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Dear teacher,
We would like to welcome you in the Go-Lab community of schools! Your experience in teaching with online labs
using the Go-Lab portal and your feedback on the use of the tools and services provided are of great value for the
Go-Lab team. Your feedback will help us update the provided tools and services and build an effective portal for the
use of online labs that will be tailored to your needs and serve your expectations. Below you may find a brief guide
that will facilitate you in the making of Inquiry Learning Spaces using the prototype of the Go-Lab authoring
environment.

1. Creating an Inquiry Learning Space in Go-Lab

The Go-Lab project proposes an approach to organize inquiry based activities that include the use of
online labs. The tools offered by the Go-Lab portal, along with the proposed methodology allow users to
create their own lesson plans using the Go-Lab authoring environment and the Go-Lab online labs. The
sections that follow present the Go-Lab Inquiry Cycle template which aims to guide teachers to create
their own lesson plans. A step-by-step guide that helps users to build their own Inquiry Learning Spaces
(ILSs) using the Go-Lab authoring environment is also presented. Within the Go-Lab project, we refer to a
lesson plan as a Go-Lab activity which follows the proposed inquiry cycle template instantiated for a
specific domain which has specific learning goals, and is designed for specific learners. The Inquiry
Learning Space (ILS) is the part of the lesson plan which is visible not only to the teacher but also to the
student. The lesson plan also contains - in addition to the ILS - information on offline (possibly
collaborative) activities as well as accompanying materials for the teacher (for example an answer key).

2. The Go-Lab Inquiry Cycle Template

The Go-Lab Inquiry Cycle is graphically presented in the following image. The contributor of an ILS can
choose to follow different inquiry pathways, as defined by the arrows in the image, depending on the
level of complexity of the activity she/he plans to create. In the template below, a brief explanation
and some general guidelines are presented for each phase of the inquiry cycle.

When you wish to create a new ILS it is advisable that before you start working in the Go-Lab
authoring environment you create a lesson plan using this template and that you gather all your
materials (images and resources).

CONCEPTUALIZATION = ORBNTATION

INVESTIGATION

oN

COMNCLLIS

Figure 1. The Go-Lab inquiry cycle
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The three main possible inquiry pathways are indicated with arrows as seen in the image above:

a) Orientation—Question—Exploration—Data Interpretation—Conclusion;

b) Orientation—Hypothesis—Experimentation—Data Interpretation—Conclusion; and

c) Orientation—Question—Hypothesis—Experimentation—Data Interpretation—Conclusion.

The “Discussion” phase can be seen as a process that is “optional” in the inquiry cycle, while in the
individual learning process inquiry outcomes can be reached without any discussion. However, the
quality of the whole inquiry and related learning gain can depend on the discussions in each inquiry
phase and/or after completing all other phases. Below you may see a brief explanation and some
guidelines for each phase of the inquiry cycle.

Orientation

Orientation is focused on stimulating students’ interest and curiosity towards the problem at hand.
During this phase the learning topic is introduced and the main variables are identified. You may
introduce the topic by adding materials like for example videos, photos or images that would initiate a
discussion and that the students can use in order to familiarize themselves with the problem at hand.

Conceptualization

Conceptualization is a process of understanding a concept or concepts connected to the problem that
has been presented. It is divided into two (alternative) sub-phases, Question and Hypothesis
whose outcomes have similar components. Encourage your students to identify all the concepts that
are related to the problem under discussion and make the correct connections between them. They
can do that by creating a concept map.

Tip: Do not point out any mistakes students might make. Students are supposed to discover these
mistakes themselves and correct them. Alternatively, you may note them down and bring them back
to their attention at a later stage.

Sub-phase 1: Question

Question is a process of generating research questions based on the stated problem. After the
students have identified all the related concepts guide them to formulate their questions on the
subject.

Sub-phase 2: Hypothesis

Hypothesis is a process of generating hypotheses on the stated problem based on theoretical
justification. After the students have identified all the related concepts guide them to make specific
hypotheses which they will later set out to investigate.

Investigation

Investigation is where curiosity is turned into action in order to respond to a stated research question
or hypothesis. Students design plans for experiments, investigate by changing variable values, explore
and interpret outcomes. Investigation has three-sub phases; Exploration, Experimentation and Data
Interpretation. In this phase the teacher must introduce the on-line the students are going to use.

Sub-phase 1: Exploration
Exploration is a systematic way of carrying out data manipulation with the intention to find indications
for a relation between the variables involved. In Exploration there is no specific expectation of the

outcome of the data manipulation and it naturally follows the Question phase.
6
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Encourage your students to propose ways to explore the questions they have set and try to retrieve
information.

Sub-phase 2: Experimentation

Experimentation concentrates on developing and applying a plan for a data manipulation with a
specific expectation of the outcome in mind and naturally follows the Hypothesis sub-
phase. Encourage your students to make an investigation plan and put it in action in order to
investigate the hypotheses they have set. Ask them what kind of tools they will need to deploy and
what parameters they will have to investigate.

Tip 1: Make sure students understand the connection between the investigation and the hypotheses
they have made. In other words make sure they understand why they are doing every single step.

Tip 2: Students also have the tendency to change variables in an uncoordinated way. Guide them so as
to make their investigation as systematic as possible by changing only one variable at a time and by
keeping notes not only for their data but also about the process itself.

Sub-phase 3: Data interpretation

Data interpretation is needed to make meaning out of collected data and synthesizing new
knowledge. Guide your students to propose ways on how they may make use of their data. Propose to
them different options like making graphs, deploying mathematical equations and formulas. You may
also guide your students to check and make use of the relative theory.

Conclusion

Conclusion is a phase for drawing the basic conclusions based on the data that have been collected
and processed during the investigation that was carried out. In this phase learners address their
original research questions or hypotheses and consider whether these are answered or supported by
the outcomes of their investigation. It leads to new theoretical insights — a more specific idea is
created on the relation between variables (following Question) or whether the hypothesis is
supported by the results of the study (following Hypothesis).

