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Executive Summary

Within WP3, Task 3.2 aims to realize a reference framework to measure the quality of the Open
Educational Resources (OERs). Beam Me Up (BMU), task leader, has designed and realized the
framework, using a downstream approach: this means collecting as many OERs as possible from the
available sources, skimming them following the method described in the current document and finally
obtaining an overall evaluation of the ROER obtained. Thus, the quality of a ROER is defined by the
quality of OERs contained. Starting from literature review, BMU has determined two possible
evaluation methods of OERs: a direct one, which determines the OER quality by analysing its content
using qualitative guidelines, and an indirect one, which determines the quality of the OER analysing
the quality of connected metadata, using a quantitative automatic method.

The following document contains all the steps followed to realize the automatic method. The method
for the indirect evaluation could be used to automatically evaluate a large quantity of OERs; the manual
method, for the direct evaluation, could be used to precisely evaluate a sample or a specific subset of
OERs that requires much attention.
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1. Introduction

1.1 Scope

The goal of task T3.2 is to assess the quality of Repositories of Open Educational Resources (ROER). For
this purpose, BMU developed an algorithm able to quantitatively evaluate a ROER, using multiple
measurement methods.

The quality of the ROER is mainly determined by the quality of each single Open Educational Resources
(OER) collected in the repository. According to this idea, it is reasonable to consider a high quality REOR
as “the one rich of high quality OERs". Therefore, to assess the quality of the ROERs, it is necessary to
determine the quality of each single OER.

We identified two main approaches for evaluating an OER:
- Direct Evaluation: determining the OER quality by evaluating the content itself.
- Indirect (proxy) Evaluation: determining the OER quality by evaluating its metadata.

Using a Direct Evaluation, it is possible to identify a deterministic causal relationship between the
result of the quality evaluation and the real quality of the OER; using an Indirect Evaluation it is only
possible to assume a probabilistic relationship.

- Direct evaluation:

Deterministic link between quality evaluation results and OER’s real quality.
the result of the evaluation is high
then OER’s quality should be high.

- Indirect (proxy) evaluation:
Probabilistic (P) link between quality evaluation result and OER’s real quality.

Using a Bayesian formulation: P(OER’s quality is high | result of the evaluation is high) > P(OER’s
quality is high).

We decided to develop an algorithm able to perform an Indirect (proxy) Evaluation. The reasons of
this choice are the following:

® An automatic evaluation of OER’s content quality (Direct Evaluation), considering different
kinds of file format (text, video...), leads to big coding challenges and it is considered out-of-
scope for this project.

e At the meantime, the development of an automatic method was the only possibility to
guarantee the evaluation of large quantities of E.R. in a systematic way.

e |t's reasonable to consider the quality of the metadata itself a relevant and appropriate factor
of a ROER’s quality.



To conclude the explanation of the approach adopted in Task 3.2, we should remind that the aim of
the WP is to collect good quality OER related to GDE skills, to develop a suitable repository for the
ENCORE project. To reach this goal, it is possible to choose among different strategies. We can mainly
distinguish between two: it is possible to evaluate the ROER quality before collecting the OERs,
selecting the sources to collect only good quality OERs in the repository (Upstream Assessment), or it
is possible to evaluate the ROER’s quality only after collecting them (Downstream Assessment). What
just described is shown in Figure 1.

UPSTREAM QUALITY ASSESSMENT
APPROACH
ROER quality
assessment qualitative
guidelines

Download

®

By
ROER

ROER selection

DOWNSTREAM QUALITY ASSESSMENT
APPROACH

@ Download

Developement of the
automatic quality Direct
assessment method 7 evaluation

ROER -
@ automatic qualnty
assessment ™
“4 Inidirect
evaluation

Figure 1 — The two possible strategies, the Upstream Quality Assessment, and the Downstream Quality Assessment (the one
chosen)

We chose to carry out a Downstream ROER quality assessment, which means collecting as many OERs
as possible from the available sources, and only after skimming them. This choice is due to the
possibility given by this approach to maximise the advantage of analysing a large amount of data using
an automatic method.

1.2 Debate around Educational Resources definitions

Before any further steps, it is important to describe what OERs are. IN the project we define them
as: "Educational materials of any kind (e.g., textbooks, worksheets, lesson plans, instructional videos,
entire online courses, educational games) which can be freely used, adapted, and shared.” This
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definition is wide, so considering the goals of this task, we decided to deepen it, transforming it into
an operational tool to determine what should be inside or outside of the ENCORE project scope.

Before defining what an OER (Open Educational Resource) is, we must define what an Educational
Resource is. During time, many authors have proposed different definitions in the field of education
and learning and different terms have been used to describe similar ideas such as Educational
Materials, Educational Objects, Learning Objects (McGreal, 2004). Below, we summarize some of these
definitions to come up with a common terminology for the Encore project.

Definitions

IEEE LTSC (2002) defines Learning Object (LO) as “any entity, digital or non-digital which can be used,

reused or referenced during technology supported learning”. This definition has an high level of
granularity with respect to the goals of the present task.

Downes (2003) uses the example of tissue paper to argue that “anything and everything can be used
for learning and therefore must be considered to be a LO”. He added, also, that there is no reason to
restrict a priori what counts as a LO.

Wiley (2000) settles on a definition of a Educational Resource as “any digital resource that can be
reused to support learning” and Doorten, Giesbers, Janssen et. al. define LOs as “any reusable

resource, digital or non-digital that can be used to support learning activities.” They also mention
examples such as web pages, applications, textbooks, calculators, and microscopes.

Sosteric and Hesemeier (2004) emphasise the intent of the object more than the structure. According
to them, an E.R. is “a digital file (image, movie, etc.) intended to be used for pedagogical purposes,
which includes, either internally or via association, suggestions on the appropriate context within which
to utilize the object.” They claim that a newspaper article would not be an E.R. simply because it could
be used for learning, it must be linked to “pedagogical purposes”.

According to these authors, an information object becomes a E.R. when it is designed to be used by
itself or in combination with other media objects to facilitate or promote learning.

1.3 Definitions for the ENCORE project
Keeping in mind what has been said above, we have three goals in developing our own definition of
E.R.:

e Focus on e learning materials and contents that can be used through digital devices.
e Broad approach, not eliminating in advance any kind of formats (text, video, audio ... etc).

e Focus on intrinsic aspects and not on pricing, legal or other side aspects.

Higgs et al (2003) provide a definition of Learning Object that contains many essential elements useful

to our purposes. They define a set of six characteristics that a Learning Object must have to be
considered as such: Instructional value, Independency, Shareability/Reusability, Interoperability,
Discoverability and Context.



We consider this definition as the best for the practical needs of the ENCORE project, and therefore
we decided to adapt it to adopt it.

First, a weakness of this definition is the focus on the dimensions of the E.R. given in the
Shareable/Reusable characteristic (they say that “Learning Objects are small stand alone, reusable
components that can be assembled...”). We think that it is impossible to define in advance a lower and
upper bound on Educational Resource dimensions.

First, because it is very difficult to define which metric has to be used, i.e. time, number of educational
goals, amount of information, etc. Secondly, because it's not essential to our purposes to give this kind
of bound.

We think that is more useful not to give precise limits to the size of an E.R., but rather its size could be
any designed by the creator in the act of developing a single, not immediately divisible, and stand-
alone object.

