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Release 2 of the Integrated System

Summary

Deliverable D5.4 provides an overview of the integrated system that has been developed as
part of the ASPECT project.

ASPECT is a Best Practice Network that aims to improve the adoption of learning technology
standards and specifications in the areas of content use and content discovery. As part of its
activities, the ASPECT project produces recommendations and best practices for the efficient
use of these standards and specifications as well as an integrated system that demonstrates
how the use of specifications and standards enables interoperability in terms of content use
and search and retrieval of learning resources.

The integrated system is broken down into a sequence of processes related to specific stages
in the following value chain: creating and validating packaged content; applying metadata
specifications to content; making resources available through the harvesting process; and
finally, searching and using resources.

In the first part on creating packaged content, we describe the key processes involved in using
specifications for content packaging using the IMS Common Cartridge specification as our
key example. We look at the tools and processes involved in packaging content and stress the
importance of testing packages for compliance with the specification used, and finally we
look at one of the tools that have been made available for runtime testing of packages as part
of the ASPECT project.

In the section on metadata, we focus on the tools and processes set up to ensure ease of
implementation as well as compliance with metadata standards and specifications. The two
major tools we look at are the ARIADNE Validation service and the ASPECT Test System.

In the third section we look at what could be described as the core of our integrated system.
Here we integrate a wide variety of essential tools and services in a complex, almost
completely automated process of harvesting, validating, converting, translating and enriching
metadata. We look at the workflow involved and the roles played by various elements of the
integrated system.

In the fourth section, we illustrate the tools integration we have carried out to make life easier
for the end-user. We illustrate the way in which Icodeon tools have been integrated into the
LRE to allow users to run SCORM and Common Cartridge packages directly from the LRE
search results page. We also describe another kind of integration where LRE search
functionality is accessed directly from within a Moodle LMS. And we show how Common
Cartridge packages found through the LRE search interface can be imported directly into a
Moodle course and rearranged to suit the purposes of a specific lesson plan.
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1 Introduction

ASPECT is a Best Practice Network that aims to improve the adoption of learning technology
standards and specifications in two important areas: we are concerned with specifications
relating to content use and specifications relating to content discovery. In the area of content
use we have so far been looking primarily at content packaging specifications. In the area of
content discovery we have been working with a whole range of specifications relating to,
among other things, metadata, vocabularies, protocols, and registries.

As part of its activities, ASPECT produces recommendations and best practices for the
efficient use of these standards and specifications. However, ASPECT also provides a number
of essential components, primarily tools and services from different partners, for supporting
the practical use of the standards and specifications. And last but not least, ASPECT
integrates these components with the LRE, the Learning Resource Exchange of the European
Schoolnet, so that the recommendations of the project can be tested and validated in a real-
world setting.

This document describes the second release of the integrated system. As the integrated system
represents the essence of more or less all activities and deliverables undertaken in the project,
we will have to repeat some of the information provided in other deliverables, but we will
avoid going into technical details that are explained elsewhere. We aim to provide an
overview of the integrated system that will illustrate how all parts of the ASPECT project are
related.

For the sake of simplifying matters, we break down the system in a sequence of processes that
we group according to what we could consider ‘related functionalities’ or stages in the value
chain from content developer/provider to end-user:

[ Create resources
Packaging specifications
[ h Metadata specifications
T [ Specifications and tools integration for
h harvesting, validation, transformation and
e i [ h enrichment

] Tools integration

* Preparing for content use by applying content packaging specifications. This section
will cover the issues of packaging tools as well as compliance and runtime testing of
packages.
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Preparing for search and retrieval by applying metadata specifications. This section
will cover issues and processes relating to metadata, primarily tools for validation and
conversion of metadata.

Making resources available by applying specifications for harvesting. In this section we
will describe the processes involved in moving metadata instances from local repositories
into the LRE. This includes tools and services built around the ARIADNE harvester,
validation, RSS, email status of harvesting etc., as well as all the processes and tools
involved in metadata enrichment, translation and indexing that are part of the final
processing before the metadata are retrievable through the ASPECT LRE portal.

Search, retrieval and use. In this section we will illustrate how resources can be located
and displayed in various ways, depending on the resource type. Most resources are web-
based and will be displayed directly in a browser window. Packaged resources, however,
need a somewhat more complex environment such as the Icodeon SCORM player, the
Icodeon Common Cartridge Platform, or a Moodle LMS. Here we will show how those
platforms have been integrated.
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2 Content packaging
2.1 Introduction

Most web-based or online learning resources are not packaged according to a generally
accepted standard or specification. Nevertheless, content packaging plays a central role in the
ASPECT project due to the benefits that the application of standards and specifications to
content can provide to both producer and user of online learning resources.

We have worked primarily with two different sets of specifications for packaged content:
SCORM and the IMS Common Cartridge. SCORM has been around for a long time and has
been generally accepted in certain areas due to its focus on individualized, self-paced
learning. The IMS Common Cartridge is a relatively new specification that aims to address
some of the issues that may have made SCORM a less obvious choice for schools and some
Ministries of Education in Europe. The IMS Common Cartridge specification is intended and
designed for learning resources that will be used in blended learning environments.

As SCORM is a relatively well-known format, the primary concern of ASPECT was to
explore to what extent content providers and users would perceive the IMS Common
Cartridge format as an improvement over SCORM and a better example of a best practice
specification than the SCORM format. For this reason, in this deliverable we will focus
primarily on Common Cartridge examples and tools to illustrate the packaging processes.

2.2 Processes and tools

The workflow when packaging content based on the SCORM and IMS Common Cartridge
specifications involves the following processes:

oo, Y
p [ )
r h
QQQSSQS [

The only process that ASPECT is not concerned with is the very first process where the
content provider locates or develops the resources to be used in the package.
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221
Currently there are not all that many tools for creating Common Cartridge packages, although
the number is growing. In the ASPECT project we have explored the following tools in
particular:

Packaging resources

* MIR — an open source reference implementation of the IMS Common Cartridge
Specification. Users can author, import and launch cartridges. The project is a joint effort
between IMS, Microsoft and LearnGauge.

*  Common Cartridge Builder — an Adobe AIR application that allows you to easily and
quickly assemble a Common Cartridge by dragging and dropping files from your file
system onto the application window. The Common Cartridge Builder, which is currently a
beta application, is provided for free by Learning Components Inc.

We illustrate the first step in content packaging by sketching the steps in the process using the
Common Cartridge Builder and a set of resources that were developed for the ASPECT
workshop on Common Cartridge that was held in Aarhus in November 2009.