Guide your students to draw their conclusions and ask them to compare them to their original
hypothesis. If the students had made any mistakes in the previous stages, make sure you bring them
back to their attention so as to correct them. Depending on the activity you might also need to ask
your students to compare their findings with the respective bibliography or theoretical values.

Discussion

Discussion is about sharing one’s inquiry process and results. It involves the process of describing,
critiquing, evaluating and discussing the whole inquiry process or a specific phase. In each step of the
inquiry cycle, generate a discussion by asking questions so as to stimulate your students and provoke
their curiosity.

Sub-phase 1: Communication

Communication can be seen as the process where students present and communicate their inquiry
findings and conclusions, while listening to others and articulating their own understandings.
Encourage your students to put together a report which will describe every step of their
experimentation. The report does not necessarily have to be an essay-type report. Encourage your
students to come-up with creative ways to communicate their work. For example they can do a small
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video out of it, a prezi, a PowerPoint presentation or a poster like those presented by scientists during
conferences.

Sub-phase 2: Reflection

Reflection is defined as the process of reflecting on the success of inquiry while proposing new
problems for a new inquiry and suggesting how the inquiry process could be improved. Reflection is
also defined as receiving feedback from students themselves, teachers or peers so as to improve this
(sub-)phase or the whole inquiry process in a next trial.

Generate a discussion among the students to talk about their results. Try to identify alternative
explanations and point out the strong and weak points of their work. Encourage the students to
propose corrective moves and refinements of the experimentation process.
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3. Getting started with the Go-Lab authoring environment

The Go-Lab authoring environment is called “Graasp”. In order to use it you will first need to create an
account. Visit the following address: http://graasp.eu/ and create an account. In order to finalize your
account you will need to check your e-mail for a verification mail. Please make sure to also check the

“Spam folder” in case the verification mail has been sent there. Once you create your account, you will be
directed to your Graasp profile page.

ELEFTHERLA TS0_

ELEFTHERIA TSOURLIDAKI

-

Jolnéd spaces

Figure 2. A new Graasp profile

In the main box (1) of your profile you will find all the spaces you will create from now on as well as those
that you will join. On the top right of the main box there are two options. The profile option (avatar icon)
allows you to edit your profile by adding a picture and a brief description of yourself. The “+” icon allows
you to create a new space or a new Inquiry Space.

In the side box (2) another two options are available: Edit (pencil icon on the right) which allows you to
change your password and Notifications (bell icon on the right) which allows you to view the recent
activities of other users on spaces that you have created or joined.

After creating and joining a few spaces, they will all be displayed in your profile page as presented below.

B Dethens
5]

‘2 Eleftheria

Figure 3. A Graasp profile
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a. Creating a new Inquiry Learning Space
In order to create a new Inquiry Learning Space (ILS) click on the “+” button on the top right corner of the

main box in your profile page and select “Create Inquiry Space” (2). The “Create Space” option (1) allows
you to create a new space which is completely empty.

Eleftheria

Eleftheria

Create

Create .
Inquiry

al

. Favorites
Jeiniins o ioniiviions
T R
o Lo | e m

Figure 4. Create a new space or inquiry space options

After you have click in the “Create Inquiry Space” button, add a name for your ILS (in this case “My ILS”)
and click on “Create ILS”.

Eleftheria

New Inquiry Learning Space

Figure 5. Create new Inquiry Learning Space
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The new ILS will appear in the form of a thumbnail at the bottom of your profile page (Figure 6).

Eleftheria

Eleftheria

Eivan =...plexoug Earth a...Planets always ... humans

How dange... § Go-Labsu...

Stelar Evolution How dangerous Go-Lab summer Studying the
(Fernanda) can be ..eorite? school 2014 element...c Table

lmerg:ting -« | Consepvati...

Interacting Conservation of Discover the Discover the Z

Galaxies momentu..lisions Higgs boson boson
.i.'
& i
Craterson ... Galaxy clas’.
b |
s
Craters on Earth Radioactivity - Galaxy Sinking or
and Cther Planets Is radi...humans? classif...rmation floating?

Go-Lab Le... § Eleftheria's ...

Calculating the Go-Lab Learning Eleftheria's Go-Lab
speed of light Environ...emplate Home Space

Go-Lab GA My ILS

Foucault's proof Go-Lab GA My ILS
of Eart...otation

Figure 6. Thumbnail of the newly created inquiry space
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Alternatively you may also choose to create an “Inquiry Space” from Golabz. To do so, go to Golabz
(http://www.golabz.eu/) select the online lab you wish to use and click on the “Create an Inquiry Space”
button (Figure 7). In this case, the system will again create an empty Inquiry Space in your profile page.

The difference is that now the lab from whose page you generated the inquiry space will appear
automatically in the “Investigation” space.

Radioactivity Lab

| Wiew Edit

Q

Lab type: Remote lab

Lab owner: Christian Kreiter, Danilo Garbi Zutin

Age range: 14-16, 16-18, =18

Language: English

Level of difficulty: Medium

Level of interaction: Medium

Booking required: Yes

Web link: http://gateway.golabz e u/public/labs/public/widgets/radiolab 1/

[Alpha and beta particles
and gamma photon o Tweet
% s m @-\.\p‘;\ 1 ] :\’P o
O ol R @ tsres

Figure 7. Create a new inquiry space from GolLabz

You are now ready to start working on the different phases of the ILS. An activity in Go-Lab stems from a
lesson plan that the teacher has previously prepared, preferably using the Go-Lab inquiry cycle template
that has been discussed in chapter 2. For additional guidance on how to prepare an activity before starting
to work in the Go-Lab authoring environment please check the “Prepare” tab in the “Go-Lab tutorial”
section here http://www.golabz.eu/spaces/go-lab-tutorial. An activity in Go-Lab (what the students see
and use during the lesson) is called an Inquiry Learning Space (ILS). Aside from the part that the students
see (ILS), a lesson plan may also include additional resources for the teacher (like answer keys), notes and

proposals for off-line activities.

