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1. Executive Summary

This deliverable reports on the work done in WP5 with respect to (a) the final developments and deployment
of the final version of the Inspiring Science Education (ISE) System that is currently being used for the Phase
Cof the | SE Pr o] €cftSa projegtipilots $stested oPOctmlseie2015 and it will last for ten (10)
months, namely until July 2016. To this end, this deliverable deals with (a) the technical development and
new features/functionalities of the different components of the ISE System since the intermediate release of
the ISE System at M24 (described in previous deliverable D5.2.2), (b) an extensive study that was performed
for evaluating the wusability of all/l | SE Systembs
(October 2015 to March 2016) and (c) the final deployment of the ISE System and summative data about its
usage until the end of M36 (31/03/2016). More specifically, the main outcomes of this deliverable can be
summarized as follows:

A Final developments, deployment and a usability study (with N=695 teachers) of the ISE Portal
(http://portal.opendiscoveryspace.eu/ise) for supporting registered teachers to organize and manage
national, thematic or school communities, as well as for sharing their lessons and educational
scenarios created with the ISE Authoring Environment. The ISE Portal also provides to the ISE pilot
teachers access to aggregated educational resources from various repositories. This is technically
supported by a metadata harvesting process, which has resulted to harvest educational resources
from eleven (11) different web-based repositories. The ISE Portal currently2 includes 6.715
teachers and 210 teacher communities.

A Final developments, deployment and an extensive usability study (with N=61 teachers) of the ISE
Tools repository (http:/portal.opendiscoveryspace.eu/repository-tool) for storage, search and
retrieval of the different eLearning Tools that are offered by the project partners, as well as by
external tool providers to be used by teachers during the lesson/educational scenario authoring
process. The ISE Repository currently’ includes 131 eLearning Tools, along with their related
metadata.

A Final developments, deployment and a usability study (with N=324 teachers) of the ISE Authoring
Environment for supporting teachers (a) to design their lessons as well as their educational
scenarios by following a variation of the inquiry based teaching model (as proposed by WP3) and (b)
to develop and include in the different phases of the inquiry based teaching model assessment tasks
following the PISA 2012 problem solving framework (as proposed by WP8) towards assessing their
student s6 pr oindetences.sToel ISEi Aatigoring Environment has been used? by 1.169
teachers, who have developed 831 lessons/educational scenarios, as well as 2249 clones of
these lessons/educational scenarios.

A Final developments, deployment and a usability study (with N=121 teachers and N=136 students)
of the ISE Delivery Environment for supporting teachers (a) deliver their lessons as well as their
educational scenarios in their classrooms with their students and with the use of different devices
(i.e., desktop and tablets) and (b) collect assessment data towards monitoring the development of
their students problem solving competences. The ISE Delivery Environment has been used? by 238
teachers and 7715 students who executed 400 classroom runs of 83 ISE Demonstrators at 290
European Schools from 12 European Member States.

A Final developments and deployment of external educational tools to be used in lessons/educational
scenarios developed by teachers. More specifically, the following tools (from the intermediate
release of the ISE System at M24, described in previous deliverable D5.2.2) have been further
developed: (a) an augmented reality tool, namely the Science Center To Go Mobile with three
different experiments, namely Bernouli Effect (http://goo.gl/ndzphf), Doppler Effect
(http://g00.ql/TTzfWd), Double Slit (http://goo.qgl/YkDfrJ), (b) Online Labs and Simulations, namely
Lear ni tighD &sllution (http:/goo.ql/it8n6x), L e ar nintrod®ubtidrs to Telescopes
(http://g00.0l/9Mj20x) and L e ar n i RrignBrp Mechanics (http://goo.gl/lvnAVad). Finally, the
SIMAULA Educational Game (http://goo.gl/8i5JNi), which supports STEM teachers training on
using inquiry-based teaching in their classrooms, has been further developed and tested about its
usability with (N=30 university students).

2 Data retrieved or81/3/2016

compoa
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Based on the above, the use of the ISE System is expected to be greatly increased until the end of Phase C
of the | SE Project ds 6)pThiscaleasly dénmoasiretes yhe lar@elscale /d@pbyinent
capacity of the ISE System and provides strong evidence about its sustainability after the project end.
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2. Introduction

2.1 Scope

This document st an dx3Depoyment ofFinalvler sapbil rei MigD5Sci ence Educat
its scope is to describe: (a) the technical development and new features/functionalities of the different
components of the ISE System since the intermediate release of the ISE System at M24 (described in

previous deliverable D5.2.2), (b) the study that was performed for evaluating the usability of all ISESy st e md s
components during the first six months of the Pilot Phase C, namely from October 2015 until March 2016

and (c) the final deployment of the ISE System and summative data about its usage until the end of M36
(31/03/2016).