Furthermore, we decide to introduce another element to the definition: the Educational Purpose. In
fact, it is necessary to better explain and formalize this characteristic already mentioned in the Higgs’
definition in the Instructional Value point, to indicate that the Instructional Value is the result of a
precise and deliberate choice of the creator of the Educational Resource. Otherwise, the Instructional
Value could be found in many objects in a rather arbitrary way. The utility of this additional feature
will be clear in paragraph 1.5.

It is useful to overcome these weaknesses and to add some useful information taking up the Higgs’s
definition and developing a definition in-scope for the ENCORE project.

Definition of Educational Resources for the ENCORE project:

An Educational Resource is a means of transferring Instructional Value. Every other characteristic is
meant to enable and maximise this purpose.

An Educational Resource should have the following characteristics:

e Instructional value - An educational resource must have some intrinsic instructional value: it
should result in a complete learning sequence, objective, skill or competency related to a
certain field of knowledge.

e Educational purposes - An educational resource should be designed as a means of delivering
Instructional Value, with a specific and clear educational intent from the creator.

e Independent - Educational Resources are discrete and coherent chunks of information,
activities or assessment designed by a creator: they can contain a complete learning sequence
and don't rely on other material to make sense.

e Shareable/Reusable - Educational Resources are stand alone, reusable components that can
be assembled to provide resources in various learning environments, i.e., content developed in
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one context being transferable to another context. This characteristic is fundamental to
leveraging any advantage in using educational resources.

e Interoperable - Objects must be interoperable: content from multiple sources must work with
different learning systems. To do this, they must be designed to conform to some standards.

e Discoverable - The potential learner should be able to find and figure out what an Educational
Resource is. This often entails tagging it with appropriate descriptive metadata that will focus
on linguistic semantics.

e (Context independent - To maximize their reusability, educational resources are required to
minimize the amount of information specific to a given context. However, this is often difficult
and itis necessary to accept that Learning Objects could include context related information
either within the object or by some external association to it.

The introduction of the Educational Purpose characteristic, taking up the Sosteric and Hesemeier
(Sosteric and Hesemeier, 2002) point of view, proves to be important in determining what should be
considered an Educational Resource (see some exam  ples in paragraph 1.5).

However, this characteristic puts outside the field of possibilities objects that can have great
Instructional Value. Such objects, as said, must be considered in some way distinct from the proper
Education Resources. To highlight this distinction, we define the Supplementary Educational
Resources.

Definition of Supplementary Educational Resources for the ENCORE project:

A Supplementary Educational Resources is an Educational Resources, as previously defined, lacking
Educational Purpose. The Supplementary Educational Resources are developed by their creators

without any pedagogical intent.

Despite their similarities, this kind of Educational Resources should follow very different evaluation
criteria from those of normal educational resources.

To define an Open Educational Resource, we adopt the previous definition with some additional
features:

Definition of Open Educational Resource (OER) for the ENCORE project:

An Open Educational Resource is an Educational Resource (as previously defined) that can be freely
used, adapted, and shared.

Lastly, we must define what a ROER is.

Definition of Repository of Open Educational Resources (ROER) for the ENCORE project:



A Repository of Open Educational Resources is a free access digital repository, where the Educational
Resources can be efficiently searched and used by the user.

We identified on the web a list of digital repositories with free access. This list is provided in Appendix
B.

1.4 Types of Educational Resources

In this paragraph, we describe the different types of Educational Resources. They can be different by
their file format, e.g. videos, text, etc, but not only: each category can be differentiated into many
other subcategories.

A general classification of media types is usually represented into a two-dimensional plane in which
one axis represents the Time/space nature, and the other the origin of media.
An example of this classification is represented below in Figure 2:

Time/Space
nature

A

Sound Video Animation

Continuous
or time-based

Graphics
Discrete
or space-based
» Origin
Captured Synthesized
from real world by computer

Figure 2 — Representation of media types in a two-dimensional plane in which one axis represents the Time/space nature,
and the other the origin of media.

However, our task is more complex since there are Educational Resources expressed through format
that do not fall within the classic multimedia content classification.

We propose here a classification useful for the ENCORE project based on six main categories:

e Text +Images: prevalence of text, possible presence of images to a lesser extent in comparison
of text.

e Audiovideo: videos of any kind, with or without audio.

e Audio: only audio.
Images + Text: prevalence of images, single or multiple, with or without text.
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e Exe/Miscellaneous: resources that present a mix of different kinds of media (like the ones
previously stated), with the possibility of interactions from the user.

e Other: different formats not considered previously. Usually related to Supplementary
Educational Resources.

Category Examples File format examples

Text + Images docx, pdf, pptx...

Scientific papers

Books
Slides

Audiovideo Short videos MOV, AVI, MKV...
Documentaries
Movies

Audio Podcasts mp3, mp4, .wav...
Songs

Images + Text Infographics pdf, jpeg, png...
Schemas
Diagrams

Exe/Miscellaneous Interactive e-learning courses exe, HTML...
Educational video games

Other Datasets csv, xlsx, json, rds...
Programming languages scripts R, pY...
3D models CAD, AMF, 3DXML...

Table 1 — Category of Educational Resource’s type and related examples.

According to the definition of Educational Resources given in paragraph 1.4 some practical examples
of different kinds of E.R. are listed in Table 2:

Name Type and file format Example image
The Text + images; pdf format

Evolutionary

Biology of

Species

The Evolutionary
Biology of Species




YouTube Audiovideo; mp4 e

Marketing ol . -
Full Course gl - —

Aves fpooents @ Undoem oolemaps

Python Images + Text; jpg
Matplotlib
cheat sheet

1 '
b § g
i H
H g

frmmm ;
l ¥
i

Qualitaivecolxmigs

= NUMFOCUS

OPFN CODF - BETTER SCIFNCE

Table 2 — Practical examples of Educational Resources of different types.

1.5 Challenging the Educational Resources’ definition
Once we have defined what an OER is, we report a series of challenging examples of possible
Educational Resources, that will help us to find the boundaries of our definition.

The examples are described arranged by their challenge level and each one is commented, explaining
why it should be considered an E.R. or not.

1. A microscope

Figure 3 — A microscope.

Although this tool is of great use for many students around the world, this cannot be considered an
E.R.. First of all, its physical nature compromises Shareably/Reusability property. Furthermore, its
instructional value is not clearly definable: the definition provided in paragraph 1.3 tells us that an

10
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Educational Resource “should result in a complete learning sequence, objective, skill or competency
related to a certain field of knowledge.”

2. Live lectures

Figure 4 - Live Lectures.

They could not be considered as Educational Resources, since their instructional value is available only
to people physically present, violating the Shareability/Reusability characteristics of paragraph 1.3.

3. Podcasts

Gorbachev's legacy
The
History The former President of the Sov
el F'J

nd the

° 3 set - 49 min 55 sec.

Figure 5 — Podcast example.

Hour

They are Educational Resources. It might be uncommon to consider just an audio to be something
delivering an instructional value, but of course they do.

4. Infographics

11



TABLE OF COMMON STATISTICAL DISTRIBUTIONS

Relationships among common distributions. Solid lines represent transformations and special
cases, dashed lines represent limits. Adapted from Leemis (1986)

Figure 6 — Infographics.

They should be considered as Educational Resources. The weakness of this kind of resources is that
they might be extremely synthetic, as they use just a short text/diagram for conveying meaning.

5. Project blueprints

Figure 7 - Project blueprints.