Notes for the teacher

Resources for the

teacher

(ILS) Proposals for offline
activities

Inquiry Learning

S
RS Lesson Plan

Figure 8. The components of a lesson plan

As depicted in Figure 9 below, each inquiry space created in Graasp includes seven spaces. The first five
spaces are the five phases of the Go-Lab inquiry cycle while there are two additional spaces called
“About” and “Vault” (1). When a teacher sees the ILS he/she has created, from within the authoring

12
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environment, in addition to the inquiry phases he/she will also be able to see a side box (2) which is not
visible to the students through the standalone view. This side box is separate for each space. In addition
to other functions, in this side column a teacher can add the notes for the teacher, links to additional
resources and offline activities. So, when looking at an inquiry space in Graasp the teacher can view the
ILS as well as the lesson plan in total.

Elefthoria

H wous Population growth | Go-Lab tutoeial MMI-
My ILS Discussion 0

Orientation Conceplualisation Imvestigation Conclusion

ADOL Vault

DisCussann

=

Figure 9. The main space of an inquiry space

b. Side box

As seen in the image above, there is a side box in all spaces in Graasp. In this box 5 options are available:
Members, Discussion, Edit, Activity and Sharing.

Members

The avatar icon (1) represents the “Members” section (Figure 10). In this section you can choose to share
your ILS with other teachers who are users of Graasp. In order to add another person, add their Graasp
username in the “Add member” section (3). Once a person is added you can choose to change their rights
between ‘owner’, ‘editor’ and ‘viewer’ by clicking on their current status which is depicted below their
name (5).

Members

Fublic: Arwone can viaw this space

Owners

Elettheria
mwner

flewis

owmieT

A i W T M

Editors

‘:':‘hf AngelA
(4
I aditor

s

Viewers

Figure 10. The "Members" section of the side box
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When you first enter an inquiry space you might notice that beside yourself there is also one more
member present called “AngelLA” (4). This is a default user of the system which allows you to keep track of
your students’ performance. As long as “AngelA” is a member of an ILS, it will record and send activity
traces to the learning analytics back-end for analysis. You can have access to this information through the
monitoring applications of Go-Labz (see chapter 4/section f). If you remove “AngelLA” from an ILS your
students’ activity will no longer be recorded.

In addition to adding people, you can also decide whether you wish this particular space to be “Public” or
“Private” (2). The public option means that this space will be displayed in the ILS when displayed through
the standalone view while the private option means that only the members of this space can view it
through the authoring environment.

Discussion

The bubble icon (1) represents the “Discussion” section (Figure 11). In order to write a comment, type
your message in the “Write your comment” section (2) and hit enter. In this section you can add notes and
tips for the teacher, as well as hyperlinks to additional resources in the form of comments (3). As this side
section is separate for each inquiry phase, you have the option of adding separate notes and resources for
each phase of the inquiry cycle.

Discussion

ERE ! ago
Eleftheria

Example Concept map:
http://graasp.eu/resources/54b68
5edeeB0f52c4732eb5f/raw

roTe amonth ago ®
n Eleftheria
£ Example hypothesis:

http://graasp.eu/resources/54b68
5ffee80f52c4732ebbd
RS = month ago "
G Eleftheria
You may inform your students
about what they will do during this
exercise:

LO0)

e

- Learn how to classify galaxies

- Study images of galaxies which
they will collect themselves using
a robotic telescope

- Investigate the origin of the
shape of the galaxy they'll observe
using simulations.

Figure 11. The "Discussion" section of the side box
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Edit
The pencil icon (1) represents the “Edit” section (Figure 12). In this section you can choose to change the
background of each phase (2) as well as the background of the phase’s thumbnails (3).

Edit the space thumbnail:

2

Edit the space background:

3

—

Figure 12. The "Edit" section of the side box

An example ILS where the backgrounds of the phases and of the thumbnails have been changed is

presented below.

Conservation of momentum in particle colisions [ Edit

Students will determine the total momentum from all particles tracked after a particle
collision and they will calculate the missing momentum(magnitude & direction).

Explogation | Datalnterp...

Conceptualisation Exploration Data
Interpretation

Discussion
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Activity
The graph icon (1) represents the “Activity” section (Figure 14). In this section you can see the current
activity of all members of the ILS.

Activity : M

" 18 days ago 1
M Eleftheria created my =
‘ observations.txt in Vault

a manth ago

Eleftheria created Observation
Tool in Experimentation -
Formation

a month ago
Eleftheria removed Gbservation
Feet in Data Interpretation

B amonth ago
:; Eleftheria created Input Box in
@ Data Interpretation

i

a month ago
Eleftheria created Observation
Tool in Data Interpretation

amanth aga
Eleftheria removed input-Bex in
Data Interpretation

a month ago
v cancel in Experimentation
Classification

a month ago
paulo cancel in Discussion

a manth ago
toula cancel in Orientation

Figure 14. The "Activity" section of the side box

Sharing
The share icon represents the “Sharing” section (Figure 15). This section allows you to share your ILS with
your students as well as other viewers.

Sharing = F

Rate this space;

e g A

Show standalone view

Fitpl/fgraaspeuis/S4T3000e003401 20T cB 5137

N

Lang=en

Enghsh L
Publish inquiry space | [§63

—
Download as ZIP archive | _4-‘,

Figure 15. The "Sharing" section of the side box

By clicking on the standalone view button (2) or on the URL underneath it, a separate tab will open on
your browser displaying the ILS. You can use this URL to communicate your ILS to your students or fellow
teachers without having to publish it in the GolLabz repository. The ILS will function fully.

If on the other hand you wish to publish your ILS in the GolLabz repository you can click on the “Publish
Inquiry Space” button (3). You will be then redirected to a separate page that will allow you to add some
additional information about your ILS and then publish it.

The last option of this section is the “Download as ZIP archive” (4) option which allows you to download
the ILS in a zip format to have as a backup in your computer.
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C. “About” and “Vault” spaces

The “About” and the “Vault” spaces of an inquiry space are two extra spaces that are part only of the
teacher’s view. Unlike the five spaces that represent the five steps of the Go-Lab inquiry cycle (which are
by default set to “Public”) these two spaces are set by default to be “Private”.

