars of each
constellation (distance to earth, type of star, luminosity). Different groups can choose different
constellations. A couple of constellations per group should be enough.

4" learning activity - Analysis and Interpretation
Students should now analyse their data and try to interpret the results.

The data should prove that stars within each constellation can be at very different distances from us
and are not interacting with each other. To help interpret why we do not notice the differences in their
distances students can make a hands-on model of the constellations. Instructions can be found at
http://portal.discoverthecosmos.eu/en/node/194952

They can position the models at progressive larger distances so that it is easy to realize that the
further the objects are from us, the more difficult it is to distinguish their distances.

They should also interpret why the brighter stars are not necessarily the closest to us, by analysing
their data on the type of star and its luminosity.

6" learning activity - Orienting and Asking Questions

The teacher can go back to the discussion about astrology and the zodiac signs: what is the zodiac?
how are the zodiac signs defined? is astrology a science?

7" learning activity - Hypothesis generation and design
Students will come up with hypothesis about the zodiac signs.

Examples of hypothesis:

There are 12 constellations in the zodiac

The sun spends the same amount of time in each constellation throughout the year

The constellations of the zodiac have always been the same

The main asterisms that define the constellations have remained the same throughout the
centuries

1
f
f
1

g™ learning activity - Planning & Investigation

Students should now plan how to proceed with their investigation using Celestia.

They should try to simulateth e Sunds movement throughout the vy
constellations and obtain data while it goes from constellation to constellation. They should think about

|l ooking at the Sunds movement at veryutuki fferen

ot learning activity - Conclusions and Evaluation
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1  Each group presents their work and conclusions to the class. They should start with what they
already knew about the subject, which hypotheses they set out to investigate, the
investigation plan they produced, the acquired data and respective analysis, discussion of the
results, and finally, their conclusions.

Domain: Big Idea of Science: Age group: Time needed:
Astronomy 6 12-15 90 min

Languages available: Equipment needed Involved actors Used eTool and link:
English and 1 Computer for 3 Teachers Celestia

Portuguese students

Quality Characteristics of the Demonstrator
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| 1.6 | Calculate the mass of the Z and Higgs bosons |

Christine Kourkoumelis, Stelios Vourakis - IASA

&3 previous Event NextEvent B3 3 insertEtectron X insertMuon (& Delete Track | 200m: Drrvepmmepemepeeneeeres. 5o
Event: 1/20 (65480192/180400) 2011-04-28 ETMiss: 30,335 GeV ¢:262rad |Higgs || |event_01xml ¥J(JPr 6 Gev [ ¥V |
Histograms
Track +/- p. [GeV] S B bz J—
s BiCaN] e Wi i 7 = e o o (e ——
| Short Description: |
Students wil/l use the experimental data coll ec

invisible particles and calculate their mass.
for the equivalence of mass and energy. They will also use vector addition to add the momenta of
several particles which are the decay products of the invisible particles. For the analysis they will use
the HYPATIA event analysis tool.

| Aims: |

This scenario aims to give students a first look at high energy physics and modern physics in general.
It allows them to be researchers for a day and experience the procedure which leads to particle
discovery in real life.

| Fostered Skills:

Interactive analysis of images to understand by hands-on the structure of matter

| Connection to the curriculum:

Physics

| Implementation of the Demonstrator: |

The scenariods goal is to allow high schooetladrent
interactions through the graphical representation of ATLAS event data and interact with them in order
to study different aspects of the fundamental building blocks of nature. They also learn about the
fundamentals of particle detector operation and explain the way particles interact with them and leave
a characteristic signature according to their different types.

The students who most likely have never came in contact with particle physics are shown what a real
researcher does, and how new particles are discovered. This gives students a realistic and exciting
look at the research being done at CERN and stimulates an enthusiastic interest in it. It also inspires
teachers to talk to their students about particle physics and shows them a way to integrate it into their
class at a level that is suitable to their students.