They should not be considered Educational Resources because they lack in the Educational Purposes,
in reference to the definition given paragraph 1.3.

6. Documentaries and educational games

12



EnCORE www.project—encore.eu

Documentary Features

y
 PERIOD ) <

P
ICA Ur 2l i\'

BALLOON POP SUBTRACTION

Figure 8 - Documentaries (above) and educational games (below).

They should be considered as Educational Resources if the educational purpose is greater than the
entertainment one.

7. Movies and video games

KINCD@ME

W EEAVAS
x

Precoscammen
b P

Figure 9 - Movies (to the left) and video games (to the right).

Someone argues that it is possible to learn history, or other subjects, by watching movies or video
games. While this is partially true, we must point out that there are far more effective methods to
learn the same topics, if the learner is genuinely interested in them. Moreover, it often happens that
the care towards the topics covered is not sufficient, precisely because the creators do not focus on
this aspect.

These kinds of objects should not be considered as Educational Resources, as the entertainment
purpose is far greater than the educational one.

8. E-learning full courses/E-masters

13



Chemistry 125/126 - General Chemistry Laboratory 1
Overview Matenals Sessions

Experi 1- Precipitation and Water Purity
Creator Downloads License
Narncy Kerner [2 @ [0]e)]
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Figure 10 - E-learning full courses/E-masters.

They should not be considered as single Educational Resources, as they are collections of multiple
Educational Resources, available as independent and self-contained objects.

9. Literature classics, e.g. War and Peace, L. Tolstoy

i

Figure 11 — War and peace by L. Tolstoy.

Even if its educational value is beyond any doubt, these kinds of books are not written with explicit
educational intent. They should be considered as Supplementary Educational Resources.

10. Datasets

30 st gor Aom-csencal Notintamiy _ Whae Mate 174 0 0 unmeosues || <osox
50 Se-emp-not-c Exec-managenal  Musband whae Mase ° 0 13 Untec-States <sox
38 Prvate Manderscieaners Notan-tamdy  Whae Mase ° 0 40 Unted-States <ssom
53 Pevate Hancders-cieaners Husband ack e ° 0 40 Unted-States <sox
28 Prvare Protapeciaty  Wee Bck Femae ° °  40Cwa <wsox
37 Prvate Execmanagenal  Wie wewe Femase ° 0 40 Unieo-States <tk
49 prvate Ommerserice  Notntamdy  Black Fomase o 0 16 Jamaca <wsoK
2 Set-emp-notec Execmanagenal  Husband wnes Mase ° 0 45 Unted-Staes 5%
31 Prvate Protspecialy  Notmtamdy  Whee Fomae 14084 0 50 Unted-States 50K
42 Prvase Excmanagenal  Husband weee Mae sire 0 40 Urited-States >80
37 Prvate Exec.managenal  Husband Bk Mo ° 0 80 Uned-States 50K
30 State-gov Protspecaty  Musband Asian Dac istander  Mase ° 0 40 woa »50%
3 Pevate Adrm.concal Ownchis  Whee Foman ° 0 30 Unted-Stases <50k
32 Prwvate Saies Notntamty  Blac Mase ° 0 50 United-States <50
0 Prwvate Cra.ropar Husbang Asian Pacisander  Mate ° o 2 50K
34 Prvate Tramspon.moveg  Husband Amer tnchan Eskimo Mase ° 0 45 Memco 50K
25 St emp oot Faumngtsheg  Ownchis  Wiwe M ° 0 35 Unted Staes sk
22 Pvate Machine opwspct Unmaried  Whae e ° 0 40 Unted Staes <s0K
38 Prvate Saes Hunbang W e ° 0 50 Unted-Staes <s0x
43 Set empoctc Emcmanagedal  Unmamed  Wiwe Femam ° © 45 Unteo Staes 50K
0 Prvate Protspeciaty  Husbana whae Mase © 60 Unmed-States »50x
54 Provate Omerservce  Unmamed  Biack Femae ° 0 20 Unted-Stases <50K
35 Federatgov Famngfsteng  Wusband Biack e ° 0 40 Unmed-Staes <sox
43 Prvace Transpon.movng  Musband whae Mae 0 2002 40 Untec Sums csox
50 Prvase 109015 HS-grad 9 Dworced Techsuppot __ Unmamed _ whae Fease 0 0 40 Unted-Sumes <5

Figure 12 — Datasets.

14



ENCORE

WWW.project-encore.eu

They could be very useful for students of Statistical or data science subjects, but they lack of
Educational Purposes. They should be considered as Supplementary Educational Resources.

11. Instruction manuals

Figure 13 - Instruction manuals.
They are designed with Educational Purposes, they deliver Instructional Value, but they are greatly
Context Specific, because they are useful only in relation to the object(s) they are related to and strictly

to that specific object(s). For these reasons, they cannot be considered an Educational Resource.

To sum up, in Table 3 we collected the previous examples and stated when an E.R. definition
characteristic is fulfilled (X) and when not (O).

15
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6. Documentaries
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8. E-learning full ¥ e 0 ® X X X
courses/E-masters
9. Literature X 0 X X X X X
classics
X o} X X X X X
10 Datasets
11. Instruction X X X X X X 0
manuals

Table 3 — Summary of challenging examples of possible E.R. Only the ones with a full set of X should be considered as E.R.
following the definition give in paragraph 1.3.

1.6 Educational Resources’ quality definition

Simplifying, we may define the Educational Resources’ quality as the capability to fully deliver the
intended Instructional value to the target audience. In other words, a good quality E.R. make the
learner able to fully reach the explicit or implicit learning goals related to the E.R..

To maximise the capability of delivering Instructional Value, we can say that an E.R. should maximise
first each of the characteristics reported in the paragraph 1.3 definition. To give a practical example,
an Educational Resource that provides well-structured and well-written metadata is better (has better
quality) than one that did not report it, because the first is able to maximise its Discoverability

characteristic.

More generally, we could say that any aspect of an educational content that improves its ability to
transfer Instructional Value affects the quality of the E.R. itself. For instance, if two books are about
the same topic, but one does it in a more engaging way, it reduces the stress of the reader and allows
a better transfer of the Instructional Value, therefore it can be considered of higher quality. This idea

is represented in Figure 14.

16
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Attributes given
by the definition itself

Educational

purposes

Context
independent

Instructional
value

Shareable/
Reusable

Discoverable

Figure 14 — Representation of E.R.’s attributes influencing its quality.

2. Literature review

2.1 Scope of the literature review

We analysed both quantitative and qualitative methods of OER’s quality evaluation in literature,
among scientific and non-scientific sources.

As mentioned in paragraph 1.1 we choose to focus on quantitative and automatic metadata-based
methods. Therefore, quantitative methods analysed in literature are related mostly to an Indirect
Evaluation, i.e. assessing the quality of E.R.’s metadata.

The Educational Objects analysed in literature are of any kind (books, video courses, podcasts, etc) and
related to any subject.

Scientific literature is retrieved from different sources (e.g. Google Scholar, Web of Science, etc), while

the main one is Scopus. The following table summarises the main queries used to perform the
literature review on Scopus, divided into quantitative methods and qualitative methods queries.