The “About” section is an empty space where teachers can store all their resources, both those which are
meant only for the teacher and those which they wish their students to use but at the same time they
don’t wish to have the whole document appearing inside a phase. In addition, in the description of this
space teachers can put some general information and some preparation guidelines.

The “Vault” section (Figure 16) is literally the vault of the ILS. All data that are inserted by the students in
any of the supportive apps (in all phases) of the ILS are automatically stored in the Vault. Thus the
teachers can later have access to all the materials created by the students.

Vault |
l Write a description here

l

B[] =

nikos_1424  evanthios_ d8_1424267 marvas_142
obse...txt 2674..ix 1424, txt 5480...txt A267...txt

| marvas_142 nikosvalai et_ 1424267 kitsios_14 danaii_ch_
A267..ixt s 14..txt S088.. txt 2426, ixt 1424, ixt

[ b
IT . om o= pm e o= g W o= l
™ Sallufn BRI L IR |
statistiki danaii_ch. raw.xlsx MARVAS.xls evanthios. A
_2xls xlsx X xlsx '

e
Figure 16. The Vault after the completion of a lesson using the ILS
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4. Building your own Go-Lab Inquiry Learning Space

a. Building a phase

The sections below demonstrate how to fill in and complete a single inquiry phase space. In order to
complete an ILS you may repeat the same steps in every inquiry phase space. Teachers may create an
activity using the Go-Lab authoring environment and use it with their students. The product of what the
teacher makes in the Go-Lab authoring environment is what the students will be able to see through Go-
Lab and as mentioned above it is called an Inquiry Learning Environment (ILS).

Once you have created a new ILS following the steps above you are ready to start working on it. Click on
the icon of the ILS you want to work on (in this case “My ILS”) to view the different inquiry phases of the
ILS.

‘Eleftheria

Joined spaces

Craterson ...

testils Craters on Earth My ILS
and Oth...ets (1)

Population ... § Go-Lab tut...

MéTpnon 1ng Population growth Go-Lab tutorial
evepyoU...u Hhiou

Go-Lab mo... Craters on i
Go-Lab movies Padievépyeia: Craters on our
Eival T...pwToUG; Earth a...Planets

I"'s.-'Ra : oacti... | Jigsaw Acti... §j Stelar Evolu...

Figure 17. The Graasp profile displaying all the ILS available to the user

In the authoring environment, every phase of the ILS is presented by a space that is titled with the name
of the inquiry phase, namely: Orientation; Conceptualization; Investigation; Conclusion; Discussion. There
are two more spaces; “About” and “Vault”. “About” is the space where the contributor adds some
general information like a brief description of the activity and any resources there might be. The “Vault”
is a space where the data coming from apps are stored.

Note that when viewing the central space of an ILS (Figure 18) on the top of the page there is a bar (1)
where the titles of all your ILSs are displayed. The ILS you are currently viewing is in blue. You can switch

18
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between different ILSs using this tab. In order to get started, click on the first inquiry phase space of the
inquiry cycle named “Orientation” (2).

P IR

My LS l| 1
My ILS (+] Discussion & Q @ M o5

—
COrientation Conceptualisation Investigation
Conclusion Discussion About
Vault

Figure 18. The center space of an ILS

Note that now, as shown in figure 19 there are two bars instead of one on the top of the page (1). The
top bar displays your ILSs as before while the second bar displays the spaces that are part of this specific
ILS. You can switch between spaces using this second bar.

When entering a phase space for the first time all you will see is a brief descriptive message (4). You can
choose to keep, delete or alter this message. You may also choose to change the name of the phase by
clicking on its name (2).

You can now start building your activity by adding different items. In Graasp, the building of each phase is
based on adding different items to each space. So let’s say for example, that in a phase the teacher
wishes to include some introductory text, then a video, then some more text, then an image, and then a
supportive app. These, are three (3) different items (a video, an image and an app) that have to be added.
Texts in between items can be added in the descriptions of each item as explained below (section d). In
case extra text is also needed this can also be added in the form of a resource as explained below (section
d). When working in a phase it is advisable to first add all the different items you wish to add and then
continue with adding the relative texts between them.

In order to begin adding items in the Orientation phase click on the “+” button (3).

19
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Fleftheria et - 7 i
T_u"l'y' B9 Mitpnon tng evepy... | Population growth | Go-Lab tutorial
Nl Conceptualisation | Investigation | Conclusion | Discussion

=

(@

Orientation 2

Welcome to the Orientation phase. You can describe here
what students have to do in the Orientation phase.

Figure 19. The Orientation phase space

Once you click on the “+” button, four different options of will appear. An item in Graasp can be any of

these four types.

. WA MeTpnaon TR evepy... | Population growth | Go-Labtutorial | Go-Lab movies | Padievépyeia: Eive
elgncub il Conceptualisation | Investigation | Conclusion | Discussion | About | Vauit :

Orientation

Create Add Add Add
Space Resource App Lab
g, 2 3 a

Welcome to the Orientation phase. You can describe here what students have to do in
the Orientation phase.

Figure 20. Add item options

In Figure 20, option “Create Space” (1) allows you to create a sub-space inside the space you are
currently in. Option “Add resource” (2) allows you to integrate any kind of resource in this space. A video,
an image or a pdf file are examples of such resources. Option “Add App” allows you to add a supportive
app to your ILS either from the Golabz repository or from an external source. In order to add apps
successfully in your ILS if you choose to add one from an external source keep in mind that the format of
such applications needs to have a ‘.xml’ extension. Finally, option “Add Lab” (4) allows you to add an

online lab from the Golabz repository.

20
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b. Adding items to your ILS
When building a phase the three types of items you will mostly use are resources, apps and labs. More or

less all these three types work the same way.

Resources
Let’s start by adding resources. You can choose to add a resource in your ILS by clicking on the ‘Add

resource’ button as shown in the picture above (Figure 20). Once you do that Graasp will ask you to give a
name for the resource (1) and add the resource URL (2) or upload the file of the resource (3).