2.2 Audience

As well as the WP5 partners, this document also targets the various ISE partners in other WPs, so that they
can be aware of (a) the final functionalities and features of the different components of the ISE System (b)
feedback received from the pilot users regarding its usability and (c) the data from the use of the different
components of the ISE System until the end of M36 (31/03/2016). Moreover, this deliverable can provide
insights about the technical development and the use of the ISE System to other interested parties external
to the ISE Project consortium.

2.3  Structure

The deliverable is structured as follows. Following this introductory chapter, chapter 2 presents the new
features/functionalities of the ISE Portal and the ISE Tools Repository (implemented since the intermediate
release in M24), as well as results from the usability study and summative data from the use of ISE Portal
and the ISE Tools Repository by pilot users until the end of M36 (31/03/2016). Chapter 3 describes similar
information to chapter 2 but this is for ISE Authoring and Delivery Environment. Chapter 4 presents the new
features/functionalities of (a) Science Center to Go augmented reality tool and the Learnit3D online
labs/simulations, as well as (b) the SIMAULA educational game, which supports science teachers training on
using inquiry-based teaching in their classrooms. Finally, chapter 5 presents our conclusions regarding the
overall deployment capacity of the ISE System and its sustainability after the project end.
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3. ISE Portal and ISE Tools Regository

3.1 ISE Portal

3.1.1 Overview of New Features and Changes since the Intermediate Release

This section presents the new features and developments regarding the ISE Portal since the
intermediate release in M24. During this period the following developments took place aiming to
enhance and improve the experience of the users and the entire provided services:
A Online users and teachers guidelines on the ISE pedagogical framework concepts and the
use of the ISE portal services for search, create, modify and use of educational resources

A Enhancement of the integration between the ISE portal and the ISE Authoring Environment.

A Enhancement of the ISE Academy in order to support the connection of the training
activities with other content in the portal

A Enhancement of the community services for more effective use and share of the content

A Enhancement of the search mechanism for the educational resources

A Support more effective presentation of the ISE Demonstrators through the portal

A Final version of the ISE Portal home page to integrate and support all the new
implementations

A Finalize the ISE Portal infrastructure

These new/enhanced features of the ISE portal are presented in details in the following sections.

3.1.2 New Features and Changes

3121 AHow to Useo Guide

In order to better support the introduction and guidance of the teachers on the ISE concepts and the use of

the ISE portal services in the use, creation, modification and search of educational resources, the full and the
short version of the fATeac hmade a@ailabld througtpte pattal. Aespkcifib set WP 6
of pages was implemented making all the designed material accessible through the following address:
http://portal.opendiscoveryspace.eu/ise/how-to-use. The full guide was made available also in PDF format®.

The figure below presents the home page of the relevant guide.

3 http://portal.opendiscoveryspace.eu/sites/default/files/ul6/ise_gquide test48p 160615 Ir2.pdf
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inspiring

HOME

SEARCH

MODIFY
carding 1o your need

CREATE

RESOURCES COMMUNITIES SCHOOLS TEACHERS ODSACADEMIES SCIENCEE TECHNOLOGY WORLD OF ENTREPRENEURSHIP GEOSPATIAL THINKING

lamprinik

[ p— i
L2500 New In ISE? Join Now!

RESOURCES DIGITAL TOOLS REPOSITORY COMMUNITIES SCHOOLS PEOPLE ACADEMIES

SEARCH —=USE = MOQODIFY = CREATE

Educational Resources

After you have cry ducstion, there 3 number of

d your account in Inspiring ferent things you can find to use in your dassroom. This

page wil guide you through all your options and you have to fallew ta really take advantage of all the features provided by the

Seienca Educatian portal

Joining or creating a Community

eate a cammunity can be found on the create G

nmunity mini guide.

You are a full member of the the Community, how do you proceed?

¥ou can search for educational resource

d by thers, use them in your classroom, modify them sccording to your own particular needs and

dlassraom reality and create your own resources. Le's look at 2ach of the things you can do in detail

€ Select one of the options on the left to learn more about each step

Figure 1: How to Use Guide i Home Page

3.1.2.2 Portal and ISE Authoring Tool Integration

The supported process for accessing the ISE Authoring Environment through the portal and to
edit/create/clone a new educational scenario or lesson plan is presented in Figure 2. The coloured steps that
are marked in Figure 2 represent the new features implemented to better support the users for easy and
effective access of the tools and shorten the path of the entire process.