In the Resources folder we have all the resources that are needed for our Common Cartridge
package. As you can see, there are a number of HTML-pages, a couple of images (.png and
.gif), a stylesheet file (styles.css) and some JavaScript files:

@ C:\Documents and Settings\li\Skrivebord\Resources

Rediger Vis Foretrukne Funktioner Hjzlp o
®F Common Cartridge Builder v1.0.4_(

@ @ @ @ @
@ Pretesthtm Pretest.htm Starter.htm Monty_Hall_Proble... Problem.htm Solution.htm
U‘ Starter.htm
L ‘ » = B

€ € )
@ | Monty_Hall_Problem.htm Simple_probability... GUSENTEENT  backaround.gif discussion.xml WL-exercises.xml

.htm
‘4 Problem.htm
= ™) ™)
U‘ Solution.htm
WL-probability.xml doors.gif double6.png monty_question.js quizcode.js
U‘ Simple_probability.htm
5 9 @
‘4 Rules_of_probability.htm <
— data.js styles.css
y ¥
, - I}
" ) 4 7 il
Create Folder Edit Cartridge Values Refresh Directory Package Up CC Trash Can
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In order to create a Common Cartridge package, we simply drag the files into the Common
Cartridge Builder window and drop them there. Once we have dragged all files into the
window, we can change the order, we can make some files invisible so that they aren’t shown
as menu items when the package is displayed, and we can add metadata and keywords or
change the types of special resources such as discussions and web links. We have all the basic
functions related to creating Common Cartridge packages.

The details of how you do these things have been described in the Common Cartridge
Tutorial that was written as a supplement to the Aarhus workshop mentioned earlier — and
they have also been presented at other workshops and webinars. As the tutorial is available on
the ASPECT website (http://aspect-project.org/sites/default/files/docs/ASPECT D5p4.pdf),
we will not go into more detail here.

All one needs to do to create the actual package is click the button Package up CC. This will
open a standard file save dialog where you specify the name of the zip-file and the folder to
save it in. In the example, we have named the cartridge Probability.zip:

@ Package Up Common Cartridge (E[3]
= Gemi: |3 CCartridges ~| « &5 B2
U. Sta
@) e
“ Mor J
= Seneste
dokumenter
U. Pro -
=1 I
[
@ = sivebord
U4 Sirmy .
U‘ Rul Dokumenter
disg —
48
WLY Denne computer
" r— aY
WL ‘;? Filnavn: IPmbabiIity.zip Ll Gem J ” ]
5 <L
doof Netvaerkssteder Annuller
“ 4| ge Up CC Trash Can

This is all there is to our first step. We now have a package that we are ready to take to step
two: the validation or compliance testing of the package.

2.2.2 Validating packages

When working with standards and specifications one needs to be sure that one actually
adheres to the requirements and constraints of the standards and specifications one uses. For
this reason, we have used a number of tools to test compliance and to make compliance with
the specifications easier.

If we were developing a SCORM package, we would be using the ADL Test Suite, which is
the official test environment for validating SCORM packages. As we have a Common
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Cartridge package, we use the IMS Common Cartridge Test Tool. The tool was developed by
the University of Koblenz-Landau, an ASPECT partner, for the IMS Common Cartridge
Alliance. Originally, it was a stand-alone application that was available for free to all
members of the IMS Common Cartridge Alliance. IMS has, however, recently made the test
system available free of charge to everyone as an online test system. As IMS now
recommends using the online test system, we shall illustrate both systems.

The IMS Common Cartridge Test System

The online validator can be found at the address: http://validator.imsglobal.org/. You can use
the validator in a number of different ways:

Validate by URI Direct Input Upload Manifest

IMS Leam|ng_ Cartridge: _ Upload Upload cartridge to begin validation.
Consortium

SelectaProfile: @ 1.05 (default)

The options are: Validate by URI, where you provide a URI to an ims manifest file; Direct
Input where you copy and paste the contents of an ims manifest file into the input field;
Upload Manifest where you upload an ims manifest file to be validated, or Upload Cartridge
where you upload an entire common cartridge to be validated. Finally you can also access the
validator as a webservice.

To validate a complete package, you simply click the Upload button and locate the package to
be validated. Once the package is uploaded, the validation process starts, and after a brief
period of time, you get a results’ page:

Cartridge: Probability-june-10.zip

Some corrections were made to complete validation. Click the link above to download the corrected file

[dentifier. LC_CCB_0
Monday, August 23, 2010 08:26 AM UTC

There are Warnings!

List of all Files Validated:
imsmanifest.xml

discussion.xml
WL-exercises.xml
WL-probability . xml

One of the useful features of the online validator is that you can download a copy of your
package with the correction suggested by the validator. In this case, the validator provides a
copy with changes, as one can see from the message just below the headline: “Some
corrections were made to complete validation. Click the link above to download the corrected
file.”
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The results of the validation are presented according to the different areas covered by the
validator:

* Resource Validation Results
* Schema Location Results
* Schema Validation Results
* Schematron Validation Results
In our case there are a number of schema location messages:

Schema Location Results
Schema locations are valid.

o
3

3
[(e]
w

Errors (0)

Fatal Errors (0)

Exceptions (0)

Messages (6)

discussion.xml : #2001: xsi-schemaLlocation aftribute is missing. The validator will use IMS schemas mappings.

discussion.xml : #2007: Mapped "http://www.imsglobal.org/xsd/imsdt_v1p0" to "http://www.imsglobal.org/profile
/cc/cevipO/derived_schemal/domainProfile_6/imsdt_v1p0_localised.xsd"

WL-exercises.xml : #2001: xsi:schemal ocation attribute is missing. The validator will use IMS schemas mappings.

WL-exercises.xml : #2007: Mapped "http://www.imsglobal.org/xsd/imswl_v1p0" to "http://www.imsglobal.org/profile
IcclcevipO/derived_schemal/domainProfile_5/imswl_v1p0_localised.xsd"

WL-probability.xml : #2001: xsi:schemal.ocation attribute is missing. The validator will use IMS schemas mappings.

WL-probability.xml : #2007: Mapped "http://www.imsglobal.org/xsd/imswl_v1p0" to "http://www.imsglobal.org/profile
IcclcevipO/derived_schemal/domainProfile_5/imswl_v1p0_localised.xsd"

If we save the corrected copy of the package, the references listed will be inserted into the
documents in question.