Orientation

New Resource

d resource from LIRL or

| Upload file |§,

Figure 21. Add resource option

You can choose any kind of resource you wish to add, like videos, images, pdf files or animations. For
example let’s say we wish to add a YouTube video. Add the name of the video in the “Name” box (1). Copy
the URL of the video and paste it in the “Resource URL” box (2). Then click on the “Add resource” button
(4) and the video will appear beneath the introductory description of the phase (Figure 23).

Orientation
New Resource

Add resource from URL or

CERN in 3 Minutes i 41| Upload file

https://www.youtube.com/watch?v=2ju ‘2-

oo |

Figure 22. Add an online item as a resource
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The video we just added appears in the ILS in the form of a thumbnail.

Orientation +]

Welcome to the Orientation phase. You can describe here what students have to do in
the Orientation phase.

CERNin3
minutes

Figure 23. The Orientation phase including a resource

Now let’s say that we also need a picture under the video which is stored in our computer. Click on the “+”
button again and then click on “Add resource” again. This time, instead of adding a name and a URL click
on “Upload file” button and select the image you wish to add from your computer. Once you select it, the
image will appear in the form of a thumbnail next to the video’s thumbnail (Figure 24).

When it comes to adding items from your computer you may also drag files from their original folder in
your computer and drop them in the item section below (Figure 24). This drag and drop feature can be
very handy when you wish to add multiple items; as it allows you to add them all together as a group.

Orientation ]

Welcome to the Orientation phase. You can describe here what students have to doin
the Orientation phase.

CERNin3
minuies

Figure 24. The Orientation phase including two new resources

So far we have added a video and an image to our space. So if we now click to see the standalone view
from the “Share” option of the side box the ILS will look as displayed in the image below (Figure 25). Note
that the description of the video (right above the video) was added automatically from YouTube. You can
choose to delete, edit or keep this description as is.
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olhicullil Conceptualisation Investigation Conclusion Discussion

Welcome to the Orientation phase. You can describe here what students have to do in the
Orientation phase.

A 3 min tour of CERN and its research facilities Oct 2009 update.
CERN in 3 Minutes (2009)

Large Hadron Collider

Figure 25. Standalone view of an ILS under construction
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In case you choose to add a resource whose format is not supported yet by the system you will receive a
relative message in the standalone view (Figure 26). Such resources could be for example MS office or
Open office documents that cannot be displayed online or some websites like for example Facebook. In
any case, the notification message will also include the original URL of the resource or a direct link to the
uploaded resource. Such files can also be added as hyperlinks as it will be explained later on (sections d
and e)

[The file format of Related Theory.docx is not yet supported. You can access the resource in the
following link: http://graasp.eu/resources/54f48c96696726244a94f814/raw]

Figure 26. Notification message for not supported file formats

Supportive Apps

Now let’s say that underneath our image we would like to add a supportive app; in this case a concept
map. Supportive Apps or simply Apps are web based software applications supporting specific learning or
teaching goals and tasks in online labs. Click again on the “+” button (Figure 20) and this time click on the
“Add app” button (Figure 20. Click on the “Select App” option and a list of all the applications available in
Golabz will appear (Figure 27).

Orientation

New App

Add app from URL orchoose an ann from Gool ah

Name [Select app

Action Statistics

App URL “
”-ll “ This app visualises the number of a...

Welcome to the Orientation phase. You can :-uﬂ

Calculator
A simple math widget, which allows ...

Calendar App

the Orientation phase. i .
p Vg Text area that can be edited by all u...

Check Spelling

This gadget is used to check spellin...

Code Compiler

CERNin3 LHC.png
minutes

Figure 27. Add supportive application option
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Select the app you want. The selected app will now appear next to the thumbnail of the image which we
previously added (Figure 28).

Orientation

Welcome to the Orientation phase. You can describe here what students have to do in
the Orientation phase.

couman

concepls

CERNin3 LHC.png Concept
minutes Mapper

Figure 28. Supportive app added to the Orientation space

Online lab

Finally, let’s say that after the concept map we also wish to add an online lab. Click on the “+” button again
and this time select the “Add lab” option (Figure 20). Click on the “Select lab” box and choose the lab you
wish from the list that appears (which includes all the labs of GolLabz).

Orientation
New Lab

Chogse a lab from Go-Lab

Al This model simulates the classic ex...

Interactive METEOSAT describe here what students have to do in
The European Space Agency (ESA) ..

Island Biogeography
This model simulates MacArthur &a...

LHC Game
A computer interactive ceveloped ...

Logistic Growth
This model illustrates resource-limit..

Figure 29. Add online lab from GolLabz option
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The inserted lab will now appear next to the thumbnail of the item previously added.

Welcome to the Orientation phase. You can describe here what students have to do in
the Orientation phase.

i Ein
CERNin3 LHC.png Concept LHC game
minutes Mapper

Figure 30. Lab added to the Orientation space

So now we have added four (4) items, two (2) resources (a video and an image), one (1) app (the concept
map) and one (1) online lab (the HYPATIA lab). In the standalone view, these items will appear one under
the other as shown in figure 31.
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Concoplualisation  Invesligation  Conchsion  Descussion

Large Hadron Collider

Concept Map - concepl Map

Figure 31. Standalone version of an ILS under construction
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c. Viewing Options
While working in Graasp, there are three (3) different ways to view the items of any phase. You can switch
between the three options by using the little buttons right under the introductory message of the phase

(Figure 32).

Orientation [+]

Welcome to the Orientation phase. You can describe here what students have
to do in the Orientation phase.

Figure 32. Viewing options

Thumbnail View
The first option is the thumbnail view (Figure 33). In this view you can see all your items as little tiles or

thumbnails one next to the other.

Welcome to the Orientation phase. You can describe here what students have to do in
the Orientation phase.

CERNin3 LHC.png Concept LHC game
minutes Mapper

Figure 33. Thumbnail view
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You can choose to open, move to another phase, download, add to favorites or delete any given item by
clicking on the top right corner of its thumbnail (Figure 34).