17



Scope Query Retrieved papers

Qualitative "quality" "evaluation" 185
methods of "assessment" "quantitative" "qualitative"
E.R.’s quality "data driven" "educational resources"
assessment "learning objects" "training content" "OER"
arts busi deci econ
psyc SOCi "ar"
"quality" "evaluation" 95
"assessment" "quantitative" "qualitative"
"data driven" "measure" "metric"
"method" "educational resources"
"learning objects" "training content" "OER"
arts busi deci econ
psyc SOCi "ar"
Quantitative "quality" "evaluation" 128
methods of "assessment" "metadata”
E.R.’s quality "quantitative" "measure" "data driven"
assessment. "metric" "method" "educational
resources" "learning objects" "learning"
"training content" "OER" arts
busi deci econ psyc SocCi
napt
"quality" "evaluation" 313
"assessment" "metadata"
"quantitative" "measure" "data driven"
"metric" "method" "educational
resources" "learning objects" "learning"
“training content" "OER" "ar"
comp

Table 4 — Queries and number of papers retrieved in scientific literature.

Non-scientific literature is retrieved using Google searches. Queries are structured using terms related
to education and we selected documents favouring those produced by the main for-profit and no-
profit publishers, such as Udemy, Coursera, edX. Also. Most renowned academic publishers were
included in the review, such as UC San Diego, Kennesaw State University, University of British Columbia
(UBC), Dublin City University and others.

2.2 Scientific literature review
The main results of the scientific literature review are reported in the following table, summarising the
most relevant papers identified, with their scope, method and results:

18
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Qualitative methods:

Document
Elias, M., Oelen, A.,

Tavakoli, M., Kismihok, G.,

& Auer, S. (2020,
September). Quality
evaluation of open
educational resources. In
European Conference on
Technology Enhanced
Learning (pp. 410-415).
Springer, Cham.

Haughey, M., &
Muirhead, B. (2005).
Evaluating learning
objects for schools. E-
Journal of Instructional
Science and Technology,
8(1), n1.

Peldez, A. R., Pullaguari,
N. P., & Caro, E. T. (2011,
April). Quality model
proposal for educational
material production in
OCW sites. In 2011 IEEE
Global Engineering
Education Conference
(EDUCON) (pp. 1074-
1080). IEEE.

Scope

Evaluation performed by OER
expert users on
OpenCourseWare (OCW)

Evaluation performed by
teachers in the K-12 education
sector (virtual learning).

Quality model aimed to
guarantee the quality of
OpenCourseWare (OCW)
resources.

Method

Evaluation by means of a list
of 26 quality drivers, stratified
on three dimensions:

- Content Structure (CS).

- Learning Content (LC).

- Self-assessment (SA).

Evaluation by means of a list
of 14 quality drivers, stratified
on three dimensions:

- Integrity.

- Usability.

- Learning.

- Design.

- Values.

Quality assurance model
based on six main areas:

- Development, distribution
and licensing models.

- Academic range.

- Presentation to the user.

- Evaluation and support
material.

- Technological and
interoperability requirements.
- Accessibility.

WWW.project-encore.eu

Results

By OER users:

- Content Structure is
considered useful by 100% of
users;

- Learning Content is
considered useful by 60% of
users;

- Self-assessment is considered
useful by 80% of users.

The results obtained through
the application of Learning
Object Evaluation Instrument
(LOEI) show that the most
relevant criteria found for the
evaluation of a learning
content can be divided into
three groups:

- Accessibility criterion;

- Student interface;

- Pedagogical issues.

Evaluation has been
performed on three careers,
Economy, Computer Science
and Pedagogy.

40% of courses are rated as
Acceptable, 20% Desirable,
These results could give a
clue to the institution
considering retributions and
incentives to authors based on
quality evaluations.

Table 5 — Literature review on qualitative methods of E.R.’s quality assessment.
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Quantitative methods:

Paper

Ochoa, X., & Duval, E. (2009).
Automatic evaluation of
metadata quality in digital
repositories. International
journal on digital libraries,
10(2), 67-91.

Tavakoli, M., Elias, M.,
Kismihok, G., & Auer, S.
(2020, July). Quality
prediction of open
educational resources a
metadata-based approach. In
2020 IEEE 20th international
conference on advanced
learning technologies (ICALT)
(pp. 29-31). IEEE.

Aikoh, K., Isoda, Y., &
Sugimoto, K. (2020, October).
Data Profiling Method for
Metadata Management. In
2020 IEEE 7th International
Conference on Data Science
and Advanced Analytics
(DSAA) (pp. 779-780). IEEE.

Palavitsinis, N., Manouselis,
N., & Sanchez-Alonso, S.
(2013). Metadata quality
issues in learning
repositories.

Scope

Digital repository quality
assessment.

Automatic quality
assessment on OERs,
effectiveness of
automatic compared to
manual assessments.

Metadata management,
effectiveness of
automatic compared to
manual assessments.

Metadata quality
assurance method
applied on Learning
Repositories.

Method

They present a set of quality
metrics for metadata, based on

the Bruce & Hillman framework
for metadata quality control, that

is based on metadata:
- accuracy;

- completeness;

- provenience.

They propose an OER metadata
scoring model, and build a
prediction model to anticipate
the quality of OERs.

Using feature extraction Al,

authors extracted metadata from

34 documents. They then

performed a manual judgement

on the correctness of extracted
results from documents.

They used a mixed approach,
using expert judgments and
quantitative methods.

They used six metrics:

- Completeness.

- Accuracy.

- Consistency.

- Objectiveness.

- Appropriateness.

- Correctness.

Results

Through statistical analysis,
they found that several
metrics correlate well with
human evaluation and that
the average of all the metrics
are roughly as effective as
people to flag low quality
instances.

The accuracy of the quality
assessment compared with a
manual quality control is
about 95%.

In their experiment, they
obtain the result that the
correctness can be
determined with 77%
accuracy by the metadata
profiling method they
proposed.

They supported metadata
definition process throughout
each different phases of the
repositories development
and for each

phase, they measured the
resulting metadata quality.

Table 6 — Literature review on quantitative metadata-based methods of E.R.’s quality assessment.
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2.3 Non-scientific literature review
The table below summarises the main findings of the non-scientific literature review:

Type Document Scope Summary

Ex-post quality metrics, identifying
four main quality dimensions:

1) Engagement.

2) Satisfaction.

3) Skill Development.

4) Career Outcomes.

Video courses,
interactive video
courses

(Coursera)

Drivers of Quality in Online Learning How
to Increase Engagement, Satisfaction,
Skill Development, and Career Impact
Worldwide.

Company

Alan Hickey, Staff Data Scientist
Alexandra Urban, Senior Teaching &
Learning Specialist Eric Karsten, Data

Scientist

(Udemy) Video courses, Document divides quality into
Course Quality interactive video categories and defines a set of
Checklist courses short criteria to assess the quality

of video courses and interactive
video courses.

Focuses on technical quality
criteria, course design and
teacher’s skills

To publish on Udemy, these
are the minimum course
requirements

Academic

Quality Online Course Checklist

KSU Course Quality Checklist

Quality checklist:

questions for designing and delivering

online courses

Video courses,
interactive video
courses, live
lectures, textual
materials

Live lectures,
textual contents

Video courses,
interactive video
courses

Introduce quality criteria for
instructional materials, learning
activities and student support

Focuses on pedagogy, structure,
navigation, course objectives,
module objectives

course content, alignment,
assignment, assessment
communication, engagement,
interaction, active learning

Full online courses ontology of
design elements and quality
drivers

Table 7 — Non-scientific literature review on quantitative metadata-based methods of E.R.’s quality assessment

2.4 Key points of the Literature review
Referring to the qualitative methods of quality assessment, e.g. quality guidelines applied by teachers
or auditors, most of the papers share some categories of investigation: the technological aspects, the
pedagogical aspects, the one of accessibility.