We also get a number of warnings concerning the schematron validation:
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Schematron Validation Results
The document is valid but contains some warnings

imsmanifestxml : Assertion failed for pattern_8. For Discussion Topic Resources the Resource object must
contain a single File object which references the Discussion Topic descriptor XML file which conforms to the
http:/iwww.imsglobal.org/ixsdfimsdt_v1p0 schema. It must not have any href attribute (#S06) (not
(/@type=imsdt_xmlv1p0’) or (count(./imscc:file)=1 and count(./@href)=0))

imsmanifestxml : Assertion failed for pattern_9. For Web Link Resources the Resource object must contain a
single File object which references the Web Link descriptor XML file which conforms to the
http:/iwww.imsglobal.org/ixsdfimswl_v1p0 schema. It must contain neither Dependency objects nor an href
attribute.(#S07) (not (/@type="imswi_xmlv1p0’) or (count(/imsccifile)=1 and count(.imscc.dependency)=0 and
count(/@href)=0))

imsmanifest.xml : Assertion failed for pattern_9. For Web Link Resources the Resource object must contain a
single File object which references the Web Link descriptor XML file which conforms to the
http:/iwww.imsglobal.org/xsdfimswl_v1p0 schema. It must contain neither Dependency objects nor an href
attribute.(#S07) (not (/@type=imswi_xmlIv1p0’) or (count(./imscc:file)=1 and count(./imscc.dependency)=0 and
count(/@href)=0))

At first sight the warnings appear rather complex and difficult to understand, but they simply
refer to an href attribute that is not allowed in connection with discussion topics and web
links.

The stand-alone Validator

When you start the Validator application, all you need to do is click the Add-button, locate the
package that you want to validate, and then click the Validate-button.

B Profile Test System

Profile Test System - Test Configurator

This test system is configured for the profile
'IMS Common Cartridge Application Profile V1.0.5'.

Test Packages | Configuration [ Logging [ HeIpJ
Test Packages
Please choose test packages to validate.

C:\Documents and Settings\li\Skrivebord\CCartridges\Probability.zip

L‘iAde [ !;Search...] [ & Remove... ]

[ Validate ][ Cancel ]

Once the validation is done, you get a status of the validation by choosing Show reports.

11/32



Release 2 of the Integrated System

M Validation progress BB&®

Producing reports...

[IIIIIIlIIIIIIIIIIIIlIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIﬂ

Wrote index file of test package 'Probability.zip'.

[l.IIIII-II-IIlIIIII--II-IIlIIlIII-II-IIlII-IIIIII-IIIIIIIIIII.-IIIIIIIﬂ

Finished writing REPORT file for test package 'Probability.zip'. 2
Finished writing REPORT file for test package 'Probability.zip'.
Finished writing REPORT file for test package 'Probability.zip'.
Finished writing INDEX file for test package 'Probability.zip'.
Validation complete. —
v

The reports will tell you if anything in the package is not fully compliant with the IMS
Common Cartridge specification. Then you can go back and edit the imsmanifest.xml, if that
is where the problems are, save the new version, and run a new validation to see if you have
solved all problems.

) Mozilla Firefox
Filer Rediger Vis Historik Bogmaerker Funktioner Hjzelp

| ) file:///C:/Docume...ebord/reporthtml | - _

Detailed schematron validation report

Document: imsmanifest.xml
O Assertions:

= Pattern: pattern §

Context [imsccresource

Condition | not (/@type='imsdt_xmlv1p0') or (count(./imscc:file)=1 and count(/@href)=0)

Assertion failed for pattern_8. For Discussion Topic Resources the Resource object must contain a single File object
Message | which references the Discussion Topic descriptor XML file which conforms to the http//www.imsglobal.org
/xsd/imsdt_v1p0 schema. It must not have any href attribute.(#S06)

Line XPath
/manifest'resources[1]/resource[8]

= Pattern: pattern 9

Context |imsccresource

Condition | not (/@type="imswl_xmlv1p0') or (count(./imscc:file)=1 and count(./imscc:dependency)=0 and count(./@href)=0)

Assertion failed for pattern_9. For Web Link Resources the Resource object must contain a single File object which
Message | references the Web Link descriptor XML file which conforms to the http://www.imsglobal.org/xsd/imswl_v1p0 schema.
It must contain neither Dependency objects nor an href attribute.(#507)

Line XPath

'manifest/resources[1]/resource[9]

/manifest/resources[1]/resource[10]

As we can see from the report, the ASPECT tool, the Common Cartridge Builder, does not
adhere completely to IMS Common Cartridge specification. The error that is found is a small
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error, actually one that the Icodeon Common Cartridge platform being used in ASPECT
ignores, but nonetheless an error and as such something that other implementations of the
IMS Common Cartridge specification might decide not to ignore. So for the sake of cross-
platform interoperability, such errors should be removed.

It is also a very simple thing to handle. The validator tells us which lines to look at: 117, 120,
and 123 — and it provides us with a description of the error. All we need to do here to comply
with the specification is to remove an ‘href-attribute’ from the objects that describe the three
resource elements listed in the report.

The Content Package Referencer

In some cases it can be cumbersome and difficult to check and repair missing and invalid file
references. The University of Koblenz-Landau has developed another tool to help solve this
problem, the so-called ContentPackageReferencer. This tool is used to test content packages
for wrong references. It will insert missing file references in a content package manifest file;
and it will warn the user if a file exists in the references of the manifest file but not in the
content package.

:','/////// // Manage zips:

[ (% Add zip ] [ % Add folder ] [ |3 Remove zip ] [ @ About ] [ 7)) Help]

Select destination folder:

| Er

Additional adjustments:

[] overwrite existing zip files
[[]Delete invalid resource and file tags from manifest file

Selected zips:

8
C:\Documents and Settings\i\Skrivebord\MyCartridge.zip
/] Message box:
10:08:03: MyCartridge - is being processed now. ~
10:08:03: MyCartridge - is not valid!
¢
§

10:08:03: Repairing...
10:08:03: All missing file references in manifest file:
10:08:03: Missing file reference: styles.css

10:08:03: Inserting missing file references into manifest file...

Functionality:

[ *?i Repair zip] [ [ Pretty print] [ =24 Show statistics

Progress information:

. Progress of single file:
~  Progress of all files:

(FRRRRR AR AR AR AR AR AR AR AR AR AR AR AR AR AR RRRRRRRRRRRRRRRRR )
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In the above example I have a missing reference in the manifest to the file styles.css. As one
can see from the message box, the ContentPackageReferencer locates the missing reference
and inserts it into the imsmanifest.xml.

2.2.3 Running packages

At the end of the validation process we have a package that is fully compliant with the IMS
Common Cartridge specifications. This, however, does not necessarily mean that it will run
exactly the way you expect it to run. So before we add the package and the corresponding
metadata to our local repository, we need to test it.