Using HYPATIA, students can experience how a researcher works and appreciate the difficulty and
complexity of the work being done. They see how scientific inquiry works in real life. This has the
objective of igniting the studentoés interest i
the students to learn more on their own and investigate further (and even pursue a career in physics).

Domain: Big Idea of Age group: Time needed:

Science:
High Energy 1;3;4 12-15 This depends on the particular
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Physics 15-18 scenario. Typical time including
18-25 lectures is 3 hours.
25+
Languages Equipment Involved actors Used eTool and link:
available: needed
English, Greek 1 computer per 2 Teachers, students Hypatia,
students http://portal.discoverthecosmos.eu/

Quality Characteristics of the Demonstrator

Characteristic |
how Demonstrator follows an inquiry based approach

Starts with orientation(learn about CERN, elementary particles etc.), goes to investigation (identify
particles, recognize short lived particles), then to measurement

( measure the mass of the Z boson and identify few Higgs-like events),and finally to conclusions
(about decay modes, width of particle mass etc.)

Characteristic Il
how Demonstrator integrates eLearning element

On-line analysis of datasets, You-tube videos with instructions how to do the exercises

Characteristic IlI
how Demonstrator follows a Big Idea of Science

Research at CERN and analysing data from the huge ATLAS experiment is part of Big Science
Demonstrator refers to Big Ideas 1,2 and 4

Characteristic IV
how Demonstrator is connected to a real world problem

The demonstrator is connected with fundamental questions of understanding the building blocks of
nature (leptons), the way they interact (weak force), and the origin of mass (Higgs mechanism). Also
along the way the students learn how to selectively filter data and process large numbers of them.

| Experiences with the Demonstrator? |

1 In many schools all over Greece and abroad
9 During the past 3 years
1 How many learners involved? Several hundred
1 Results were included in the Discover the COSMOS project
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| 1.7 | CO,-Friendly House |
de Jong, T., van Joolingen, W.R., Giemza, A., Girault, |., Hoppe, U., Kindermann, J., Kluge, A.,
Lazonder, AW., Vold, V., Weinberger, A., Weinbrenner, S., Wichmann, A. Anjewierden, A., Bodin, M.,
Bollen, L. d"Ham, C., Dolonen, J., Engler, J., Geraedts, C., Grosskreutz, H., Hovardas, T., Julien, R.,
Lechner, J., Ludvigsen, S., Matteman, Y., Meistadt, @., Neess, B., Ney, M., Pedaste, M., Perritano, A.,
Rinket, M., von Schlanbusch, H., Sarapuu, T., Schulz, F., Sikken, J., Slotta, J., Toussaint, J., Verkade,
A., Wajeman, C., Wasson, B., Zacharia, Z.C., & van der Zanden, M.- University of Twente

| Name | |Walls|| Roof | Floor || Doors | Windos ||| Ventilation

walls area: EI 120 El' 2

=

Choosg walls materials

Material Thickness Ufactor
(cm) (wec-1m-2)

-Struc:u_r;EI lla wood —‘E] 1[;_] — 5,000

= 1nsulationdl 1 M sawdust {4l 1 ] L= 12:500

| Short Description:

about energy, CO, and sustainability

| Aims:

To introduce:
1 design-based learning
1 specific knowledge on energy, CO, and climate
I working in expert groups

Fostered Skills:

From a student point of view

General science skills

91 I can write correct hypotheses.

1 I can design, plan and perform experiments to test hypotheses.

9 Ican organize, visualize and interpret data

9 Ican construct a dynamic model.

General social and presentation skills

1 I can collaborate well with peers (e.g. master themes like division of work, making decisions,

constructing a common product etc.).

| can plan and execute my own learning process.

| can reflect on my current knowledge and learning goals.

| can hold a presentation for a large group (e.g. my own class).

| can write an individual report.

General science concepts

Physics (thermodynamics)

1 I can identify and describe the three main types of heat transfer: conduction (heat transfer by

contact), convection (heat transfer by the movement of a heated fluid, liquid or gas), radiation

(heat transfer from electromagnetic radiations (light) through transparent space).

| can explain that light (electromagnetic radiations) heats materials.

| can apply the concept of U-value (measured in W/m2°C) of a building element (e.g. wall) in

which the heat transfer by conduction is calculated for a combination of layers of various

materials.