Figure 2: The ISE Portal and ISE Authoring Environment Integration Workflow

Visit a joined
community
Select to see
the resources

elect to creat
a new lesson/
scenario

Login to ISE
portal
Search
resources

Visit the user
area (profile)

Select to create
anew lesson/
scenario

Select a Select a joined
resource community

Select
“prototype”
resource

Select edit/
clone
Visit the
Authoring tool
Edit/clane the
resource
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These new steps include:

(a) The possibility of creating new lesson plans and educational scenarios through the user profile, by
following the option depicted in Figure 3. In the next step, the user needs to select also one of the
communities that he/she is a member of, where the new resource will be published.

Lamprini Kolovou Account Settings Memper
Intrasoft International | Delivery Manager i * Ea=R o]
‘Member Since: 2013.04.29
Last Login: 2015.11.2¢ ISE community Dlil

ISE community

My School Garden | O Zxohkac pou Knnog

Open Science Resources - QSR community

Easy Java Simulations for Inguiry Based Learning in STEM Disciplines

' Quality for Innovation in European Schools

g Status shared (microblogld] Notifications: 262% & Connections: 20 B communities: 40 g 1BL Methodology Community of Practice (COP) =
| ISE Authoring Tool Webinar |

288 Groups: 2 G viscussions: o LD siogsio & vookmarks: 3 ] Astronomia Hands-On: Descobrir 0 Universo
N Activities: 0 [j Events: 0 [l pons: o Resources: 20 J | Solar Eclipse 2015 - Portugal RE

Solar Eclipse 2015
e .
B Teolsi0 v?j Learning Tools Interactions Recommendatiens |

Technical Manager of ODS Project

Eratosthenes Experiment 2015
ISE Demonstrators
Computer-Based Teacher Training
-'l} Learning Tools Interactions Recommen|

es]

Scenario inIsE tool | &%  social Relations

(b) Select community

(a) The user profile
Figure 3: Access of ISE Authoring Environmentt hr ough t he User és Profil

(b) Direct accesstot he fAnew resourcedo metadata editingfromorm o
the profile of the user in this Environment, eliminating the intermediate steps as depicted in Figure 4.

' Edit Lesson Metadata -Steg 1 076

Home | ISE community | Community Resource:
General Info
Search i f the C i Create new educational resources in the Community
/’
Select Type of Resource Select Tool
Step 1 O cicatoroicbied @ Gtep 2 © 15E Avthoring Too Step 3 | createnew
© Laszon Plan ° [

o

® Educational Scenario

Figure4: Access of | SE Authoring Environment from Com

(c) Provide in each (existing and new) community in the ISE portal a default scenario/lesson plan that is
used as it empl at thed useosrthatfagempt de deatd their own lesson plans or

educational scenarios (see Figure 5).
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Search educational resources of the Community Create new educational resources in the Oommunilny'

-
Search by title: Type: Repository Community:

Q - Any - E‘ - Any - El - Any - El

Search Clear

Hide Filtars »

Sort by: Most Pupu\arE‘

1- 10 out of 30 resources

Toea2/08/2015 - 13:06
Repository: ISE | H EAAHNIKH KOINOTHTA TOY INSPIRING SCIENCE EDUCATION
Contributor: Dimitris Rossis

This is a sample scenario presenting all the features and capabilities of ISE. Follow each of the phases to see for yourself what can be done with
the ISE platform. Clone and modify this scenario as your first attempt at the ISE authoring tool.

The Lost World... of starry night

Tue, 06/30/2015 - 17:41

Repository: ODS | ODS summer Schoal 2014
Contributor: José Goncalves

Figure 5: Default Educational Scenario/Lesson Plan

3.1.2.3 Training Academies: Connect with Communities and Resources

To Dbetter support the presentation of the training activities under the ISE Academy
(http://portal.opendiscoveryspace.eu/topic-courses/inspiring-science-education-academy) and enable the

user to find more related content uploaded in the portal there is a the possibility of connecting each course

with selected communities and educational resources. These are defined by the authors of the courses and

uploaded during the editing. Figure 6 pr esent s such an example of the ASI
training course connected with a relevant community.

SimAULA educational game environment

Description
QN B CIMANO0N whene 10U SN BB MW 10 JACH OF DECHIOE 10 33N MONE eMecTiely IMIQNE JARG 1t 3 TINCH S3% 300 COroNed
SUONmEnt TUE MR OO HE608 300 JIOW 10010 EXDRMME O CIIETT MICAING SVINgIN 370 CANIGUES OF VTN SR0RES TR Dene 38

fEal ITAJING DENY A0l 1) RN SUNEIC AMING EDRMEACES DILEC 0N 1OUr 0w il WO EDereNce

Wouls 06 e 1 N6 0 60N DeYe ITpeMENEng § D jOur CIBSSI00M aNG IRTT B DOSMDiE MIStEEE WENOLE wOrn) B he
COMEGURNBES 07 YOUr SR0REST WOUKE 70U IRE 30 TRAMIZE The BCA0ATAS DECDITINCE Of JOuF CISS/00T Vil CONMTINE rinig Y Would you ke 1
AT HOUF SBBCNNY EDAMTIE AN STI0R JOUT SAT-ETCRC) tef-edleen 3N COMCRNCE?