For the runtime testing of packages we have been using primarily the Icodeon SCORM player
and the Icodeon Common Cartridge platform, but we have also been using some of the other
platforms available, such as MIR and ReLoad, and recently the Moodle LMS.

Icodeon Ltd., which is a tools’ provider and ASPECT partner, have provided all ASPECT
partners with access to a special Common Cartridge platform for testing purposes:

@) Icodeon

Home My Account Logging Log Out

Cartridges

Listing 5 Cartridges(s) (Add more cartridges)

Page 10of 1

# D Title 3 Access “i: RESTful APT i Explorer

1 Thermodynamics-CC...  Thermodynamics Who canuse xhtml | json Launch O

2 Planets Planets of our so... [

3 Vettore_CC Vettore |:]

4 \WaterStates_CC (Untitled) |

5 Probability The maths of prob... O
Useful Links

2.3 Summing up

ASPECT is about testing and developing recommendations for best practice standards and
specifications. Everything that we do contributes to that overall objective. In the ASPECT
project we are exploring standards and specifications for content use primarily because of the
potential benefits we see in terms of interoperability, ease of distribution and ultimately ease
of use.

In this section we have described and illustrated some of the work that we have done
preparing online resources for use by applying specifications for content packaging to the

14/32



Release 2 of the Integrated System

resources. We have stepped through the key processes involved in using specifications for
content packaging using the IMS Common Cartridge specification as our key example. We
have looked at the tools and processes involved in packaging content, and stressed the
importance of testing packages for compliance with the specification used, and finally we
have looked at one of the tools that has been made available for runtime testing of packages as
part of the ASPECT project.

Although strict adherence to specifications may not always seem that important and in some
cases it may perhaps even be seen as a nuisance, our experiences in ASPECT highlight the
value in fully adhering to standards. As a result of converting some two hundred SCORM
packages from a number of different content providers to the IMS Common Cartridge format,
we have clearly identified the problems involved when tools’ providers and content providers
implement a given specification in different ways — and not always according to the exact
requirements of the specification.
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3 Metadata
3.1 Introduction

The stage described above focuses on the area described in the ASPECT work plan as content
use. Content use at this stage refers primarily to the preparation of content for use by applying
content packaging specifications to online resources. The next stage is concerned with
metadata, i.e. data describing different aspects of the learning resource. Basically this can be
described as preparing resources for later search and retrieval.

In the framework of ASPECT, the primary function of metadata is to enable the seamless
search and retrieval of resources across language barriers once the metadata have been
harvested and added to the Learning Resource Exchange. A considerable number of the tools
and services created or developed further as part of the ASPECT project relate specifically to
metadata issues.

3.2 Processes and tools

In many ways the processes involved in connection with metadata are rather complex. They
are certainly not as straightforward as the processes described in connection with content
packaging. There are a number of different metadata standards in use; some may be more or
less unique to the individual content provider, while others are either a profile or a strict
version of a standardized metadata format like the IEEE LOM or Dublin Core. However, as
each metadata instance will ultimately be harvested and added to the LRE database, it is
essential that the metadata can be converted into the format used by the LRE.

[ M
, EEEN
QQSSQ [ h

The specific processes involved will of course depend on the system and workflow of each
individual content provider. In most cases, content providers will have created an interface to
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the database storing their repository so that entering, encoding, validating and adding data to
the repository appear as one process to the user. And depending on the internal metadata
format used, there may be no need for a conversion and another validation of converted
metadata instances.

3.2.1 Validation tools

As the area of metadata specifications is complex and may require quite a lot of work, we
have provided a number of tools to help content providers with the issues of metadata
management. At this stage we are primarily interested in validation, i.e. in making sure that
our metadata complies with the specifications of the chosen metadata format.

Compliance plays an important role. For one thing, compliance makes it easier for us to
convert automatically between different metadata formats; for another, compliance makes it
easier to implement some of metadata enhancements that will be applied to all metadata later
in the process.

For validation purposes we have the following tools?:

e The ARIADNE Validation Service, which is an online tool

* The ASPECT Test System, which is a standalone application
The ARIADNE Online Validation Service

The ARIADNE online validation service is a complex service that can be used at different
stages of the workflow and for different purposes. Here we will restrict ourselves to
describing the validation options.

The validation service allows you to validate both single instances of metadata records and all
records in a given repository (OAI-PMH target). And it allows you to validate based on a
large number of different validation schemes as you can see from the example below:

2 Note that both tools have been integrated with the Vocabulary Bank for Education (VBE) on which they
rely as the source of controlled vocabularies to be enforced.
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ARIADNE Validation Service

llidation About Found aBug?

scheme URI : : http://itsc ieee org/ixsd/LOM/loose v
http://www.icoper.org/validation/ICOPERv1.0/core
http://www.organic-edunet eu/validation/ORG-EDUv1.0/Recommended

_OM record fro http://aspect-project.org/validation/ASPECTv1.0/recommended
http://info.mace-project.eu/validation/MACEVv4 4

@? http://www_organic-edunet eu/validation/ORG-EDUv1.0/Core

ttp://www share-tec eu/validation/Share TEC/minimal
http://www.imsglobal.org/services/lode/validation/Registry
http://info.mace-project.eu/validation/MACEv1.0/full

LOM record he http://www.openarchives.org/OAl2.0/
http://Ire.eun_org/validation/LREv3.0

m http://info.mace-project.eu/validation/MACEV1.0/minimal

“ http://www.icoper.org/validation/ICOPERv1.0/recommended
http://info.melt-project.eu/validation/MELTv1.0/full
http://aspect-project.org/validation/ASPECTv1.0/core

Jlitsc.ieee.orgixsd/LOM/loose

http://ltsc.ieee org/xsd/LOM/strict
http://www _stellarnet eu/validation/BuRSTv1.0
http://info.melt-project eu/validation/MELTv1.0/NoThesaurus

If, for instance, you have a metadata instance in the LRE MAP v.4.5 format that you would
like to validate, you simply paste the record into the window, select the validation scheme and
click the validate button:

Validation Scheme URI : lhﬁp:/‘,’aspeﬁﬂmjec‘!,ong/validation/ASPECTv1.D»"recommended v

Directly retrieve the first LOM record from an OAIPMH target :

‘hrtp:f'/"anadne.cs.kuleuven.be/‘an‘adnepaﬂnersx"ser‘?verb:ListRecords&metadataPrefm%oai_lom hw% ][ Parse & Validate ! ]

OR manually paste your LOM record here :