1 | can estimate the heat transfer coefficient of a building (measured in W/°C) by summing the
contributions from all the building elements. | can use this concept in order: 1- to characterize the

= =4 =4 =4

=a =4
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thermal efficiency of the complete building (independently from the climate) 2- to compare the heat
transfer coefficient of all kind of building elements (e.g., walls or ventilation system) whatever the
heat transfer mode (conduction or convection).

Physics (electricity)

1 I can explain the concept of power (P) and work with the formulae: P=E/t,E=P t.

T I can explain the concept of efficiency (d) ¢
Etotal.

1 I can convert from Joule (J) to kilowatt hour (kwh).

Connection to the curriculum: |

To investigate the overlap of reference material to be included in the mission with learning and
instruction specifications for and needs of the target group of students who will use SCY-Lab (age
range of 12-18), we conducted an analysis of national curricula. The topic of reducing domestic CO,
emissions revealed a significant compatibility with various domains and learning goals across national
curricula of lower and upper secondary education (e.g., physics, biology, chemistry, mathematics).
The topic of reducing domestic CO, emissions also offered the opportunity to organize an innovative
science curriculum in an inquiry modelling setting and orchestrate a wide array of collaborative
activities to be undertaken by students under the support of tools and scaffolds embedded in SCY-
Lab.

The analysis of curricula in the different countries involved (Cyprus, Estonia, France, the Netherlands
and Norway) revealed that this mission mostly fits with these criteria. We identified 3 main limitations:

- The mission is best suited for students in the upper level of our general target group (age 16-18).

- The scientific concepts concern mostly physics and in a lesser extent biology and mathematics.

- This topic is poorly linked to the Estonian curriculum.

Implementation of the Demonstrator:

In parentheses the ISE terminology.

1. Orientation (Orientation and Asking Questions)
The project begins with a plenary session in which the teacher contextualizes the whole project by
explaining the mission the students will engage in. Students can ask questions, discuss content,
and explore how to structure the work. Students collect what they already know about the topic,
identify learning goals, and plan the learning process.

2. Conceptualization (Orientation and Asking Questions)
Students try to identify the different concepts involved in the mission. Their efforts result in a
theoretical model (e.g., a concept map) that links these elements together and serves as basis for
generating hypotheses they could investigate. Students come back to refine their conceptual
models in the course of the scenario.

3. Design (Hypothesis generation and design)
Students design an artifact based on the conceptual model

4. Build (Planning and Investigation)
Students actually build a real or simulated artifact.

5. Experiment (Planning and investigation)
Students design and conduct experiments with the respective artifact(s) they have designed.

6. Evaluation (Analysis and interpretation)
Students evaluate the data collected against their hypotheses and use the outcomes of this
comparison to refine their conceptual models and artifacts.

7. Reflection (Conclusion and Evaluation)
Students evaluate whether they reached the mission goals and learning goals, and explain
reasons for possible deviations. They discuss how (or whether) the gradual increase in
understanding caused them to modify project goals or if other factors such as time assigned, tools,
limitations, and lack of good information led them to reconsider their ambitions. Students also
reflect on their learning process and discuss what they would have done differently

8. Reporting (Conclusion and Evaluation)
Students summarize their accomplishments in a written report and prepare a presentation to the
class and the teacher.
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Domain: Big Idea of Science: Age group: Time needed:

physics, 1;4;5;6 15-18 The duration of the mission
chemistry, is approximately 20 hours,
mathematics but depending on the level of

the work it can be done in
more or less hours.

Languages Equipment needed Involved actors Used eTool and link:
available:

Dutch, French, Computer for each student. Teachers Scy house simulation; SCY-
English net.eu

Quality Characteristics of the Demonstrator

Characteristic |
how Demonstrator follows an inquiry based approach

This is quite clear from the content as the learning activities follow the design-inquiry cycle. The
scenario demonstrates the way the inquiry activities can be combined in multiple sequences.