Orientation [+]

Welcome to the Orientation phase. You can describe here what students have
to do in the Orientation phase.

Open

Move
Download
Favorite

Delete

CERNiIn3 LHC.png Concept Hypatia app
minutes Mapper

Figure 34. Orientation space a displayed through the thumbnail view

You may also rearrange the order of the items by dragging and dropping them to a new place (Figure 35).

Orientation

Welcome to the Orientation phase. You can describe here what students have to do in
the Orientation phase.

CERNin 3 Concept Hypatia app
minutes Mapper

Figure 35. Drag and dropping a resource to change its position

29



Guidelines for the design of Go-Lab Inquiry Learning Space

Long View
The long view allows you to see all items opened one under the other (Figure 36). This view is ideal when
working on the different items of your ILS and especially when adding texts.

Orientation - -

Welcome to the Orientation phase. You can describe here what students have to do in
the Orientation phase.

LHC.png &

Large Hadron Collider

CERN in 3 minutes

A 3 min tour of CERN and its research facilities Oct 2009 update.

CERMin 3 Minutes (2009)

Figure 36. The long view of a space
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As shown in figure 37, for every item there is a blue bar (1) on top (which is not displayed in the
standalone view) which includes the name of the item. Right under this blue bar there is a description box

(2). This box will be used later on to add our texts. Under the description box you can also see the item
itself.

LHC.png &

[t

N

Large Hadron Collider

Figure 37. A single item as displayed using the long view

Just like the name of a phase, you can click on the name of an item to rename it. By clicking on the pencil
icon on the right you may choose the size of an item(Figure 38).

I - O Z

Small

Medium

Large v

Figure 38. Change name and change size options of an item
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List View
The list view allows you to view all your items in the form of a list. In this view you can also see the access

rights your items (public or private).

Orientation [+]

Welcome to the Orientation phase. You can describe here what students have todo in
the Orientation phase.

= 0[=]

ik
v

4

i
-

. LHC.png

f5s8 CERN in 3 minutes

- Concept Mapper

ﬁ Hypatia app

L I T A L I B

Figure 39. The list view of a space

d. Adding texts
As you may have already noticed, each item comes with a description box above. You can use these text
boxes to add the texts between each item.

Figure 40. The description box of an item

You can also add hyperlinks and style your text using the basic styling functions through keyboard
shortcuts. The following basic keyboard shortcuts will work in this description box:
e Ctrl+B =Bold letters
o Ctrl+l = Italics
e Ctrl+K= create hyperlink (make sure you first highlight the text to which you wish to add the
hyperlink)
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If you need extra space for more text or more complex texts (adding bullets, tables etc.) you may also add
a text editor as a separate item anywhere in the phase. To do this click on the “Add Resource” button
(Figure 20) and add only a name for the resource (1) (do not add a link or click on the “Upload file” button)
and then click on “Add resource” (2) as shown in figure 41.

Orientation

New Resource

Add resource from URL or

Upload file

tesource URL

Figure 41. Add a text editor option

The system will then create a “.graasp” resource item which will appear next to the last item you have
added (when viewing using the Thumbnail View).

Orientation [+

Welcome to the Orientation phase. You can describe here what students have to do in
the Orientation phase.

LHC.png CERMNin3 Concept Hypatia app textl.graa
minutes Mapper sp

Figure 42. Text editor added to a space
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You can use the text editor by switching into the long view (Figure 43). Once you turn into the long view,
click on “Edit” (2). You can now type your text and use all the functions which appear in the toolbar (3).The
functions available (starting from the left in figure 43) are:

- Formatting (normal texts, code and different types of headings)

- Bold letters

- ltalics

- Deleted text

- Insert bullets

- Outdent

- Indent

- Insert table

- Insert link

- Change alighment

- Insert horizontal rule.

textl.graasp

ite a description here

l View J=s Z
I!lBIS'=='==_EEc-::_-'—I§

Figure 43. Text editor options

Once you finish your work click on “View” (1) to save your work. You can edit your text by clicking on
“Edit” again. Please note that the text editor requires you click on “View” in order to save the text.
Additionally, the description boxes of all items save the text automatically so you do not need to save. Like
with any other resource you can move around the text boxes and rearrange their position in the phase.
After adding the texts needed between the items we had previously inserted, the phase will now look like
displayed below (Figure 44). In figure 44 below, the introductory message has been altered. Texts have
been added in the description boxes of each item (including a link in the lab’s description) and an
additional text editor was added to add the last text displayed below the HYPATIA online lab.
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Large Hadron Collider

Figure 44. Standalone view of a completed ILS Orientation phase
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e. Addingresources and notes for the teacher
As mentioned above, you can add notes for the teachers and resources using the comments section of the
side box and the “About” space respectively. Adding teachers’ notes as well as supportive materials will
make your activity much easier for any teacher to use.

Adding Resources

As mentioned above you can add resources in any phase of an ILS. However there are cases that a teacher
might not wish to have a whole document (a long pdf for example) integrated in a phase but instead
he/she might prefer to have it as a hyperlink that can be opened in a separate tab. In addition, a teacher
might also wish to add resources that will be available only for the teacher (for example an answer key). In
both these cases, such resources can be added in the “About” section. Remember that the “About”
section is by default set to “Private” so it is not visible to the students through the standalone view. It can
only be seen through the authoring environment by the users that are members of the ILS.

To add such resources, go to the “About” section of the inquiry space and use the “Add resource” function
to add all the resources or instead use the drag and drop function as described above (chapter 4/section
b). Now let’s say that in our example we wish to add a “Related theory” file for the students and an
answer key which will be only available to the teacher. Like mentioned above the first step is to add these
resources to the “About” space (Figure 45).