FERO NE] 8pt v A @
<expression xmins="http://www.imsglobal.org/xsd/imslorsltitm_v1ip0" A

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" .
xsi:schemalocation="http://www.imsglobal.org/xsd/imslorsltitm_v1p0 http://fire.eun.org
/lode/imslorsltitm_v1p0.xsd">
<identifier>
<catalog>hdl</catalog>
<entry>10494/29848</entry>
</identifier>

<identifier>
<catalog>expression-cmr-id</catalog>
<entry>29848</entry>
</identifier>
<identifier>
<catalog>OpenlLearn</catalog> v
Positon:  Ln1,Ch1i | Total: Ln 282, Ch9193 P
Toggleedﬂor
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After pasting the metadata record and pressing "validate", you will get a small report
explaining which parts of the metadata can be improved in order to be compliant with the
ASPECT application profile. In this case we get the following message from the validator:

Schematron Validation Exception :

(Rule vocab) "roleValues"/"creator" is a not allowed source/value combination in
//lom:lom/lom:metaMetadata/lom:contribute/lom:role.

(Rule vocab) "ASPECTv1.0"/"provider" is a not allowed source/value combination in

//lom:lom/lom:metaMetadata/lom:contribute/lom:role.

As you can see from the message, there is a problem with the vocabulary, i.e., some of the
values entered are not allowed by the specification. If you decide not to change the values,
this may cause problems at a later stage when the integrated system attempts to do an
automatic translation of the metadata record based on the contents of the vocabulary bank.

The ASPECT Test System

The ASPECT Test System is essentially the same system as the one that was used to validate
Common Cartridge packages. Here it just validates based on another profile, viz. the LRE
Metadata Application Profile version 4.5. The procedure, therefore, is the same as the one
described above. You point out an XML-file that contains the metadata record and click the
validate button. The results of the validation will be presented in your browser.

3.2.2 Metadata Transformation

Due to the many different metadata specifications being used, metadata transformation plays
an important role. In the ASPECT project we have developed a number of metadata
transformers. The transformer services are based on a set of Java libraries that can turn
metadata instances of an application profile into instances based on another application
profile. The libraries can be:

* used for standalone applications
* deployed as online services, or
* integrated with other applications such as the ARIADNE Harvester.

Currently, the following transformations are supported:

¢  From LREV3.0 (lom) to LREv4.5 (ilox)

*  From LREv4.5 (ilox) to IEEE LOM loose:

¢ From LREv4.5 (ilox) to LREvV3.0 (lom):

*  From LREv4.5 (ilox) to CMRv3.0 (LRE internal format):

3.3 Summing up

In this section we have described and illustrated part two of our integrated system, i.e. the
second step involved in preparing online resources for later search, retrieval and use. The key
issue is the use of metadata specifications. Again we have focused on the tools and processes
set up to ensure ease of implementation as well as compliance with standards and
specifications. The two major tools we have looked at are the ARIADNE Validation service
and the ASPECT Test System. For more technical details of the tools we refer you to the
deliverables of WP2.
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Making resources available
3.4 Introduction

In this section we approach what could be seen as the core of our integrated system. Here we
integrate a wide variety of essential tools and services in a complex process of harvesting,
validating, converting, translating and enriching metadata. We can differentiate between two
kinds of services: some are directly involved in the processing of metadata one way or
another, whereas others could be described as general enabling or auxiliary services, i.e.
services that are used by one or more of the other services.

In order to make it easier to understand this part of the ASPECT integrated system, we will
try once again to break it down into stages and related functionalities.

3.5 ASPECT Auxiliary Services

The integrated system relies heavily on what we have termed auxiliary or enabling services.
We have three sets of services: the Learning Object Repository, the Application Profile
Registry, and the Vocabulary Bank for Education:

ASPECT Auxiliary Services

<

] N
LOR

Learning Object Repository )

~—

<
\_/ é N

Application

Profile Registry )

~——
e B o )

ASPECT Metadata Storage Vocabulary Bank for

Education )

v

The key function of the Learning Object Repository is to allow content providers, i.e. owners
of repositories, to register their repository as part of the Learning Resource Exchange
federation of repositories. The registry is basically a directory service, i.e. a directory of all
repositories in the federation. The registry makes it easy for repositories in the federation,
such as the EUN LRE, to locate and harvest metadata from other repositories in the
federation. A federation of registries will also enable us to find resources, located in
repositories that are part of other federations such as GLOBE, ARIADNE, etc.

The Application Profile Registry is a registry describing the metadata application profiles
used by the repositories that are registered in the LOR. The Application Profile Registry can
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be used, not just by developers who may need to map between metadata elements in different
repositories, but also by software processes or services that need to be able to process
metadata in various ways depending on the specific application profile used to describe those
metadata. Actually, uniquely identifying metadata application profiles is a key service for
tools that handle multiple metadata formats and need to refer to them. Such tools include
validation services, transformer services, and vocabulary registries such as the Vocabulary
Bank for Education.

The Vocabulary Bank for Education is a specialized database that provides both a browsable
and searchable web application for users to locate, view and download terminology, as well as
standards-based machine-to-machine interfaces. The benefit of the vocabulary bank is that it
facilitates all work related to the construction of vocabularies and the mapping between
vocabularies, something that is extremely useful in a multi-lingual environment such as the
LRE federation of repositories.

Although the services mentioned may be used in more than one way, we will focus on the role
they play in the integrated system that is responsible for making resources from local
repositories available in the LRE (or other repositories that harvest metadata).

3.6 The global view of harvesting

A key issue in the integrated system is to allow as many processes as possible to be handled
automatically. In some cases, this is done by using the services described above. The global
view of the flow and the processes involved in harvesting and publishing can be presented in
the following way:

Local repository

1. Register —¢
LOR
Registry

'T\ 6.1. Enrichment, e.g.
2. Query collections - identifier

| - translation

ASPECT
3. Harvest ASPECT Harvester ] 6. Publish > mbtadata Storbge
4. Internal processes: 6.2. Final steps
et - validation - transformation
- website _ 3 - indexin
- RSS feed <=5, Status — transformation g

- -e-malil

Local repositories register in the registry of Learning Object Repositories. The
ASPECT/ARIADNE Harvester queries the registry and gets all the relevant information about
the repository and can now initiate a harvesting process. As part of the harvesting process, the
ASPECT Harvester uses a number of the services provided to validate the metadata and
transform it if necessary. Based on the results of this validation, the Harvester provides
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automated feedback to the people responsible for the local repositories, so that they can take
action and handle any errors that may interfere with the automated workflow of the integrated
system.