Characteristic Il
how Demonstrator integrates eLearning element

The eLearning elements in the scenario are the simulation of the house and the tools for creating
concept maps and pans for experimentation. Also google sketchup is used as tool to create the
designs.

Characteristic lll
how Demonstrator follows a Big Idea of Science

In one of the simulations, an energy balance is computed demonstrating the big idea of conservation
of energy.

Characteristic IV
how Demonstrator is connected to a real world problem

CO,-emission is a known problem. Designing artefacts, including houses, that reduce the total
emission of CO, is relevant in teaching and learning about global warming and energy conservation.

| Experiences with the Demonstrator? |

yes
Within the SCY project. Results are reported in: http://www.scy-
net.eu/static/deliverables/SCY%20DIX.3.pdf
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| 1.8 | Cosmo Quest i Mapping the Moon |

Rosa Doran - NUCLIO

| Short Description:

In this activity, students will study craters on the
Moon, and determine the relative ages of different
regions of the lunar surface. They will explore the
Moon using Google Moon as a software to
visualize the portion of the Moon that were
mapped by the Apollo Mission. Based on what is

| earned through inquiry
students will propose events that have occurred in
Earthds past.

| Aims:

Understand the importance of the study of craters for the determination of the age of several Solar
System bodies.

| Fostered Skills:

Students develop:
1 understanding about the importance of observing the different characteristics of celestial
bodies and how to acquire and compare data
1 observational skills, being more observant towards the importance of retrieving information
regarding events using indirect methods
1 Investigation, communication and presentation skills.

| Connection to the curriculum:

Universe - Solar System:
The Moon.

| Implementation of the Demonstrator:

1% learning activity - Orienting and Asking Questions

Students should explore the Moon Craters using Google Moon. They should visit the different sites
explored by the Apollo mission.

http://www.Ipi.usra.edu/education/explore/shaping_the planets/impact cratering.shtml . This will give
them a sense of scale about the different lunar features.

To sparkle their interest on the research about the Moon show the following video

https://www.youtube.com/watch?v=wWIFG_Ywl1l . Thiswils how t he i mportance
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craters

Topics that are relevant for this demonstrator are: Why does the Moon have so many craters? Why is
it important to know the age of the Moon? Were
accurate? Can new estimates bring some light towardsthe under st anding of Mo

2" learning activity - Hypothesis generation and design
This activity focuses on the students making a hypothesis that can be tested using real images of
the Moon from Google Moon, CosmoQuest and the SalsaJ software.

Students should be introduced to the tools. Show them how to retrieve images from the Google
Earth and CosmoQuest and the basics of SalsaJ and Google Moon.

A brief tutorial on Google Moon can be found here:
http://www.google.com/earth/learn/beginner.html#tab=exploring-mars-moon-and-sky

A tutorial on making measurements with Salsa J can be found here:
http://portal.discoverthecosmos.eu/en/search/repository/educon/results/Salsa+J

Students should now make their hypotheses having in mind what they can test with the two tools
they have been introduced to. The hypotheses
surface, their measurements and hypothesis related to older and younger surfaces of the Moon
according to the number of craters.

(a set of images can be retrieved here:
https://www.dropbox.com/s/zdgxkpz28raxjrO/CraterAge_Images_small.pdf )

3" learning activity - Planning & Investigation
Students, in groups of 3, will plan how they can study the lunar surface to test their hypotheses.

They can start by using Salsa J to measure the size of craters on the Moon. The scale to be used with
the above images can be found here: https://www.dropbox.com/s/zxvwIpt32gbxmir/crater%20scale.pdf
They can try to order the different images according to the number of big or small craters they find in
the different provided images. They can analyse the surface plots to better understand the different
shapes of the craters and how they are differently illuminated according to their disposition towards the
sun, the height of their rims, etc

After that they can print the different images and color them according to their view on the parts that
contain more or less craters.