The main effort from researchers has been devoted to identifying and list potential quality criteria,
generating ontologies meant to be as complete as possible. However, the literature lacks a vision that
includes all possible kinds (books, videocourses, etc) of E.R., recognizing the common aspects and at
the same time the specificities of the different E.R. formats.

21



In fact, the E.R. quality drivers change according to the typology of E.R. and their relative features, e.g.
the video resolution is an important quality criteria to evaluate video courses, but it is meaningless to
evaluate a book.

Non-scientific literature is extremely accurate in defining evaluation criteria and metrics, providing
actionable methods for the quality assessment, but they mainly focus on a specific category of E.R.:
interactive video courses (which also mostly are short videos format). However, the non-scientific
literature provides excellent ideas for the evaluation of this specific kind of E.R., with well-defined and
practical checklists.

Relating to automatic methods, we mainly analysed approaches able to perform E.R.” indirect
evaluation, assessing the quality of OERs’ metadata. The idea of using metadata quality as a method
of predicting the quality of training content is not new (Tavakoli & Elias, 2020). Most of the papers
share some metrics used to evaluate metadata quality. The most relevant are:

e Completeness: a metadata instance should describe the resource as completely as possible.
This means that most metadata fields should be filled in to make resources useful for any kind
of service. While this definition is based on the static library instance view of metadata, it can
be used to measure how much information is available about the resource.

® Accuracy: the information provided about the resource in the metadata instance should be as
correct as possible; in fact, typographical errors, as well as factual errors, affect this quality
dimension.

e Logical Consistency and Coherence: metadata should be consistent with standard definitions
and concepts used in the domain. The information contained in the metadata should also have
internal coherence, that means that all the fields describe the same resource and contain
coherent information with Educational Resources’ content.

® Provenance or Authority: The source of the metadata could be another factor to determine
its quality. Knowledge about who created the content and the level of his expertise could
provide insight into the quality of the instance.

Accuracy and logical consistency or coherence are often merged into a more general metric called the
"Quality of free text” (Urefia-Camara et al., 2019). The latter considers that there are neither lexical or
spelling errors nor errors that would lead to an information misalignment compared to the content of
the resource described by the metadata.

As far as authority is concerned, some potential issues emerge. The main one is the conversion of the
authority parameter into a metric.

Another important consideration is that metrics are defined by taking metadata standards as a
reference, therefore the choice of the standard can lead to different design choices in the definition of
a set of metrics. This specific issue will be discussed in paragraph 3.1.
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3. Automatic quality assessment criteria

3.1 Metadata standard
To perform an Indirect evaluation of OER quality (as described in paragraph 1.6), we have to choose a
reliable standard that defines which metadata should be evaluated.

Dublin Core Metadata Element Set (DCMES)

Dublin Core Metadata Element Set (DCMES), also known as Dublin Core (DC) standard, is a set of fifteen
"core" elements (properties) for describing resources. These fifteen-elements have been formally
standardised as 1SO 15836, ANSI/NISO 739.85 and IETF RFC 5013. The resources described using the
Dublin Core could be digital resources (video, images, web pages, etc.) as well as physical resources
such as books or works of art.

The DC metadata set is the most widespread metadata format today, the result of a project started in
1995 [Dublin Core Metadata Workshop Series] with the aim of addressing the problem of finding
information resources available on the net. Its characteristics - the result of a precise choice - are
generality and simplicity: the standard has been designed as a minimum set of descriptive elements
capable of representing any information resource - web page, audio, video etc. - that has a WEB
address.

The Dublin Core Metadata Element Set (DCMES) is based on guideline principles that play an important
role in the satisfaction of need related to educational resources.

The main principles can be declined in: extensibility, that stays for the creation of additional elements
for the creation of specific metadata; interoperability, according to the national or local standards;
modularity, that refers of the community to switch from a general schema for metadata to the use of
a specific schema required to meet a group of educational needs.

IEEE Learning Object Metadata (LOM)

Another widely adopted metadata standard set for this purpose is IEEE Learning Object Metadata
(LOM), a standard which has been designed especially for the description of educational resources.
Although the adoption and influence of the LOM has been considerable, there are some issues to be
highlighted.

First, the LOM conceptual data schema is not based on an abstract model shared with other metadata
schema and does not align with the guideline principle of interoperability. In this way, it is impossible
to import elements from other metadata schemas, such as Dublin Core one. Another important key
point is the difference of approach between LOM and DCMES. LOM works on “instance”, that is a block
of metadata, while Dublin Core wants to define individual terms and their rules of applications.

MAchine Readable Cataloguing - MARC

MARC stands for MAchine-Readable Cataloguing record; the formats are standards for the
representation and communication of bibliographic and related information in machine-readable
form.

"Machine-readable" means that one particular type of machine, a computer, can read and interpret
the data in the cataloguing record. "Cataloguing record" means a bibliographic record, or the
information traditionally shown on a catalogue card. The record includes (not necessarily in this order):
1) a description of the item, 2) main entry and added entries, 3) subject headings, and 4) the
classification or call number.
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Metadata Object Description Schema (MODS). Metadata Object Description Schema (MODS) is a
schema for a bibliographic element set that may be used for a variety of purposes, and particularly for
library applications. This schema was created to bridge the gap between the simplicity of DC and the
complexity of MAchine Readable Cataloguing (MARC). This could create the impression that MODS was
developed as a competitor to the Dublin Core because DC started as a very simple scheme, but with
its element refinement qualifiers it is becoming complex; meanwhile, MODS is simplifying MARC,
which is known to be very complex, but always refers to regulations that are not general but specific
to the field of application.

In the end, we choose the Dublin Core (DC) standard: the main reasons why DC is the most suitable
standard for evaluating E.R. are that:

e Itis applicable to all types of information resources.

e Itissimple to understand.

e |t is of general use for the "discovery" of information resources (unlike the catalographic
descriptions that generally follow specific regulations of the sector of application: libraries,
museums, video libraries ...).

The following table contains the metadata defined by the Dublin Core and their descriptions:

Dublin Core Element Description

Title A name given to the resource.

Subject The topic of the resource.

Description An account of the resource.

Creator An entity primarily responsible for making the resource.

Publisher An entity responsible for making the resource available.
Contributor An entity responsible for making contributions to the resource.
Date A point or period of time associated with an event in the lifecycle of

the resource.

Type The nature or genre of the resource.

Format The file format, physical medium, or dimensions of the resource.
Identifier An unambiguous reference to the resource within a given context.
Source A related resource from which the described resource is derived.
Language A language of the resource.

Relation A related resource.
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Coverage The spatial or temporal topic of the resource, the spatial applicability
of the resource, or the jurisdiction under which the resource is
relevant.

Rights Information about rights held in and over the resource.

Table 8 — Dublin Core metadata standard.

3.2 Overview of chosen metadata quality criteria

Once a metadata standard is chosen, we must define which quality drivers chose to evaluate OER'’s
metadata quality.
We chose the following quality drivers:

A. Metadata completeness (Completeness).
B. Publishers’ authority (Authority).

C. Description’s quality of free text (Quality of free text).

Quality drivers meaning, the related hypothesis and quantitative metrics chosen are summarised in
the following table:

Quality  Meaning and hypothesis Metrics
driver
A Meaning: a metadata instance should describe the resource as Completeness

completely as possible.