Teacher Related
Answ...pdf theory.pdf

Figure 45. Resources added to the "About" section

Once the files are in the “About” section you can derive a URL for each of these files so you can hyperlink
them anywhere in the ILS. To do that, while viewing the items using the Thumbnail view like in figure 45
above, click on the Thumbnail of the resource for which you wish to get a URL. The system will then open
up a preview of the resource (Figure 46). Click on the “Raw” button on the top right corner.
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Related theory.pdf (2/2)

+ - | Automatic Zoom v |

Related theory

Newton's Laws

Newton's first law states that every object will remain at rest or in uniform
motion in a straight line unless compelled to change its state by the action of
an external force. This is normally taken as the definition of inertia. The key
point here is that if there is no net force acting on an object (if all the
external forces cancel each other out) then the object will maintain a
constant velocity. If that velocity is zero, then the object remains at rest. If
an external force is applied, the velocity will change because of the force.

The second law explains how the velocity of an object changes when it is
subjected to an external force. The law defines a force to be equal to change
in momentum (mass times velocity) per change in time. Newton also
developed the calculus of mathematics, and the "changes” expressed in the
second law are most accurately defined in differential forms.

For an object with a constant mass m, the second law states that the total
force F is the product of an object's mass and its acceleration a: ZF -m-a

For an external applied force, the change in velocity depends on the mass of
the object.

The third law states that for every action (force) in nature there is an equal
and opposite reaction. In other words, if object A exerts a force on object B,
then object B also exerts an equal force on object A. Notice that the forces
are exerted on different objects.

Conservation of momentum
Momentum is defined to be the mass of an object multiplied by the velocity
of the object.

Figure 46. Preview of a resource in Graasp

The resources will now be displayed in a new tab. The link displayed in the browser is the link of the

resource. Note that all such links coming from Graasp end in “/raw” (Figure 47). In order to hyperlink this

URL anywhere in the ILS, copy the link mentioned above. Then, go to the phase in which you wish to add

it, select the text to which you wish to hyperlink it and use the hyperlink function (Ctrl+K in the case of

description boxes and the “Insert link” button in the case of the text editor).

F rasprues ge—
- 0" qraaspeu

Conservalion of momentum - Ralsted Theary

Related theory

an external force, This ts noemally taken as the definition of inertia. The key
point hede & that If there 5 no net force adting on an object (if all the
the object will maintain a
the object remains at rest. If

The second law explaing how the velocity of an object changes when it is
subjected to an external force. The law defines 3 force to be equal to change
in momentum (mass times welocty) per change in time. Newton also
developed the calculus of mathematics, and the “changes® expressed in the
second law are mast accurately defined in differential forms.

Frr an nhiart with a ronctant mace m. the sarnnd Law cfates that tha tnkal

Figure 47. Raw resource displayed
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If you wish to have the resource available only for the teacher there in no need to do anything else. As
long as the document is in the “About” space, all the members of the inquiry space will have access to it.
In addition, you may also indicate to the members where in the ILS a document is needed through the
comments section.

Adding notes for the teacher
The notes for the teachers are an essential part of a lesson plan especially in the case we expect many
teachers to use it. The notes for the teacher might include suggestions for offline activities, tips and tricks
and comments based on a teacher’s past experience with this ILS. You can add notes for the teacher in
any phase of the ILS using the “Discussion” option from the side box. Simply type your note and click
enter (Figure 48).

Orientation

Welcome to the Orientation phase. This activity is about elementary particles. Make sure students check the

A  manual of the lab)|

Have a look at the following image? Do you know what it depicts?

Figure 48. Add notes for the teachers

Note that if you add URLs in this section the system will automatically add a hyperlink for them. Thus you
may as well copy the link of a resource from the “About” section as described above and paste it in the
comments section for the teacher to find (remember that this section is not visible by the students). This
way, teachers not only have access to all additional resources through the “About” section, but they may
also find them directly in the phase in which they are supposed to be used (Figure 49).

[+] Discussion L O & M =3

afew seconds ago
Eleftheria

Here is the answer key:

o 5 ; e http://graasp.eu/resources/54f5¢c1
Have a look at the following image? Do you know what it depicts? 2001180a17i21a5562/raw

Orientation

Welcome to the Orientation phase. This activity is about elementary particles.

-

b

LHC.png

a few seconds ago
Eleftheria

Make sure students check the
manual of the lab.

)

Large Hadron Collider

Figure 49. Notes and answer key added to a space
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f. Monitoring students

As mentioned in chapter 3/section b, every ILS has a default member called “AngelA”. As long as
“AngelA” is a member of an ILS, the system will keep track of students’ activity. You can have access to
the tracking records by adding to your ILS the respective supportive apps from the Go-Lab repository. You
can add these supportive apps in a private space of your ILS so that only the members of the ILS can have
access to them (of course, if for some reason you wish your students to have access to these monitoring
apps as well you may alternatively add them to a public space). Given that by default the only private
space in an ILS is the “About” space you can add these apps there. Alternatively you may create a new
space, which you will set to private, and add the apps there so you can have them separately from other
items. To do that, go back to the main space of your ILS, click on the “+” button and select the “Create
Space” option (Figure 50).

LC IR iroron o cvcoy. | Popuition rown | Go-Lab iorial | Go-Lab movies | Pobievépyoi o

i Create Add
et Space Resource

| Write a description here

0=

Orientation J Conceptual... §| Investigation | Conclusion

Orientation Conceptualisation Investigation Conclusion

Discussion

Discussion

Figure 50. Create new sub-space in an ILS
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Add the name you wish (in this case “Monitoring”), click on the green “Create Space” button and the new
space will appear right next to the “Vault” space (Figure 51).

My ILS

Write a description here

i [ =

Orientation §§ Conceptual... §§ Investigation

Orientation Conceptualisation Investigation Conclusion

Discussion Monitoring

Discussion About Vault Monitoring

Figure 51. New sub-space added to an ILS

Enter the “Monitoring” space and from the “Members” section of the side box, set the space to “Private”
(If you wish your students to have access to this space through the standalone view keep the space set to
“Public”. It will then appear in the standalone view as a new separate tab).