)
VY

The map to the correct assembly of the images can be found here
https://www.dropbox.com/s/rghy65416xt7ujg/lunar%20surface%20age%20sample%20grid.pdf

4™ learning activity - Analysis and Interpretation

Students should analyse their findings and provide a conclusion regarding the different number of
craters in the different images. Next they should use a color code to mark the different parts of the
surface according to the different age (number of impact craters)

5" learning activity (Conclusions and Discussion)
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The students, in groups of three, present their work to the class in a format that follows the learning
activities. They should start with what they already knew about the subject, which hypotheses they set
out to investigate, the investigation plan they produced, the acquired data and respective analysis,
discussion of the results, and finally, their conclusions.

Discussion between the students should be encouraged, as well as a final reflection on how good was
their investigation and how they could do better/differently. The teacher should intervene as necessary
so that misconceptions do not persist and correct data is acquired.

4™ learning activity (Discussion, Teachers asks questions and Conclusion)
1 Do you have evidence that cell respiration occurred in peas? Explain.
1  What is the effect of germination on the rate of cell respiration in peas?
1  What is the effect of temperature on the rate of cell respiration in peas?
1  Why do germinating peas undergo cell respiration?

Domain: Big Idea of Age group: Time needed:
Science:
Physics and 6 12-15 4 didactic hours
Chemistry 15-18
Languages Equipment needed Involved actors Used eTool and link:
available:
Portuguese and Computers (1 for 2 Teachers and CosmoQuest,
English person) students http://portal.opendiscoveryspac
e.eu

Quality Characteristics of the Demonstrator

Characteristic |
how Demonstrator follows an inquiry based approach

The demonstrator follows five learning activities of a basic inquiry process.

Characteristic Il
how Demonstrator integrates eLearning element

Google Earth T This software allows students to get a sense of scale and also a contextualized view
of the Moon surface as explored by the Apollo mission, where different parts of the Moon, the parts
from where the images they will study are taken from, can be seen related to the different missions
that closely studied the satellite.

SalsaJ i Salsa J will be used to provide a closer look to the craters, to study their similarities and
differences, their sizes and shapes.

Characteristic Ill
how Demonstrator follows a Big Idea of Science

The Universe is very vast 1 the Solar System is only a very small part of one of millions of galaxies in
the Universe.

To understand the Solar System formation it is important to recognize that this is a complex and
chaotic system where material not used to form planets remains available to impact rocky bodies and
form craters. This demonstrator, and the associated Many Cratered world demonstrator, will provide
a good vision of the dynamic processes still taking place in our Solar System today.

Characteristic IV
how Demonstrator is connected to a real world problem
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The weather and tectonics on the planet Earth constantly resurface the planet and erase signs of our
own wo r | aafesng @xpesiences. Through this activity, students will explore the same types of
craters Earth has had (and in some places still has), on come to understand how dynamic our own
planet has been.

Students will follow a research procedure.

| Experiences with the Demonstrator?

Teacher training session

2013

20

No quantitative results, but, in general, on answering questions on the age of the Moon,

teachers had the opportunity to test the implementation of a lesson created based on the
inquiry methodology.

E ]
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1.9 | Coul ombés | aw |

CARNet ISE project team - Croatian Academic and Research Network i CARNet

| (%) Coulombov zakon | stranica 1118 | 4 | [ =

Kako elektrizirati tijela J12345678010[>

| Short Description: |

In this experiment, students will make the measurements that will allow you to determine a quantitative
relationship between the electrostatic force and the distance between charged objects

| Aims: |

0 Make qualitative observations about the electrical interaction between various charged
objects.

0 Use an examination of forces in static equilibrium to determine the magnitude of the
electrical force between charged objects.

O Use video analysis techniques to determine the relationship between the magnitude of

the electrical force and the distance between two charged objects.

Fostered Skills: |

Problem solving, communication, presentation

|

Connection to the curriculum:

ltés the regular part of school curriculum

Implementation of the Demonstrator: |

Istpart-St udents watch videos about Coul ombés | aw
field tests.

1. How to electricize objects

Objects can be electricized by mutual rubbing. As a result of electrisation objects are mutually
attracted to each other.

