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Abstract

This paper discusses the Learning Resource Met&dtagdive (LRMI), an international project
that aims to facilitate the discovery of educatioeaources through the use of embedded
metadata that can be used by search engines @ogl€; Yahoo, Bing, Yandex) to refine the
search services they offer. LRMI has extended therma.org metadata vocabulary with terms
that are specifically relevant to aiding the disegvof learning resources. In order to understand
LRMI metadata it is necessary to first introduckesna.org metadata. LRMI was later funded to
assist a number of services providing open edutati@sources in modifying their display
interfaces so that they included relevant embeddetddata. In addition to synthesizing the
lessons learned from these implementations, thewruphase of the LRMI project is engaging
with potential users, including search providerd Ezarning resource developers, with the aim of
extending the uptake and implementation of theifipatton.

Keywords
Metadata, resource discovery, learning resourded)ll.schema.org

Introduction

Since June 2011 the Learning Resource Metadatativé project (LRMI) has been working to
make it easier for teachers and learners to finadt&tibnal materials through major search
engines and specialized resource discovery servitesapproach has been to extend the
schema.org ontology so that educationally significdaracteristics and relationships can be
expressed. In this paper we will introduce the nebdbgy approach taken by LRMI, describe
some example implementations and demonstrate hedisicoverability of open learning
resources may be enhanced. In our presentatiohalleositline the background to LRMI,
including its aims, who is involved in achievingeth, and technical aspects of the specification.
We shall present the latest developments in LRMibwheta implementation, drawing on lessons
learnt through analysis of its use by publishersp#En educational resources and the learning
registry, and will report on any developments rdgay its adoption by major search engines.

In order to understand the approach LRMI has adbjités first necessary to understand
schema.org, so we start with an introduction teesthorg before focusing on the specific
contribution of LRMI to open educational resourcscdvery.

Schema.org

Schema.org was launched in June 2011; it is aijittive undertaken by Google, Yahoo,
Microsoft Bing, Yandex and W3C (schema.org, n.@he aim is to improve the display of
search results, making it easier for people to firedright web pages. Content publishers insert
machine readable information into the HTML of wedgps which helps search engines



understand the significance of the text on thogegaFor example: without such markup a web
page might contain the following HTML.

<hl>Lear ni ng Resource Metadata Initiative: using schema.org to
descri be open educational resources</hl>

<p>Phi| Barker, Cetis, School of Mathenatical and Conputer

Sci ences, Heriot-Watt University</p>

<p>Lorna M Canpbel |, Cetis, Institute for Educational Cybernetics,
Uni versity of Bolton</p>

A search engine might be able to guess that theenbim the<h1> tags could be used as the
title of the resource (though often even this widt be obvious), but it may struggle to
understand the nature of the resource being desc(ike. that it is a conference paper), the
identity of the authors and which text represeidsauthors’ names and which relates to their
affiliations.

Schema.org has two components; an agreed ontalegg, hierarchy of resource types and a
vocabulary for naming the characteristics of resesiyrtheir relationships with each other, and
constraints on how to describe these charactexiatid relationships; and the expression of this
information in machine readable formats such asodeta and RDFa Lite.

For the example above, the resource as a whol&chalarly Article, the title is the name of the
Scholarly Article, the authors are People, whoiarern affiliated to certain Organizations.
Expressed as microdata embedded in the HTML ofdbeurce, the snippet above would
become:

<div itenmscope itemype="http://schema. org/ Schol arl yArticle">
<hl itenprop="nane">Lear ni ng Resource Metadata Initiative: using
schema. org to descri be open educational resources</hl>
<p itenprop="author" itenscope itentype="http://schema. org/Person">
<span itenprop="nane">Phil| Barker</span>,
<span itenmprop="affiliation">Cetis, School of Mthenatical and
Conput er Sci ences, Heriot-Watt University</span></p>
<p Itenprop="author" itenscope itemype="http://schemn. org/Person">
<span itenprop="nane">Lorna M Canpbel | </ span>,
<span itenprop="affiliation">Cetis, Institute for Educationa
Cygernetics, Uni versity of Bolton</span></p>
< | V>