HP1: A good quality OER likely has well cared (complete)
metadata.

HP2: A good quality ROER should have well cared metadata

B. Meaning: Knowledge about who created the content and the Authority:
level of his expertise could provide insight into the quality of the = publisher
instance. recognition from a
HP1: An OER from a renowned publisher is a good quality one I'thTi;:leble
HP2: A good quality ROER has as much as possible OERs from P
renowned publishers.

C. Meaning: is the ease with which a reader can understand a Readability

written text.

HP1: A good quality OER has a well articulated description. HP2:
A good quality ROER has as much as possible OERs with well
articulated descriptions.

Table 9 — Quality driver meaning, hypothesis and related metrics.

Quiality driver’s metric are explained in paragraph 4.1 (A), paragraph 4.2 (B), paragraph 4.3 (C).

25



3.3 Putting the metrics together

A full understanding of the overall quality assessment method could be obtained in Appendix A. In
this paragraph we want to explain the logic with which the different quality drivers and metrics are put
together.

Each of these quality drivers and metrics has a different function in the automatic quality assessment.
The following schema resumes the overall method (Figure 15).

OER Quality

The branch we chose l
B e Chae (L N wr o I S | Wi ae e e L e e e POy |
; Based on : Based on ; .
v | OERE L Tom | e :
quality meetadata " content evaluation '
drivers : .
: :
! ]
Metadata Publishers' Quality of free . Pedagogical Technological | |
completeness authority text : factors factors .
1 ]
metrics - -
: '
Publishers - : :
Complteness sacagriion Readiblity E :
: ;
! ]

functions
A direct evaluation on different kinds of file
s format (text, video...), is out-of-scope for
this project.
Filter Bonus Manual
function score check

Figure 15 — A resume of the strategy chosen to measure OER’s quality.

e The “Completeness” metric is used as a filter metric. OERs that do not have a minimum
number of correctly filled metadata should be removed or put aside.

e The “Authority” metric is used to give a bonus score to some OERs. OER’s with recognized
publishers are considered to have a greater probability of having a good quality.

e The “Readability” metric is used just to manually check some OER with extreme values.

4. Quality metrics

4.1 Metadata completeness

4.1.1 Metadata applicability and importance

Considering the scope and the objectives of the ENCORE project, not each metadata defined by the
Dublin Score Standard has been considered and they have not the same importance to achieve our
goals.

There are two DC metadata fields (as seen before in Table 8) considered as not relevant for the
automatic quality assessment:
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- Language: the ENCORE project it’s only about English language OERs.

- Rights: the ENCORE project it’s only about open educational resources.

Therefore, these two metadata will not be covered further in this document and in the algorithm
developed.

Furthermore, we must group metadata by their importance in the context of the ENCORE project and
the quality assessment. We split the metadata into two categories:

- Mandatory: OER lacking metadata from this group should be removed from the ROER.
- Optional: OER presenting this kind of information have to be considered better in quality than

the others.

Title, Subject, Creator, Date and Format metadata fields are considered the mandatory information
with which an Educational Resource can be made Discoverable (in relation to the definition given in
the paragraph 1.3). This is an essential condition to effectively developing the potential of an
Educational Resource. As a consequence, lack of these metadata is considered as a strong signal of low
quality OER. Furthermore, we also consider the Description metadata field as mandatory, not only
because of its importance in making an E.R. discoverable and comprehensible to the user, but also
because in the Encore Project Task 3.4 this metadata field will be useful to find relevant information.

On the other hand, we considered the Publisher metadata field as optional, because an OER could be
developed by an independent creator that does not have any Publisher. All other DC metadata fields
are considered optional, so as a further indication of the good quality of the OER. If these kinds of

metadata are missing, it’s not necessary to remove the OER.

The following table summarises what just explained:

Group

Dublin Core Element Explanation

Title, Subject, Creator, Date, Mandatory This set of metadata constitutes the
Format, Description basis for the identification of an OER.
Publisher, Type, Contributor, Optional This set of metadata facilitates
Identifier, Source, Relation, potential students or educators
Coverage searching for OERs.

Table 10 — Groups of DC metadata fields defined for the development of the Completeness metric.
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4.1.2 Scoring method
The scoring method of OER using the Completeness metric is described in the following schema
(Figure 16):

One or more field Not
o SRR » Qe G
missing sufficient
A
Mandatory
Metadata Fields |---------------1 »
Evaluation
\/
100% complete  ----------------- > 1 e » Sufficient
g » +0
i +
Optional
Metadata Fields |-- Ad,d #iforeach .. ; S —
. optional metadata '
Evaluation :
: +6
S—— >  +7

Figure 16 — Scoring method of OER using the Completeness metric. OER lacking mandatory metadata should be filtered from
the ROER.

We chose to make no distinction in the scoring of each Optional metadata because we have no
concrete evidence to determine if one metadata is more important than another.

The nine different possible outcomes of the scoring method are the one shown in Table 11.

Completeness outcomes Description
0 Not sufficient. OER should be filtered.
1 Only Mandatory metadata field are filled. OER

should be maintained.

We have other information in addition to

|
2,3,4,5,6,7
| Mandatory ones, but something is missing

8 Full metadata. OER likely of a good quality.

Table 11 — Possible outcomes of the metadata Completeness scoring method.
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4.1.3 Metadata completeness algorithm

About some metadata, Dublin Core suggests possible (but not unique) compliance rules, e.g. they

suggest to use the DCMI Type Vocabulary to fill the “Type” field, meanwhile other metadata doesn't
receive any suggestions.

In literature, there are no specific standards to define the correct filling of D.C. metadata used to

describe Educational Resources, so we adopt a few straightforward criteria, summarised in the
following bullet points:

e The metadata is not a missing value (NA values);

The metadata contains at least two alphanumeric characters (alphabetic characters A through
Z, numeric characters 0 through 9);

e The metadata contains less than 10.000 alphanumeric characters.
The following flowchart shows the steps of the algorithm with the scoring method (Figure 17):

 START S

Mandatory metadata
list

Set score =0

Title

Subject

i+1 Creator
) Select metadata i (mandatory) fe-eeeeee

Date

Format

Description

Optional metadata
list

Publisher

Type

next
metadata
v

Contributor

Il 7
> Select metadata j | VAR Identifier
l Source
Relation
, Coverage
7\ false true
(score + 1 n—#@

Figure 17 — Metadata Completeness measurement method.

29



4.2 Publishers” authority

4.2.1 Publishers’ authority

To recognize the publisher of an OER stored in a repository, we must rely on an external corpus of
data. Unfortunately, no complete data sources containing a full list of E.R.’s publishers are available on
the market or over the internet (considering any kind of E.R.: video courses, books, podcasts ecc.).
Thus, we have designed a method to create the dataset.

Considering the large amount of data ad data sources available, we decided to collect publisher
information following these criteria:

What and why: we collected most important academic publishers of educational contents (mainly
books), assuming that an academic publisher has to be considered a reliable publisher.

Where: data included in the list should be collected from reliable data sources that include publishers
from all over the world.

When: active publishers in the last 40 years.

How much: at least the most famous publishers should be included in the list.