Members A

| Private: Only members can view this space

Monitoring

Write a description here
Add member

Owners

N Cicftheria x
: owner

Editors

x

fhy  AngelA
1“

Figure 52. Change access rights of a space option

Now it is time to add the monitoring apps. Following the procedure described in chapter 4/section b, add
the following apps (any or all) from the Go-Lab repository:

- Action Statistics

- Online users visualization

- Student time spent

40



Guidelines for the design of Go-Lab Inquiry Learning Space I

The “Action statistics” app visualizes the number of actions of the users in an ILS per app as a multivariate
bar chart. Users can adapt the visualization by filtering for apps and by altering the visual representation.

Action Statistics

e
wt
@ Grouped O Stacked @My ILS @ conceptmapper
@ observationTool @ hypothesis scratchpad
@ Starter App
17.0
16.0
15.0
14.0
13.0

°

K
,
3

)

Figure 53. "Action statistics" supportive application
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The “Online users’ visualization” app shows for every phase in an inquiry space which users are currently
active in that phase. The user is shown with his profile picture or the first letter of his name. The

visualization is updated in real time.

Online users visualisation

Write a description here
Nobody is connected

Orientation Conceptualisation

0 0

Investigation Conclusion

0 0

Discussion Monitoring

0 0

Figure 54. "Online users’ visualization" supportive application
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Finally the “Student time spent” app displays a table with the time spent for each student in each phase of
an inquiry space. The time spent is updated in real time for each user and phase.

Student time spent

Write a description here

Orientation Conceptualisation Investigation Conclusion Discussion Monitori

Average
time

et 06:22 00:00 00:00 00:00

06:22 00:00 00:00 00:00 00:00

Figure 55. "Student time spent” supportive application
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5. Publish your ILS

In order to publish your ILS click on the “Publish inquiry space” button in the “Sharing” section of the side
box in your ILS space (Figure 56).

Sharing
Rate this space;
nm0O= O o o A
Orientation | Conceptual... § Investigation § Conclusion hitpLaroasp.euieS4ecod588cdT oS eubBuBSela?
lang=en
Emglish *
Orientation Conceptualisation Irvestigation Conchusion

Publish inquiry space

Download as ZIP archive

H M
DBCuBENDN ATt Wauit Mcnitorng

Figure 56. Publish ILS option

The system will redirect you to a new page (you might be asked to re-login first) called “Create Inquiry
Space” (Figure 57) in which you can add some basic information for your ILS and then publish it in Go-
Labz.

Online Labs Apps Inquiry Spaces Big ldeas About Tutorials

Create Inquiry Space

General *  Educational Bigideas Screenshots

Title *
My ILS
ILS image

ILS image is displayed as the main icon of the inquiry learning space. Please upload a picture with the minimal size of 400px * 400px. A square picture will be
preferred, but is not a must.

Select media

Description
Please provide a textual description of the inguiry learing space.

Eais = & @ A~ A~ % Font = | see B styies K3 o

1]
(]

E

B I U =

Figure 57. Inquiry Space publish form

44



Guidelines for the design of Go-Lab Inquiry Learning Space

You might notice that many of the fields are pre-filled. The information in these pre-filed fields is derived
from the lab which you have used in your ILS. You may choose to alter these fields if you wish. Once you
fill in all the necessary information in all of the four (4) tabs of the “Create Inquiry Space” page click on
the “Save” button at the bottom of the page. Once you are done the ILs will appear in Go-Labz.

Once your ILS is published in GolLabz it will be available to all users of the Go-Lab repository. Thus, other
teachers may also choose to view or use your ILS. Likewise you might also wish to use an ILS that is
published in GolLabz by another teacher. If you wish to only get access to the ILS part all you need to do is
click on the “Students’ Link” URL (1) in the preview page of the ILS in Golabz (Figure 58). If however you
wish to use the whole lesson plan you must get access not only to the standalone view of the ILS but also
to the respective inquiry space in Graasp. To do that, click on the “Copy this Inquiry Space” button (2). A
clone of the original inquiry space will then be created in your own account. Note that this clone is not
published in Golabz as the original inquiry space. You may use the cloned inquiry space as is, or you may
make any alterations you like (note that the clone is located in your profile, so you are its owner). In case
you make many alterations so that the two ILSs (original and clone) are no longer the same activity you
may choose to publish the cloned ILS as a new ILS following the procedure mentioned above.

Conservation of momentum in particle colisions

View Edit
by Eleftheria Tsourlidaki, Angelos Lazoudis

Age range: 14-16, 16-18, =18
Language: English
Level of difficulty: Advanced
Level of interaction: High
Average learning time: 2 didactic hours
Access rights: Creative Commons Attribution (CC BY)
|Student's link: http://graasp.eufils/54731234e9934012b7cB65f97 ?lang I 1

m 0| wrTweet (0| | 2+

N

Description:

In this activity students have the chance to test the conservation of momentum in particle collisions. Using data from the ATLAS experiment
at GERN they determine the total momentum from all particles tracked after a particle collision and they calculate (magnitude & direction)
the missing momentum.

Figure 58. The preview page of an ILS in GoLabz
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6. Glossary

Golabz: The Go-Lab repository. It includes a selection of online labs, a pool of ILSs which use the online
labs and a collection of apps apt for use in the Go-Lab ILSs.

Graasp: The authoring environment of Go-Lab.

Inquiry Learning Space (ILS): The part of the activity that students are able to see through the standalone
view.

Inquiry Space: A Graasp space which follows the Go-Lab inquiry cycle. It contains one space for each
Inquiry phase, an “About” space and a ”Vault” space.

Lesson Plan: A complete Go-Lab activity. A lesson plan includes the part that the students can see (ILS),
the teachers’ notes, and additional resources for the teacher.

Space (or Graasp space): In Graasp, a space encapsulates the context of a collaboration. A space in
Graasp can be loosely compared to a folder with associated membership and permissions. In contrast to a
folder, a space in graasp allows not only to store files but also to display dynamic content and run web

apps.

Supportive Applications (Apps): Small web based software applications supporting specific learning or
teaching goals and tasks in online labs.

Note: For further help on how to create your own space you can also visit the “Go-Lab tutorial” section
here http://www.golabz.eu/spaces/go-lab-tutorial

46