Once the ASPECT Harvester has done all the groundwork, the metadata are moved into the
LRE, which also involves a number of processes such as metadata enrichment and
transformation into the LRE internal metadata format. Once this is done, the metadata
instance is available for search and retrieval to all users with access to the LRE.

3.7 Summing up

In this section we have looked at what could be described as the core of the ASPECT
integrated system. Here we integrate a wide variety of essential tools and services in a
complex, almost completely automated process of harvesting, validating, converting,
translating and enriching metadata. We have looked at the workflow involved and the roles
played by various elements of the integrated system. In-depth information on the internal
workings of these services and tools can be found in the deliverables of WP2.
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4 Search, retrieval and use
4.1 Introduction

We have now come to the last step in our description of the integrated system where we
address the user perspective and look at search, retrieval and use of the learning resources. In
this section we will illustrate how resources can be located and displayed in various ways
depending on the resource type. Most resources are web-based and will be displayed directly
in a browser window. Packaged resources, however, need a somewhat more complex
environment such as the Icodeon SCORM player, the Icodeon Common Cartridge Platform,
or a Moodle LMS. Here we will show how those platforms have been integrated to improve
the user experience.

4.2 Search and retrieval

A key issue in the ASPECT project has been to determine to what extent the use of metadata
specifications improves search and retrieval seen from the point of view of the user. To show
some of the functionality provided by the metadata specification which the content providers
have implemented, we will provide a few simple examples of searches that take advantage of
some of the ASPECT enrichment services such as automatic translation and controlled
vocabularies.

4.2.1 Automatic translations in interface

Let us assume that we have a German user who is interested in finding something on the
mathematics topic of rounding in English. If the user knows the English word ‘rounding’, he
can add it to the search box and click the OK button:

ko dX ® Abmelden | Profil bearbeiten

wLE/\RNINGRESOURCEEXCHANGE FOR scHoOLS

%~ European Schoolnet

STARTSEITE [MEINE FAVORITEN [INFORMATION UND BERATUNG

Suchergebnisse

m ~ . - . Detaillierte Suche
Sie haben nach "rounding (en) " gesucht, das System hat 3 A
- Ressource(n) gefunden e
Ergebnisse sortieren nach Beliebtheit / Bewertung
Gegenstand v
Rounding and estimation [en] ewerten
_ e | Stichworte: Mathematics and Statistics, decimals, significant_figure Zu en

At the moment, this search will give our user three hits. If his understanding of English math
terms is not that good, he can click the /de] at the bottom of the metadata instance and get a
translation of the entire record that he has located:
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Aufrunden und Schatzung [en] Bewerten
Diese Metadaten wurden automatisch tbersetzt. Zu Favoriten
Stichworte: Mathematik und Statistiken, Dezimalstriche, significant_ Zufuge
{ P ble
Alter: =18 Art der Ressource: Text nelden

Beschreibung: Wissenschafiliche Rechner sind eine wundervolle
Erfindu

Creative Commons Licence: @&

Ansichtin

[el] [en] [es] [fr] [it] [pt]

Automatic translations, however, are not restricted to this. Our user could also have searched
entirely in German using the German word ‘Aufrunden’. Due to the automatic translation of
certain parts of the metadata, the user can search, as it were, across languages.

4.2.2 Metadata enrichment

The reason why we can do this is hidden in the metadata enrichments. Below we have a part
of the metadata record for this particular learning resource. As you can see, the title exists in a
number of different languages. The same goes for the description and most of the keywords:

¥) Mozilla Firefox X
Filer Rediger Vis Historik Bogmaerker Funktioner Hjzelp
¥ ASPECT Portal | file:///C:/Docu...n.org_24088.xml EJ -
—<metadata>

<schema>http://Itsc.ieee.org/xsd/LOM</schema>
—<lom xsi:schemalocation="http://Itsc.ieee.org/xsd/LOM http://Itsc.ieee.org/xsd/lomv1.0/lomLoose.xsd">
—<general>
—<identifier>
<catalog>oai</catalog>
<entry>oai:openlearn.open.ac.uk:MU120_4M2</entry>
</identifier>
—<identifier>
<catalog>LearningSpace</catalog>
<entry>MU120_4M2</entry>
</identifier>
—<title>
<string language="en-gh">Rounding and estimation</string>
<string language="x-mt-de">Aufrunden und Schatzung</string>
<string language="x-mt-fr">Arrondissage et évaluation</string>
<string language="x-mt-pt">Arredondar-se e estimation</string>
<string language="x-mt-it">Arrotondamento e valutazione</string>
<string language="x-mt-el">ZTpoyyuAonoinon kai ekTipnon</string>
<string language="x-mt-es">Redondeo y valoracién</string>
</title>
<language>en-gb</language>
—<description>
—<string language="en-gb">
Scientific calculators are a wonderful invention, but they're only as good as the people who use
them. If you often get an unexpected - or ridiculous - result when you press the ‘enter’ button, this
unit is for you. Learn how to do a calculation correctly and get the right answer every time.
</string>
</description>
—<keyword>
<string language="en-gb">Mathematics and Statistics</string>

Faerdig

The enrichment based on free text translation is done on the contents of the fields title,
description and keywords.

4.2.3 Other advanced search features

Based on the metadata that our content providers have used to describe their resources, the
LRE has some more advanced search features such as provider, language, resource type and
age range. If we are interested in locating resources from the Open University’s OpenLearn
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resources, we can restrict the search results to those of just one provider. This we do by
clicking Provider, selecting OpenLearn and finally Apply.

Search results

You searched for "rounding (en) " the system found 3 result(s) S
Sort results by Popularity /Rating Languac B
Provider
DApeﬂus (Hungary)(0) [JAriadne Foundation (Belgium)(0)

CIBm:UKK (Austria)(0)

DCambridge-Hitachi (UK)(0)

[Jcontento (Sweden)(0)

[Jeducatio (Hungary)(0)

CIFwu (Germany)(0)

[indire (italy)(0)

[JKatholiek Universiteit Leuven (Belgium)(0)
[CIministerio de Educacion y Cienca (Spain)(1)
[Inational Centre for Technology in Education (Ireland)(0)
‘OpenLearn - The Open University (UK)(1),l
[JsivECO Romania (Romania)(0)
[CJskolavefurinn (Iceland)(0)

DTiger Leap Fundation (Estonia)(0)

[CJCNDP (France)(0)

[Jcité des Sciences et de I"Industrie (France
[IpacIDC (Portugal)(0)

DEuropean Schoolnet (Belgium)(0)
[Iire (Lithuania)(0)

[Cisrael Board of Education (Israel)(0)
[Ckiascement (Belgium)(0)

[CInational Board of Education (Finland)(1)
[JoER Commons (USA)(0)
[CJPromethean Promethean (UK)(0)
[CIscholaris (Poland)(0)

[Iskolverket (Sweden)(0)

DUniversity of Ljubljana (Slovenia)(0)

DYoung Digital Planet (Poland)(0)

( Apply Cancel ][ Disable filter l

This restricts out list of hits to just one resource, as one can also see from the number in
parentheses after OpenLearn — The Open University (UK).