Task 1: Watch the videos that demonstrated electrization of objects (duration 00:29 min, 00:15 min).
Try to repeat this demonstration with the objects in your surrounding.

If we bring closer a charged stick to an easy balloon, the balloon will become (electrically) charged and
it will be repulsed from the stick. If we move away the stick, the balloon is no longer charged and it
doesndét show electrical properti es .electribabindection.r e
Task 2: Watch the video about electrical induction (duration 00:28 min).

Task 3: Match* these the terms with definitions:

1) rubbing a) The object ceases to show
electrical properties.
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2) touching b) As a result of electrisation the
objects are mutually attracted.

3) induction ¢) As a result of electrization the
objects are mutually repulsed.

*Answer: 1b, 2c, 3a.

Tho objects charged with the same electron charge they will be repulsed. Two objects charged with
opposite electron charge will be attracted.

Total charge of a certain object is an integral multiple of elemental charge i.e. charge of one electron
or one proton.

2. What is electrization

During electrisation by the touch, free electrons transfer from one object to another.

Task 4: Watch the videos about the transfer of free electrons from a stick to a metal ball (duration
00:37 min, 00:29 min). In this case the stick is an isolator and the metal ball is a conductor.

3. More about the forces
Task 5: Based on the electrical charge of the objects in the image connect* the arrows i.e. vectors of
forces (that demonstrate electrical attraction or repulsion) on the right to empty fields by the objects.

gr ! . gz
- "
—

[

*Answer:

g1

[\
/
é
\..—‘.r i q

The force of which one object is effecting another depends on the amount of electrical charge. If the
amount of the charge in one object doubles and in the other object triples, the force that one body will
effect another will increase six times. Therefore, the force of interaction of charged objects is
proportional to the multiplication of their amounts of electrical charge.
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4. The Columbus law

The electrical force between two charged objects is proportional to the multiplictaion of the charge on
the objects and inversely proportional to the square of the separation distance between the two
objects. Observe the image below.

)

m
£
2

Therefore, this is the formula of the Coulomb's law is

_kaiQ,

F2

F

2nd part - Teacher forms small groups in which students conduct experiments in a virtual laboratory

(Verniercom) . The main | earning objective is to pro
Domain: Big Idea of Age group: Time needed:
Science:
Physics 2 15-18 1-2 hours
Languages Equipment Involved actors Used eTool and link:
available: needed
Croatian, Computers, Teachers, students The 'Nikola Tesla' National Distance-
English 1 per group of Learning Portal
students
http://www.vernier.com/experiments/phys-
abm/7/coulombs _law/
https://tesla.carnet.hr/course/view.php?id=6

Quality Characteristics of the Demonstrator

Characteristic |
how Demonstrator follows an inquiry based approach

Students at the beginning of the lesson are acquainted with the topic, in order to later be able to
perform an experiment to prove Coul ombés | aw.

Characteristic Il
how Demonstrator integrates eLearning element

Learning materials and virtual laboratory are online.

The 'Nikola Tesla' National Distance-Learning Portal is a system that allows computer-assisted
classes and learning to be conducted with the use of digital educational materials. This lesson
includes many video demonstrations that help explain various lesson elements.

Characteristic lll
how Demonstrator follows a Big Idea of Science
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In this experiment, students will make the measurements that will allow you to determine a
guantitative relationship between the electrostatic force and the distance between charged objects.
By conducting this experiment students will prove that objects can affect other objects at a distance.