4.2.2 Academic publishers and universities list
The “Academic publishers and universities list” development pipeline is shown in the flowchart below
(Figure 18):

Scopus SENSE Web Of Science QS World
academic book ranking academic University
publishers publishers Rankings 2023

809

Data collection

A

String standardization

A

Duplicate removal

- Academic
publishers and
universities list

Figure 18 — Academic publishers and universities list development pipeline.

In the following table, we describe the previously shown data sources and the amount of data
collected.
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Data source Description Number of publishers

Research School for Socio- Ranked list of academic publishers 809
Economic and Natural Sciences ' compiled by the data source
of the Environment

Clarivate Web of Science Flat list of academic publishers 835
compiled by the data source

Scopus Flat list of academic book publishers | 535
taken from a sample of 30000
highest citation books published
from 1980 to 2022 on Scopus.

Table 12 — Data sources used to develop the Academic and universities publisher list.

We must consider that in the lists there are lots of duplications of publishers’ names (duplication rate
equal to 7%.). The final overall number of unique publishers' names is 1985.

Analysing the list, we noticed that often an academic publisher (e.g. Oxford University Press) is
substituted by the name of the university itself (e.g. Oxford University). To include in the recognition
task this kind of inaccuracies, we add to the academic publisher list a list of worldwide most important
universities, taken from the QS World University Rankings 2023, including 1422 universities names.

The full list, named “Academic publishers and universities list”, is made of 3378 items and an example
is presented in the table below:

Name From

American Chemical Society Scopus, SENSE

Channel View Publications Scopus, SENSE, Web Of Science
Massachusetts Institute Of Technology QS World University Rankings 2023

Table 13 — Examples of academic publishers included in the Academic publishers and universities list.

Then, we consider as recognized academic publishers the one included in the list described above. If a
publisher is not included in this list, it does not mean that it is a low-quality publisher. The purpose of
this list is basically to include all the most internationally renowned.

4.2.3 Publishers recognition rules

Once the academic publishers list has been completed, as explained in the previous paragraph, we
must define the criteria with which the items in the list are recognized in a ROER.

First, given an OER, it is important to understand where to find the different metadata.
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Dublin Core Standard provides precisely the "Publisher" metadata, described as “An entity responsible
for making the resource available”, as shown in Table 8.

To recognize the “Publisher” of a given OER in the ROER, if it’s not a missing value, it can be found by
searching the string, in the Academic publishers and universities list just described. To perform this
task, there are two ways:

- Search the exact string match (strict method).

- Admit slight variation in string matching (flexible method).

We chose the second method. In fact, variations in the data entry could appear frequently, due to
lexicographical errors, word inversions or usage of pseudonyms and should be bypassed.

Some examples of strings variations due to incorrect data entry:

Grammar errors: Univesrity of Pisa University of Pisa.
Word inversions: Pisa University University of Pisa.
Pseudonyms: UniPi University of Pisa.

To avoid this kind of problems and perform a flexible string matching approach, we used the following

methods:

Issue Method Description Threshold

Grammar errors Levenshtein distance | The minimum number of single- < 2. Only the
character edits (insertions, deletions | variation in
or substitutions) required to change | one character
one word into the other is allowed.

Word inversions | Cosine similarity Measure of similarity between two = 0. Identify
non-zero vectors of an inner product | the same
space that measures the cosine of words in
the angle between them different

orders.
Pseudonyms Pseudonyms List of 170 most common \
substitution universities pseudonyms matched

with full names

Table 14 — Issues and method used to solve them in the Publishers’ recognition algorithm.

To measure the Levenshtein distance and Cosine similarity, we used the well-known “stringdist” R
programming language package, using the stringdist() function.
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4.3 Quality of free text

4.3.1 Evaluating metadata quality of free text

As explained in paragraph 3.3, we want to evaluate the quality of free text only to add useful
information related to the ROER’s content and to allow a manual check on the database. Therefore,
the application of this metric should not be considered as a fundamental part in the automatic
evaluation of the OERs stored in the ROER.

The free text we chose to evaluate is the one contained in the DC’s “Description”, as shown in Table 8.
In fact, it is reasonable to evaluate the quality of free text when:
- data entry is not defined by a standard format or in a limited range of options;
- the amount of text expected is enough to allow the evaluation (“enough”depends on the
chosen metric).

We chose to evaluate the Quality of Free Text metadata quality driver using a Readability metrics, as
already done many times in literature (see chapter 2).

There are a lot of readability metrics known in literature, the following table shows some of them:

Readability metric

Formula inputs

Scale/benchmark

Flesch_Kincaid:

words per sentence, syllables
per word

Scores related to school grades

Flesch reading ease:

words per sentence, syllables
per word

90-100 : Very Easy
80-89 : Easy

70-79 : Fairly Easy
60-69 : Standard
50-59 : Fairly Difficult
30-49 : Difficult

0-29 : Very Confusing

Gunning_Fog:

long/complex words as part of
the total

Score above 12 is considered hard

Coleman_Liau:

letters per 100 words,
sentences per 100 words

Used by U.S. Office of Education to
calibrate the readability of all textbooks
for the public school system

Dale_Chall:

presence of "hard" words

ADJUSTED SCORE GRADE LEVEL

4.9 and Below Grade 4 and Below
5.0to5.9 Grades5-6

6.0t06.9 Grades 7 -8

7.0t0 7.9 Grades 9 - 10

8.0to 8.9 Grades 11-12
9.0t09.9 Grades 13 - 15 (College)
10 and Above  Grades 16 and Above
(College Graduate)

Automated
Readability Index
(ARI):

letters per word, words per
sentence

The Automated Readability Index outputs
a number that approximates the age
needed to understand the text

Linsear_Write:

percentage of long words (3
syllables or more)

results in a "grade level" measure

Spache:

sentence length, unfamiliar
words (3 grade +)

For grades 3 and under. For higher, use
Dale_chall

Table 15 — A summary of readability metrics known in literature.
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We chose to use the Flesch reading ease metric, because of its simplicity and its wider use in literature
than other metrics.

Itis hard to define if a given OER, regardless of its file format, subject, etc, should have a low readability
(complex and sophisticated text) or a high readability (simple and plain text), but we think it would be
useful to check extreme values in both that directions.

4.3.2 Flesch reading ease metric

Flesch reading ease metric provides an absolute scale with which it is possible to evaluate the reading
ease of a given text.

The formula to calculate the Flesch reading ease is the described by the following equation:

206.835 — 1.015(total words/total sentences) — 84.6(total syllables/total words)

The ranges of values to understand the metric results are the following:

Score Description

100.00-90.00 Very easy to read. Easily understood by an average 11-year-old student.
90.0-80.0 Easy to read. Conversational English for consumers.

80.0-70.0 Fairly easy to read.

70.0-60.0 Plain English. Easily understood by 13- to 15-year-old students.
60.0-50.0 Fairly difficult to read.

50.0-30.0 Difficult to read.

30.0-10.0 Very difficult to read. Best understood by university graduates.
10.0-0.0 Extremely difficult to read. Best understood by university graduates.

Table 16 — Flesch reading ease metric scores description.

To calculate Flesch reading ease has been used the quanteda R programming language package, with
its function textstat_readability().

Some examples of readability score in Udemy courses’ descriptions:

High reading ease (near 100): short sentences, easy words.

The course helps you to answer these questions walking through different areas: Costs, Profit,
Break-even, Brand Value, Competition, Steps Processes, Sales, Price Review

- Do | see a drastic change in sales or costs?

- What are my trends month over month, year over year?
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- What is my estimation on my business'’s future profitability?