OIxTEC (Spain)(0)

Now that we have demonstrated some of the search functionality that is based on the metadata
with which the learning resources have been described, we shall look at the tools’ integration
that we have done in this part of the ASPECT project.

4.3 Tools integration and content use

4.3.1 LRE to external tools

We have just located a resource. If we now click the title of the resource: Rounding and
estimation, we get a list of the various formats in which we can get access to the learning
resource:
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Rounding and estimation [en]

View Download

-as web -Commeon Cartridge / zip
-in player -SCORM fzip
~Commen Cartigg

ORM

As you can see from the illustration, we can view it as web, which just means that we access
the resource directly on the OpenLearn web site. We can also decide to download the resource
as either a Common Cartridge or a SCORM package. And last but not least, we can access the
resource in player. This means that we will access it in one of the Icodeon environments that
have been integrated into the LRE. We have two options here, either the Icodeon SCORM
player or the Icodeon Common Cartridge environment.

If we choose the Common Cartridge format in player, the LRE will send a LTI (Learning
Tools Interoperability) Launch request to the Icodeon Common Cartridge environment:

¥ ASPECT Portal &3 Please wait... e

Icodeon LTI Tool Consumer Demonstrator | Launch Request
e LTI Launch Request sent from Tool Consumer.

e Waiting for Tool Producer response...

Once the request has been processed, the Icodeon Common Cartridge environment will be
launched with the contents of the OpenLearn package:
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¥ ASPECT Portal || Icodeon Common Cartridge Expl... £ =+ -
Contents Outline View «  Rounding and estimation | 1.1 Rounding in daily life [Page 3 of 20]
\dlj Close| ") First (¢ Back Next ») Last M ) 47" Embed
=239 Rﬁound»mg and estimation 1 Rounding -~
[=] unit forum

1.1 Rounding in daily life
The English mathematician Charles Babbage, father of modern computing, once
wrote to Tennyson regarding one of his poems:

(= {3 Introduction
(J introduction
=3 1 Rounding

[7J1.1 Rounding in daily life 'In your otherwise beautiful poem,” Babbage wrote, ‘one verse reads,

[T 1.2 Rounding whole numbers Every moment dies a man,

(] 1.2 Rounding in general Every moment one is born.

(1.4 Rounding decimals 'If this were true, the population of the world would be at a standstill. In truth,
1.5 Significant figures the rate of birth is slightly in excess of that of death. I would suggest:

Cs Significant figures for numbe
(# (] 2 Estimation
[# [ 3 Checking your answers
[# [_] References and Acknowledgemeni
[# (] Related Resources

Every moment dies a man,

1
Every moment 1 ¢ is born

‘Strictly speaking,’ Babbage added, ‘the actual figure is so long I cannot get it

1
into a line, but I believe the figure 1 7 will be sufficiently accurate for poetry.’

Newspapers, magazines and television often provide numerical information such as
that below.

How do you interpret the figures in the headlines above?
< > It is unlikely that the monthly balance of payments deficit, for example, would be Vi
Overfarer data fra www.common-cartridge.com... [

The integration of the Icodeon SCORM player and Common Cartridge environment into the
LRE is one way in which we have integrated tools to provide a better user experience.
Without this integration, the user would have had to download the zipped package to his
computer, log on to another system such MIR, Moodle or the Icodeon platform and then
perform a manual upload of the package.

Most content providers will probably also see this kind of integration as a great advantage in
that the user will not get, as it were, free access to the package, and therefore not be able to
redistribute it. The package is sent from one trusted system to the other.

4.3.2 Moodle: integrated search and retrieval

The integration shown above is not the only example of a user-oriented tools’ integration that
we have in the ASPECT project. We have also customized an ARIADNE plug-in between the
Moodle learning management system and a Learning Object Repository for the ASPECT
project. This plug-in now allows the users of a Moodle system to search and retrieve packages
directly from the LRE from within their Moodle system.

To demonstrate how this integration works, we will import the same OpenLearn package on
rounding that we used in the example above. The process is as follows. First we go to the
Moodle course to which we want to add the resource. We may of course also choose to create
a new course to which we want to add the resource. Once this is done, we turn editing on for
the course and click the Add a resource drop-down box:
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) Course: Maths - rounding - Mozilla Firefox

Filer Rediger Vis Historik Bogmaerker Funktioner Hjzelp
) Course: Maths - rounding - —
Maths - rounding You are logged in as lars ingesman (Logout) =
aspect » Math_101 @ lSwitch role to... v " Turn editing off ]
People = Latest News
Weekly outline
e xeo ly Je xee
Participants % Add a new topic...
(No news has been posted
gctivities P News forum = & £ X = & vet)
fe X249 —
@ iAdd a resource... :V‘ @[Add an activity... V‘ Upcoming Events
B Forums Add a resource... s &
22 Junelnserta label [ = Xetd
Search Forums % Compose a text page &  There are no upcoming
E@ Compose a web page 3 events
= Xtd> Link to a file or web site [Add . v‘
e Display a directo @ [Add an activily... Goto calendar...
ASPECT Leaming Object New Event
Advanced search @ 29 JUn€E Add an IMS Content Packa O
= & .
Administration 4+  RecentActivity
e xren @ ‘Add a resource... v ‘ @ ‘ Add an activity... v ‘ 4 e xet
P Activity since Saturday, 19
lfﬂ;uertr;i:;gmg o 6 July - 12 July O June 2010, 10:40 AM
E:@ Assign roles “ & Full report of recent activity...
*
B Grades - Nothing new since your last
i Groups @ |Add a resource... v| @ [Add an activity... v ¢ login
¥ Backup
] p ,
& Restore 13 July - 19 July EI
2l o 2 g Blaal b

In the list of options we select ASPECT Learning Object. First we can add a name and
perhaps a description for the new resource. Then we click the button labelled Choose an
existing ASPECT learning object...