Characteristic IV
how Demonstrator is connected to a real world problem

Coul ombés | aw exists in our everyday |ife and

| Experiences with the Demonstrator? |

Yes. The content is off the shelf e-learning material. Technical features are adapted and tested by
CARNet Moodle team.
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| 1.10 | DNA i Our Genome |

Jessica Langheinrich - UBT
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| Short Description:

This ISE Demonstrator is divided into 4 parts: one PreLab Unit, two Experimental Units and one
eLearning Unit.
Within the PreLab Unit the students learn to handle the typical working methods in a genetic laboratory
(pipeting, decantation and centrifugation). After that the students carry out the following two
experiments:

9 isolating genomic DNA from the mucous membrane of the mouth and

1 making the isolated DNA visible by agarose gel electrophoresis.
The eLearning Unit forms the link between the two Experimental Units. It is designed according to the
Ainquiry based | earningo gui ded¢DNA-eedel, th&btudents getto r
know something about the structure of the DNA. The new findings enable the pupils to interpret the
results of the gel electrophoresis.

| Aims: |

1. The students get to know some basic knowledge about the DNA-structure and
2. afterwards they are able to interpret the results of an agarose gel electrophoresis.
3. The students are able to distinguish the particle and the macroscopic level of the DNA.

Fostered Skills:

self-directed learning, communication, problem-solving competencies, independent learning,
professional working methods, hands-on and neat working

Connection to the curriculum:

The topics DNA and genetic engineering represent standard topics of genetic education in the
German curriculum. They are organised in the way of a spiral curriculum.

In the 9th grade, the students learn about the structure of the DNA for the first time and get to know
some different DNA-Models. Moreover, the students recognize chromosomes as a packaging unit of
DNA on cellular level. In the 11th grade, genetic subjects were addressed again and the students get
to know more molecular principles like storing, multiplication, realization and modification of genetic
information. The basic knowledge about the structure of the DNA provides the basis for a better
understanding of these topics.

Implementation of the Demonstrator: |

The whole eLearning Unit is embedded in a one day experimental session. It starts with isolating
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genomic DNA from the mucous membrane of the mouth and ends up by interpreting the agarose gel
electrophoresis of these DNA fragments. Within the eLearning Unit that combines the two
Experimental Units, the students learn the basic knowledge about the structure of the DNA for
interpreting the results of the agarose gel electrophoresis.

(step 1 to 3 are eLearning activities)

1st learning activity: Orientation and asking Questions

As result of the experimental outcomes from the first working part in the laboratory, the students can
have a look at their own isolated DNA in an uncoated bottle with snap-on cap. But where is the helix
structure?

To get on molecular level, the students start working with the eLearning Unit. At first they read only the
first part of a newspaper article. It is an excerpt of a letter that Francis Crick wrote his son about
having cleared up the DNA-structure with assistance of James Watson. So again, how does the
structure of the DNA look like?

2nd learning activity: Hypothesis Generation and Design

Students generate hypotheses how the structure of DNA could look like and how they could find out.
They realize that they canét see it with their
the DNA-structure, e.g. a model.

3rdlearning activity: Planning and Investigation

The students enter the interactive DNA-model (http://www.chemie-
interaktiv.net/jmol_viewer_la_dna.htm) and are on the trail of James Watson and Francis Crick. While
working, the students have to answer some leading questions about the DNA-structure which they can
work out with the interactive DNA-model.

4th learning activity: Analysis and Interpretation
Having finished the work with the DNA-model, the students read the whole newspaper article where
they can also find all the information about the structure of the DNA.

5th learning activity: Conclusion and Evaluation
Now the students can reflect their learning process by improving or completing their answers.

6th learning activity: Analysis and Interpretation
Back in the laboratory, the students can have a look at the results of the agarose gel electrophoresis.
They can interpret the occurred picture by using their newly acquired knowledge.

Domain: Big Idea of Science: Age group: Time needed:
Biology 1,7,9 15-18 one day, means six
didactical hours
Languages available:  Equipment needed Involved actors  Used eTool and
link:
German 1 computer for 2 a teacher, a tutor and 3D-Molecule-viewer
persons the students http://www.chemie-

interaktiv.net/
jmol viewer la dna.htm

Quality Characteristics of the Demonstrator

Characteristic |
how Demonstrator follows an inquiry based approach

In this demonstrator the students are working self-directed and independent. The whole student
programme is problem based and aims student problem-solving activities. Means:
1 working with real-world problems,
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learners do their own investigations and find their own explanations: construction of concepts and
knowledge,

working in a collaborative setting,

learners reflect on their own learning process and

the learning program fosters domain specific and domain independent competencies

Characteristic Il
how Demonstrator integrates el earning element

The eLearning element enables the students to have a look at the molecular structure of the DNA.
That is important because it is invisible for the human eye. Therefore this element is necessary for
reaching a deeper and more concrete knowledge about the DNA.

