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Motivation: Additional Use Case @

User User User User

IT Atlas [3] Study Assistant Service 3 Service n

! } }
Open Search Web Index Interface / API
Open Search Web Index

! f f f f

Open Search InternetCrawlers gather information and aggregate it in an Web Index (Database)

Information available in the Internet

Searching for Educational
Resources in a Study Assistant

https://opensearchfoundation.org/
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Study (Planning) Assistant

Core functionality:

m Selecting modules (courses) for
short-term and long-term
planning (study course)

Deine Studienpléane

[ VIeW IndIVIduaI StUdy progreSS Manage L Dir mehrere Studienplane anlegen und
(Several) |Ong_ tiviere hier Deinen aktuellen Studienplan, auf

Exte n d ed fu n Ctl O n aI Ity term StUdy equem (ber die Navigation zugreifen kannst.

_ plans
m Module recommendations
m Search for learning resources Newa
@© Aktiv 15.09.2022
Studienplan 2
Angebotshéaufigkeit: WS, jahrlich ECTS: 6 SeIeCt mOdUIeS .
Empfohlenes for IOng-term Q@ Inaktiv 16.09.2022
Fachsemester:
study plan
Lehrveranstaltungen: ~ Sommersemester 2020
Wintersemester 2020/21
Studienplan *
In den Studienplan ; - i
einplanen: Studienplan 2 Sommersemester 2021
Wintersemester 2021/22

Qe e e b DD
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Additional Use Case for an OSI @

Study planning assistant for university students shall be
extended towards a more general study assistant

Extension shall include the possibilities of
m searching for (open) educational resources

m Receiving (personalised) resource recommendations based on
one's user profile

Aim: a more thorough understanding of a vertical provider's
reguirements for an OSI (like the IT Atlas)
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Search for Educational Resources m

Educational Resources (ER) ,are learning, teaching and
research materials in any format and medium?” [1]

m Educational Videos,
m Software Documentations,
m Tutorials, ...

Open in the context of open educational resources (OER)
refers to a publication ,in the public domain or [...] under an
open license, that permit no-cost access, re-use, re-purpose,
adaptation and redistribution by others.” [1]

For usage in the study (planning) assistant:

m Meeting the demand for (missing) information of the individual
learner

m Focus on open access for personal usage, not on reuse of ER
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Search for Educational Resources @

v~ A Qo WirlernenOnline  sucne  fachportale  OberWio  News = OER | Mamachen = Hersi
uchge

Explore. Create. Collaborate.

oercommons.org

Focus on...
m different educational level

m re-use for educators (e.g. school teachers)
= simple queries (e.g. term search) oerhoernchen.de

Study (planning) assistant extends context for query and
demands a broader learner-centered search for material
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Planned Research

User-Profile
/ Meta-Data / Known ERs (K)
Course A ‘ ER 2 ’ ‘ ER 12 ’
‘ ER 12 ’ ‘ ER 14 ’ <visited>_ﬂ_#
T ‘ ER 14 ’ ‘ ER 22 ’
‘ ER 22 ’ { ER 44 ’
ER 44 Results
) / (Q, ranked)
<visited> .
/
Course B , Recommend Candidate Score
,/ ERs for me!
/ y
/
‘ ER 2 ’ ‘ ER 12 ’ / ! Retrieve the 11| ERs81 2:50
'q b - + | fitting nodes by —
_ voting S
. (blackbox) 2.00
ER 14 \ - 2 ER 99
Knowledge Graph (KG) 3 ER 78 1.75
ER 12
Legend (Node Colors)
ER 2 ER 44 H ER 14 ‘
Known ERs
ER 81 ‘ ER 55 ‘
Irrelevant ERs (unknown)
‘ ER 22 ’ ‘ ER 78 ‘
Relevant ERs (unknown) ER 99
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Server-side Representation of ERs @

ERs possess various properties

m AURL

= Atype - Graph-based

= Target audience(s) representations are

= Author(s) suitable

= Focused topic(s) ~ Knowledge Graphs
H

Different types of relationships
m One-to-one: One ER has exactly one URL
m One-to-many: One ER has one or more content parts
= Many-to-many: One or more ERs have one or more authors
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Server-side Representation of ERS @

{ Video
example.org/../video-url
URL

{Video Tutorial Quiz
ER Type

/ JavaScript
Quiz — |
JavaScript example.org/../quiz
Category URL

Textual { Text
- Type
Tutorial—
example.org/../text-url
URL
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« Simple exemplary KG