The whole of the HTML describing the paper is wraghjn a div element that identifies it as a
single item of typeSchol ar | yArti cl e. Thehl element gets an attribute to specify that it
contains thenane of the item (i.e. the title of the scholarly al#; which is a simple text value.
Thep elements get attributes to specify that they eacttain adescri pt i on of distinct items
that are each Rer son who is amut hor of the scholarly article; some of this descriptien
marked with aspan element to show that it is tinene of thePer son, some is marked to show
that it represents af fi | i ati on of thePer son.
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Figure 1, showing some of the relationships amg@rties expressed in a description of a
scholarly work.
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schema.org ontology. As a result, the Learning ResoMetadata Initiative was established to
identify additions to the schema.org ontology thatld make the discovery of learning
resources easier (LRMI, n.d.).

LRMI is led by Creative Commons and the Associabbiducational Publishers (and so covers
both open education and commercial publishersashlag resources) with funding from the Bill
and Melinda Gates Foundation and the William amd&Hewlett Foundation. It was established
in June 2011 and is now in its third phase of fagdi

As a result the phase 1 work, in April 2013 thédwing properties were added to schema.org to
describe items of type Creative Work:

educational alignment: an alignment to an established educational framewldis property

can be used to specify that the resource addresses part of a shared curriculum or
competence framework, or that it can be classHigainst some other educational scheme such
as one describing educational levels.

educational use: a text description of the educational purposénefresource, for example
‘assignment’ or ‘group work’.

interactivity type: the predominant mode of learning supported byehming resource.
Acceptable values are ‘active’, ‘expositive’ or xed’.

isbased on url: a link to a resource that was used in the creatighe resource that is being
described. This may be useful if a learning reseis@ derivative of another resource.

learning resour ce type: a text description of the predominant type or kthdracterizing the
learning resource. For example, ‘presentation’handout’.

timerequired: the approximate or typical time it takes to worikhwor through this learning
resource for the typical intended target audience.

typical agerange: the typical range of ages of the content’s inteineled user.

Implementation of LRM| metadata

Having extended the schema.org ontology so thagédiieationally significant properties of a
resource can be described, the next challenge setych services and publishers of information
about learning resources to implement LRMI metad&iaases two and three of the LRMI
project are addressing these challenges. Fundmden provided to publishers of Open
Educational Resources to implement LRMI/schemametpdata in their content management
and dissemination systems. The Learning Registnctwprovides a mechanism for sharing
information about learning resources (Learning Biegin.d.), is exploring the use of JSON-LD
for sharing LRMI metadata as stand-alone recortterahan embedded in the HTML of web
pages so that it may be used in resource discdyesgarch services that are connected to the
Learning Registry. Finally, as the search servinest people use to find educational resources
are the big search engine providers: Google, Biiadpoo, Yandex, Baidu; LRMI has an



advantage over previous attempts at enhancing Bdoahresource discovery, as it is based on a
technology that is developed, endorsed and pronmtddur of these companies. That is no
guarantee that they will see a compelling busicass to create tools and services that exploit
LRMI metadata for the discovery of learning res@esydowever their support for the

schema.org syntax and ontology means that anymaton encoded in webpages using LRMI
metadata will be available through some of theirggie tools and services, e.g. Google custom
search engines.

Through the efforts of the LRMI project and thosgiementing LRMI metadata, we are seeing
large numbers of resources being described with apechine readable metadata, which relates
to the criteria used when learners and educatarsiséor open educational resources. It is our
hope that continued uptake of LRMI metadata cafutiber stimulated by increased awareness
among those who commission and manage resourceddcational use and who are in a
position to request that the resources and sereiegged for them are described with LRMI
metadata. A virtuous cycle of expectation and oveatf well described resources would help
ease some of the problems that currently existrardlie discovery of resources that meet
specific individual learning requirements.
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