) Math_101: Editing Resource - Mozilla Firefox
Filer Rediger Vis Historik Bogmzerker Funktioner Hjeelp

%71 Math_101: Editing Resource

FlAdding a new Resource® -
General
Name* |Rounding ‘
Summary @
[Trebuchet v[1ept) ][ V|[engv| B Z U §| > x| 8|

EEEZEN|EEEE TE —Jese QOQGR OB

OpenLearn course on rounding|

ASPECT Learning Object

Location [hnp;// ‘

I Choose an existing ASPEW learning object... I

[ Share a new learning object with ASPECT... ]

This opens a special search box, where we enter Rounding as our search keyword:
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Search for learning objects @

GLOBE learning objects

Enter search keywords* |Rounding
Searchin ® ASPECT OGLOBE repositories

There are required fields in this form marked*.

At first we get four hits, but from the list of search results we can refine the search and restrict
our search to a specific provider — just as we did earlier when searching the LRE.

Results 1 to 2 of 2 for 'Rounding’
(Provider: learningspace)

1 ‘Rounding and estimation: (en-gb) Qo
—.. Indexed 5 months and 1 weeks ago

23 By: Open University
By language . Keywords: Mathematics and Statistics (en-gb) E
Description: Scientific calculators are a wonderful invention, but they're only as good as  [Import !

By provider Remove filter [+ the people who use the (...) (en-gb) o
Age: 18+ Context: higher education Learning time: PT5H
More details

Refine your search

@

N

Developing countries in the world trade regime (en-gb)

—_ Indexed 5 months and 1 weeks ago

23 By: Open University

Keywords: Society (en-gb)

Description: Free trade or fair trade? This unit will help you to analyse the relationship
that exists between de (...) (en-gb)

O @[

v

From the description we can see that the package we are interested in is the one called
Rounding and estimation. In the right-hand side of the search results list there are three icons
for each hit. The third icon is the Import to Moodle icon. All we need to do is click this icon
and the package will be imported into Moodle directly from the LRE.

Once we have the package imported, we return to the course and click the Files option and
then select Restore from the various options listed:
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) Math_101: Files - Mozilla Firefox

Filer Rediger Vis Historik Bogmaerker Funktioner Hjzelp
71 Math_101: Files | + -
Maths - rounding You are logged in as lars ingesman (Logout)
aspect » Math_101 » Files
Name Size Modified Action
[ ) backupdata 0 bytes 21 June 2010, 10:46 AM Rename
[0 = MU120_4M2_ims_cc.zip 448.4KB 21 June 2010, 10:46 AM Unzip List Ristore Rename
A
With chosen files... N
[ Selectall ][ Deselect all ] [ Upload a file ]

@ Moodle Docs for this page

You are logged in as lars ingesman (Logout)

Math_101

This unpacks the package and imports all parts into the current course. At this stage one may
also decide to create a completely new course based on the contents of the package.

¥) Course: Maths - rounding - Mozilla Firefox
Filer Rediger Vis Historik Bogmasrker Funktioner Hjzelp

¥/} Course: Maths - rounding

Maths - rounding

aspect » Math_101

People
Participants

Activities

% Forums
[®) Resources

Search Forums

Advanced search @

Administration

# Tum editing on

[2) Settings

g6 Assign roles

B Grades

i Groups

& Backup

@ Restore

@ Import

& Reset

|~ Reports

%21 Questions

(3 Files

¥ Unenrol me from
Math_101

B Profile

My courses

%# AKPs Moodle 101

'» Maths - rounding

%% Probability 301-2010
¢ Probability 401 copy 1
%# Rounding and

Topic outline

Rounding and estimation
EE Unit forum - Unit forum

Introduction
Introduction
1 Rounding
1.1 Rounding in daily life
1.2 Rounding whole numbers
1.3 Rounding in general
1.4 Rounding decimals
[®) 1.5 Significant figures
[} 1.6 Significant figures for numbers less than one
2 Estimation
[®] 2.1 Using estimations
3 Checking your answers
[®) 3.1 Have | done the right calculation?
3.2 Have | used the correct order for my calculation?
3.3 Have | given due consideration to units of measurement?
3.4 Did | make a rough estimate to act as a check?
3.5 Does the answer make sense in the real world?
3.6 Additional practice
References and Acknowledgements
[E) Acknowledgements
Related Resources
@ An OU course on this topic
@) Study this topic at the OU
@) open2.net: Science & Nature
@) Licencing Agreement

You are logged in as lars ingesman (Logout)

V‘ Turn editing on

Latest News

@ | Switch role to...

Add a new topic..
(No news has been posted
vet)

Upcoming Events
There are no upcoming

events

Go to calendar...
New Event..

Recent Activity

Activity since Saturday, 19
June 2010, 10:56 AM
Full report of recent activity...

Nothing new since your last
login

Once the package is imported, we can turn editing on if we want to move the imported
resources around within our course. We may remove parts of the package or add new parts to
our course if we wish to do so.

In just some five minutes we can rearrange items in a weekly format:
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Rounding and estimation
2 Unit forum - Unit forum

22 June - 28 June O
Introduction
1 Rounding
Introduction
[E) 1.1 Rounding in daily life
[E) 1.2 Rounding whole numbers
[E) 1.3 Rounding in general
[E) 1.4 Rounding decimals
1.5 Significant figures
1.6 Significant figures for numbers less than one

29 June - 5 July O
2 Estimation
[E) 2.1 Using estimations

6 July - 12 July (|
3 Checking your answers
3.1 Have | done the right calculation?
[E) 3.2 Have | used the correct order for my calculation?
[E) 3.3 Have | given due consideration to units of measurement?
[E) 3.4 Did | make a rough estimate to act as a check?
[E) 3.5 Does the answer make sense in the real world?
3.6 Additional practice
References and Acknowledgements
Acknowledgements
Related Resources
@) open2.net: Science & Nature
@) Licencing Agreement

4.4 Summing up

In this section we have illustrated the final stage of the ASPECT integrated system where we
have different kinds of tools’ integration intended to make life easier for the end-user. We
have illustrated the way in which Icodeon tools have been integrated into the LRE to allow
users to run SCORM and Common Cartridge packages directly from the LRE search results
page. We have also described in some detail an example of another kind of integration where
LRE search functionality is accessed directly from within a Moodle LMS. And last but not
least, we have seen how Common Cartridge package found through the LRE search interface
can be imported directly into a Moodle course and rearranged to suit the user’s purposes.
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5 Conclusion

This deliverable describes the status of the work on the integrated system approximately six
months before the end of the project. As one can see from the elements described above, we
have already achieved a considerable amount of systems integration based on the use of
specifications and standards as well as a wide variety of tools and services.
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