- Shall I invest more?

- What are my biggest expenses? Can | somehow reduce those?
[..]

Low reading ease (near 0): long sentences, difficult words.

My course explains in "plain English" all the requirements of ISO 9001:2015 discussing the intent of
each sub-clause of the standard, offering solutions that can be used for the implementation of a
quality management system along with examples and, of course, providing guidance on how to
audit a quality management system be it internal or external audit. After going through all the
lessons in the course you will have a perfect understanding of ALL the requirements of ISO
9001:2015.

[.]

5. Conclusions

The quality assessment of Educational Resources is a complex topic, open to numerous possible
developments, both as regards the direct evaluation of the content itself, and the indirect evaluation
through E.R.’s metadata. In fact, the very definition of E.R. and their quality is currently under
discussion and can be seen through different perspectives (McGreal, 2004).

The quality assessment of Repositories of Educational Resources, as seen in Chapter 1, is closely linked
to the one of E.R. In fact, although the design and the strictly technical functionalities of the database
affect the user experience, it is mainly determined by the quality of the E.R. that can be found inside
and by the metadata with which they are described.

The method developed in this document refers to an Indirect quality evaluation approach, based on
E.R. metadata. The developed method has the advantage of being extremely efficient and of
guaranteeing the possibility of analysing large quantities of E.R., because it could be completely
performed by an algorithm. It provides an overall assessment of the quality of the repositories and it’s
able to filter unwanted contents. The result, however, can be improved in several respects:

o the metadata Completeness metric control rules can be improved checking for more subtle
inconsistencies in metadata fields, e.g. a generic text in place of the E.R.’s Title;

e The “Academic publishers and universities list” can be improved including non-academic
publishers and, moreover, each item can be qualified by a publisher reliability ranking;

o The Quality of Free Text metric can be evaluated through more complex systems of textual
analysis, capable of detecting grammatical errors, syntactic inconsistencies and other more
complex textual features.

In addition, more reliable systems could be developed in the future for the cross-checking of the
consistency between the different metadata fields and comparison between the metadata and the
training content itself.
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Appendix.A - Automatic quality assessment procedure

1. Steps of the automatic quality assessment
The current Appendix explains the methodology followed for the automatic ROER quality assessment
and the reasons that guided our design choices.

The steps to follow are five:

Code execution

Residuals analysis
Readability scores check
ROER quality metrics resume
Reporting

vikwbhe

The result of this evaluation should be documented in a specific report as an output, planned in step
5.

1.1 Step 1: Code execution

We prepared the code to execute using the R programming language.

The code needs the ROER as input in a tabular file format. The execution will be performed running
the R script prepared. The output will be the ROER with some added variables, as shown in the
following flowchart (Figure 19):

ROER
Title Description
R script l
--------------------- oy ey
Completeness Authority Readability
Output l

Completeness Authority | Overall score Readabilty

Title Description
score [0 - 8] score [0 - 1] [0-9] score [0;100]

Figure 19 — An overall schema of the input and output of the algorithm.
The output variables shown above, are:

e “Completeness score”: a discrete numeric variable ranges from 0 to 8, measuring
Completeness metric, as explained in paragraph 4.1.
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e “Authority score”: a boolean True/False variable showing if the publisher has been recognized
as an academic publisher, as explained in paragraph 4.2.

e “Overall score”: a discrete numeric variable ranges from 0 to 9, obtained as the sum of
Completeness and Authority scores (only when Completeness is > 0, otherwise the Overall
score is set to 0).

o “Readability score”: a numeric variable ranges from 0 to 100, as explained in paragraph 4.3.

1.2 Step 2: Residuals analysis
As explained in chapter 3, the Metadata Completeness metrics is intended as a filter. Thus, it is
suggested to filter the OERs that got a 0 score in Step 1.

On the other hand, it’s important to verify that the overall quality of these 0 score OERs is low, to
validate the quality assessment method. A method to do so is to take a sample of these kinds of OERs
and manually check their quality (we suggest a stratified proportional sampling method on the OERs
Type) .

It’s also important to synthesise the result of this evaluation in a document called “ROER quality
assessment report”. If the overall quality of this group of OERs is established to be on average low, is
it possible to eliminate them all from the ROER and to validate the method.

It is also possible not to remove these OERs, but rather putting them asid, e.g.. if on average they are
valuable OERs but they have just a metadata problem, it will also be possible to fix it later.

1.3 Step 3: Readability scores check
As explained in paragraph 4.3, the Readability metric can be useful to identify outliers in the ROER, e.g.
OERs out of our target, aimed at children and so described with a childish language.

To perform this manual check, we suggest first of all to arrange the ROER by the Readability score in
an ascending order and check the first OERs appearing, evaluating the possibility of eliminating
unwanted content and then doing the same arranging the ROER in a descending order.

The results of this evaluation and the result of any removals should be reported in the “ROER quality
assessment report”.

1.4 Step 4: ROER quality metrics resume

To resume the results of the ROER evaluation, giving an overall quality assessment, is useful to plot the
histogram of the “Overall score” variable added to the ROER, to verify the percentage of OERs falling
in each bin.

We could expect a distribution similar to the ones shown in the following figure (Figure 20):
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Figure 20 — Overall score examples.

e Generally, extreme values (e.g. score 0 and 9) should be less widespread, giving a bell-like
shape to the histogram (is it possible to approximate the expected distribution as a Binomial
distribution).

e The higher the average value, the better is the quality of the ROER (pessimistic scenario = left
skewed, optimistic scenario = right skewed) .

Strong variations from this description should be considered as index of low ROER quality or wrong
appliances of the automatic assessment.
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Other metrics to take into account are:
® % recognised publishers / unrecognised or missing publishers;
® % removed OERs / total amount of OERs;
e distribution of missing metadata (below in Figure 21).

Missing %
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Figure 21 — Examples of distribution of missing metadata among DC metadata fields.

1.5 Step 5: Reporting
The result of this Automatic quality assessment has been tested on a preliminary set of OERs. In the
project, after the collection of all the Green, Digital and Entrepreneurial OER that will be considered in
ENCORE, it will be tested on a larger set of items. As an extra work, to increase the quality and scientific
soundness of the project, we aim to write a document having the following contents:
1. ROER quality statistics resume, summarising the results of the automatic evaluation as
described in Step 4.
2. Residuals analysis, summarising the results of in Step 2 and 3.
3. Conclusions, in which is described the output of the automatic assessment, summarising
how much OERs have been eliminated, how much OERs have been fixed, and the final
number of rows and variables of the ROER.
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Appendix.B - List of ROERs

Name

AMSER
HippoCampus
MERLOT

NSDL

OER Commons
Teaching Commons
The Mason OER Metafinder (MOM)
OpenLearn

OERu

Saylor Academy
OASIS

OERTX

Open Michigan
OpenStax

Open Textbook Library

Link

https://amser.org/index.php?P=BrowseResources

https://hippocampus.org/HippoCampus/?user=hippocampus

http://www.merlot.org/merlot/index.htm

https://nsdl.oercommons.org/

https://www.oercommons.org

https://teachingcommons.us/

https://oer.deepwebaccess.com/

https://www.open.edu/openlearn/

https://oeru.or;

https://www.saylor.org/

https://oasis.geneseo.edu/index.php

https://oertx.highered.texas.gov/

https://open.umich.edu/

https://openstax.org/

https://open.umn.edu/opentextbooks/
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