SIMAULA 3 e 10U 60008 10U CIRGEM00M N0 DEBVO! MO SRS WY 3 3R BNC % WL COSSI0OM SOt The most
HPATICETT BAOACT OF UBING SITALAA 1§ T2 R peovioes 10U W INS S08MECes TN e MASSRITION 1 e Nel CRSAom Beeng Durng Te
GATE YOu IR T MAChEr 303 100 Will Five T CppOrnRy 10 Serence B 10N WISt OF Nedi-Ife SIEET00M SRANCA 0808 YOU R e
BORRY 1 CRSI08 T 10K B e 4500, Te MENOS Of DIUROA, 3°C Te IMe 31T SQUDMET UHET F S0 PR OF JO0ur SE65100. TRMUGNOL Te
QAL YOu WIS DR $000ed 07 NOW JPOPOOCUNE JOur CRCISIONS I8 10 The ARAT0N. 37C NOW Wl YOu NI MBTBGEC 10 Nethi I BBeAT0n O The SIS
VIS SRO80E Wil QLS TECDOCK N 2! QUESTIONE. 300 CRIACIME SO NSO 10 D2 CRAR W A2 The &0 JOur PEDOTANCE Wil DR
BE5£4820 20 VDI O° /O CETHON W Dk Lt

SIMAULA 1 3 ChaenQIg GATE CTRMY) $05REE DOSEDINN T CRR0OTE TYOUDN CONEINT IVACTICE 370 rEfECTON. SIMALLA will ned you
300 Dy CONNGT 3NC SAOSING THE TSNS TUR €3N IO POSRVEY OF NEgIDVely T DITMEN0E Of YOUT ELORTSE ITDIOMNG YOUT WINNG
TCNANES W T 5% SWOTIEN OF SITAULA 10U G Dy E0Nmet G (80X Dt WIDOW wOST/g 200 e SOSSDIe CONMEQUencEs
©f Y0ur MASIKES 10 e ACH0ETIC DRrOTENGE BN DEMEOAM CRVRIOMETE Of yOur SLOMMS. The QO3 Of SITALLA 1 10 €308 TVougn traning
YOGr CIBSSIO0N MANBOeTETT B0 DENION BURE 37T I 10 UAORTETING TN AR08 O JOur SROSMS I ONOR 10 BIUEE 0T ES00 1 M aming
neecs

TrgningRBvies: 1
e “Ravant communites \-.v

B iians et ]
MM Marac TR

Figure 6: Connecting Training Courses of ISE Academy with Communities and Resources
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cip
3.1.2.4 Pin Events & Activities between Communities and Training Academies
The | SE portal supports the possibility for the commui
activities uploaded in various communities to their own communities. The process is similar to this of
Apinningd educational resources. This is the APIind opt
activities and events are not actually transferred from the one community to the other, but simply referenced.
The original source community is always named in the communitiest o whi ch a r e s.digurecie i s

presents the workflow that the users follow in order to share such content with this functionality. The same
process is also supported for sharing events among the communities and the ISE Academy, to support the
visitors of the Academy to follow the relevant &vents

1.

Find the ed. 2
resource - In your bookmarks °

- In another community View the summary of

— the ed. resource

- Searching the portal

5. Guided research model E==r
Select the community(ies) you E S mmm—m— s
want to pin the resource T .

Select the communities
ehat this object will ba v
assigmed to. v v .

Select

Figure7: Share Communitiesd Activities and Events 1ik

3.1.2.5 Search Educational Resources

The current section presents all the features and technical aspects of the search mechanism of the ISE
portal in their final/enhanced version. This mechanism utilizes the tools and mechanisms implemented in the
context of the ODS portal and adapts them based on the ISE portal needs and particularities.

The search engine that utilizes the features of ODS portal search, consists of several components, some of
which are already utilized by other functionalities and mechanisms in the portal as well. Figure 8 presents the
general infrastructure that supports the search mechanism and the communication between the specific
individual components.
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Figure 8: Architecture of the Search Engine

Following this overview, the search engine uses Solr* as the search engine in Drupal and Carrot2® as the
graphical output interface of the search query (i.e. navigational search). Indeed, Carrot2 is an open source
clustering engine implemented in Java. Carrot2 can automatically organize small collections of search results
into thematic categories. That is, the clustering plug-in attempts to automatically discover relationships
among the resources in the search results and forms human-readable cluster labels.

4
http://lucene.apache.org/slr/
° http://project.carrot2.org/
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