* |RIs omitted for readability

 Only URLs and type information of
ERs are included




Voting — Model with voting

User-Profile
/ Meta-Data / Known ERs (K)
Course A ‘ ER 2 ’ ‘ ER 12 ’
‘ ER 12 ’ ‘ ER 14 ’ <visited>_ﬂ_#
T ‘ ER 14 ’ ‘ ER 22 ’
‘ ER 22 ’ { ER 44 ’
ER 44 Results
) / (Q, ranked)
<visited> .
/
Course B , Recommend Candidate Score
,/ ERs for me!
/ y
/
‘ ER 2 ’ ‘ ER 12 ’ / ! Retrieve the 11| ERs81 2:50
'q b - + | fitting nodes by —
_ voting S
. (blackbox) 2.00
ER 14 \ - 2 ER 99
Knowledge Graph (KG) 3 ER 78 1.75
ER 12
Legend (Node Colors)
ER 2 ER 44 H ER 14 ‘
Known ERs
ER 81 ‘ ER 55 ‘
Irrelevant ERs (unknown)
‘ ER 22 ’ ‘ ER 78 ‘
Relevant ERs (unknown) ER 99
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Voting — Explained

Valid voters with scores
Candidates (Q)
Voter-
scores
ER 78 ER 81 ‘ ER 99 ’
1 ER 14 ER 2 1.0
Results
(Q, ranked)
ER 44 ER 12 ER 2 Candidate Score
2 ER 44 ER 22 0.5 Ranked by 1 ER 81 2.50
Known voters —
ERs (similar to e
ordered by ER 44 CombSUM) 2 ER 99 2.00
their
shortest — [2]
paths to ER 12 ER 14 ER 12
the ‘ - 3 ER 78 1.75
candidates | 3 S 0.25
ER 22 ER 14
ER 2
4+ ignored
ER 22
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Conclusion m

Proposal for use case of a vertical provider

Requirements for an OSI resulting from this proposal:
m Providing an interface for the integration of KGs or a KG-Service

m Developing a strategy for integrating external indices (e.g., OER
search engines like oersi.org)

m Handling personal data — especially enabling the configuration of
the geolocation of hosted personal data

Thereby the requirements from the first use case (IT Atlas)
are complemented
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Thank you!
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Representation of User Profiles @

= Goal: Provide user profiles as part of the queries
m Improve quality of recommendations and search results
m But: Risk of compromising privacy

Video

example.org/

...lquiz
example.org/ Video [ ; .
: avaScript :
. JavaScript
Example User: Textual B Text

* Prefers videos over text Tutorial
« Likes to be challenged in
quizzes example.org/

.. Jtext-url
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Representation of User Profiles @

Two parts:

User Profiles

Personalized
 via initial guestionnaire

 via search log analysis
Improved quality of
recommendations and
search results
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Voting — Definition m

Voting algorithm:

m Defines which ER in our KG is a voter (v € Y) for a candidate
(c € Q), ER in our result-set (Q), and ...

m ... assigns each voter a score by determining a context-specific
score with regards to the candidate.

A primitive KG-voting algorithm for our example:

m Every ER of the KG within a distance of 3 to a known ER (K €
KG) is a voter:
Y = {x € K|3(c € Qdistance(c € Q,x) < 3)}

m The voter-scores are determined by the formula:

1
odistance(c,v)—1

scorey(c) =
m The score of a candidate id determined by:

score, = z score,(c)

VEY

L. Martin, F. Engl, T. Hirmer, M. Ochs, A. Henrich: Searching for Educational Resources in a Study Assistant: An Open Search Use Case — OSSYM 2022 06.10.2022 | S. 22



Voting — Example cont.

Determining the valid voters and their voter-scores for our
example:

Valid voters (Y) with scores
Known ERs (K)

Candidates (Q)

‘ ER 2 ’ ‘ ER 12 ‘ Voter-
scores
ER 78 ’ ER 81 ‘ ER 99 ‘
‘ ER 14 ’ ‘ ER 22 ‘
1 ER 14 ER 2 1.0
Knowledge Graph (KG)
ER 44
ER12 ER 44 J ER 12 ER 2
ER 2 ER 44 H ER 14 ’ v
; 2 ER 44 ER 22 0.5
Determine
voters Known
(blackbox) ERs R 44_
ER 81 ‘ ER 55 ‘ ordered by
A their
shortest —
S Results paths to ‘ ER 12 ‘ ‘ ER 14 ‘ ER 12
ER 99 ‘ ER22 ‘ ‘ ER78 ’ (Q, no ranking) the
— candidates | 3 — 0.25
ER 78 ER 22 ER 14
ER 81
ER 2
4+ ignored
ER 99
— ER 22
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Voting — Example cont.

Rank the recommendations by their relative candidate-scores:

Valid voters with scores
Candidates (Q)
Voter-
scores
ER 78 ER 81 ‘ ER 99 ‘
1 ER 14 ER 2 1.0
Results
(Q, ranked)
ER 44 ER 12 ER2 Candidate Score
2 ER 44 ER 22 0.5 Ranked by 1 ER 81 2.50
Known , voters I
ERs (similar to S
ER 44 CombSUM)
ordered by 2 ER 99 2.00
their
shortest S
paths to ER 12 —
e N i | [erme ]| wrs
candidates | 3 — 0.25 .
ER 22 ER 14
ER 2
4+ ignored
ER 22

L. Martin, F. Engl, T. Hirmer, M. Ochs, A. Henrich: Searching for Educational Resources in a Study Assistant: An Open Search Use Case — OSSYM 2022 06.10.2022 | S. 24