Characteristic Il
how Demonstrator follows a Big Idea of Science

1 All material in the Universe is made of very small particles: The DNA is one of the most
important macromolecule of the world. Its structure is based on molecular level. This
molecular identity is considered in the interactive DNA-model.

I Organisms are organised on a cellular basis: The students have to make the membrane of
their mucous membrane cells of the mouth permeable to reach their DNA. Therefore the
teacher will explain exactly the experiment instructions and their meaning as there is e.g.
dispersing the structure of the cell membrane for getting DNA isolated. Foundation for this is
the knowledge of and about cells.

1 Genetic information is passed down from one generation to another: The structure of the
DNA represents basic knowledge for a better and deeper understanding for all topics
connected to this Big Idea of Science.

Characteristic IV
how Demonstrator is connected to a real world problem

The DNA is one of the basics of life and by reaching a better understanding of this fundamentally
principles, many real world problems in the genetic field can be solved.

Experiences with the Demonstrator? |

Not yet. The presented lesson is part of the evaluation programme of ISE and will be analysed during
the case studies.
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| 1.11 | ECO Mission |
de Jong, T., van Joolingen, W.R., Giemza, A., Girault, |., Hoppe, U., Kindermann, J., Kluge, A.,
Lazonder, AW., Vold, V., Weinberger, A., Weinbrenner, S., Wichmann, A. Anjewierden, A., Bodin, M.,
Bollen, L. d"Ham, C., Dolonen, J., Engler, J., Geraedts, C., Grosskreutz, H., Hovardas, T., Julien, R.,
Lechner, J., Ludvigsen, S., Matteman, Y., Meistadt, @., Neess, B., Ney, M., Pedaste, M., Perritano, A.,
Rinket, M., von Schlanbusch, H., Sarapuu, T., Schulz, F., Sikken, J., Slotta, J., Toussaint, J., Verkade,
A., Wajeman, C., Wasson, B., Zacharia, Z.C., & van der Zanden, M. - University of Twente

| Short Description:

Students perform research on various eco-systems, real and simulated.

| Aims: |

ECO mission is designed f oskilsthée emhtextpfeoolpgy.sts aomtentrist
developed for the age groups from (13) 16 to 19 and is in accordance with curricula in Estonia, the
Netherlands, Norway, Cyprus, and France. General and domain specific learning outcomes can be
outlined.

Fostered Skills: |

1. General learning goals

After successfully completing the mission the students are able:

- to identify a problem from various situated information sources (narratives, videos, animations),
- to identify learning goals and the final state of a problem,

- to effectively manage their work (taking and revising appropriate notes),

- to critically analyse various information,

- to formulate hypotheses that contain measurable dependent and independent variables,
- to plan and monitor their learning process and to evaluate it in an appropriate way,

- to design an experiment for testing hypotheses,

- to analyse and interpret data,

- to relate data with hypotheses and the initial problem,

- to design a model of a phenomenon.

2. Domain specific learning goals

After successfully completing the mission the students are able:

- to explain the relations between a) the level of O, and population size (plants and animals), b) the
level of CO, and population size (plants and animals), c) light and population size (plants), d) the
environmental factors and pH of water, e) light and photosynthesis/respiration, f) temperature and the
level of photosynthesis/respiration, e) light conditions and photosynthesis/respiration g)
biomass/number of organisms in different trophic levels in an ecosystem;

- to apply the mission-specific concepts in biology (abiotic and biotic factors, photosynthesis,
respiration, population size, trophic levels), physics (propagation of light, temperature), chemistry (pH)
in a conceptually coherent way,

- to model the changes and balance in an ecosystem (level of O,, CO,, pH, light, population size,
temperature),
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