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Some words about myself

German born European = Computer Scientist = (Research) Professor = (used to be) Director of Studies
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Agenda f oo

" 14.00 - 14.45h Introduction on the current situation in HEI &
current developments

= 15.00 - 15.30h Interactive session: Warmup by reflecting the situation of the
participants

" 15.30 - 16.15h Introduction of Pre-built information spaces for
learning environments

= 16.30 - 17.00h Interactive session: Application of the concepts for different
educational domains

= 17:00 - 17:30h  Summary, Reflection and Wrap up, Take Away and

All timing in CET

25.05.2022

preparations for the spring-session in 2023
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Introduction on the current situation in HEI
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Introduction & context of my research f K i

ufsteinTirol

" Coming from the context of a lecturer, program
designer and researcher in the field of IT-
based KM HEI

" During 2020 as a result of the COVID-19
pandemic the importance of IT-supported

teaching became SUDENTLY prominent &
mission critical

" Challenges and problems became
MUCH MORE evident.

e Organisational
aspects

" Question arose how to support HEIs in a better Education IT/WEB
way by IT-supported Knowledge Management * Didactic * IT-support
(in the future). aspects of activities

" Traditional HEI practises were being
challenged and they still are (“post-pandemic”)

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 5

Source of COVID-Icon: https://commons.wikimedia.org/wiki/File:Coronavirus_icon.svg


https://commons.wikimedia.org/wiki/File:Coronavirus_icon.svg

Current impressions on “Post-COVID” times (in the DACH region)

® o/
® . °
° o
/o ™
KufsteinTirol
UNIVERSITY OF APPLIED SCIENCES

" |nterestingly - and much to my surprise -
developments in HEI did not continue at

the same pace HEI
= 2022 felt like a “back to the old normal” rather that e Organisational
establishing the “new normal” from 2020/21 aspects

= importance of IT-supported teaching is being kept at
the current level or even reduced

= Lessons learnt are in danger to be forgotten

” 1]

= Critical aspects (“Zoom fatigue”, “social impacts”) Education
are getting attention - and are used as an excuse
* Didactic

" Challenges and problems are still there aspects

" Traditional HEI practises are back and
dominating (again)

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education

IT/WEB

* IT-support
of activities
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VUCA as a way to describe the world f K o
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= VUCA as the abbreviation for Volatility - Uncertainty — Complexity - Ambiguity
" Used to describe the dynamics of our current world/economy/society

" Does also affect the sector of Higher Education Institutions (HEI), but is not
perceived that way

= We “talk about” VUCA but we’re not really able to “act quick enough” for VUCA

= We assume “life-long-learning” for the societies, but still stick to the barriers of schools and HEI
= We’'re not addressing the aspect of ‘alternative pathways to [practical] knowledge’ seriously enough

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 7



VUCA as a way to describe the world f e
Volatility - Uncertainty - Complexity - Ambiguity

KufsteinTirol

= (V) - Volatility in HEI

= changing topics that are concerned relevant and/or interesting by stakeholders (students, companies),

= volatile group sizes with diverse backgrounds

= programs are designed and funded in the long run - adaptations are difficult

" (U) - Uncertainty in HEI

= external drivers like the digital transformation, the lasting effects of the COVID pandemic

= changing expectations of future generation of students, working students, lifelong learning

= topics and education profiles are changing and new job profiles are emerging

= development and financing phases is not designed for such an uncertain environment

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 8



VUCA as a way to describe the world (continued) ,jj/

Volatility - Uncertainty - Complexity - Ambiguity 2 ot

= (C) - Complexity in HEI
= |n most engineering programs increasing complexity of the fields in terms of subjects becoming broader
= subjects having a deeper level of knowledge that is needed to master it.

= educating students becomes a challenge, as the time for education remains the same. Lecturers need
to select and curate content and moderate the learning process more carefully.

" (A) - Ambiguity in HEI
= fast-evolving knowledge domain in many [new] subjects.

= [new] Concepts like Digital Transformation, Artificial Intelligence and the Cloud technologies with
multiple meanings and require different levels of knowledge to become actionable.

» Understanding those concepts and applying them in real-life scenarios if often the requirement

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 9



VUCA as [SEIINBRISHAES ,II/

Vision - Understanding - Clarity - Agility KufsteinTiro

= (V) - vision to address volatility in HEI
= guidance as USP is needed to navigate through changing topics
= important to develop applicable knowledge, or to employ a guiding attitude to the education
= vision needs to be employed in practice - need to become a cultural value in the HEI.

" (U) - understanding to address uncertainty in HEI
= active and ongoing reflection process on the requirements of the application domain
» Understanding expectations and requirements of the current and next generations of students

» interplay and a communication of values between different generations: lecturers (“older generations”)
and students (“newer generations”).

= in a VUCA world this process is being accelerated and in the sense of a dialogue becoming more
important

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 10
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VUCA as a SOIIBBRISHARE (continued) f e

Vision - Understanding - Clarity - Agility

= (C) - clarity to address complexity in HEI
= Dy building on existing knowledge and by employing scientific methods

= objective view of the world help students to provide orientation in a complex and changing world

= convey important tool-sets to navigate in that world at topics that they are faced later in their life

" (A) - agility to address ambiguity in HEI

= important on the strategic level (for the development and adaptation of programs)

= Important at operational level (the execution of programs).

= tailored to the specified group of students and even towards the individual using learning analytics and
digitization of learning environments to provide additional or alternative learning paths.

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 11
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VU - at strategy level // CA - at operational level f e

KufsteinTirol

®= The VUCA solution space resembles a modern education in my opinion

" Vision and understanding in the solution space are aspects that target the
organization as whole and can be considered as goals at the strategy level

= Clarity and Agility are aspects that target the operational behavior of the
organization and can be considered as goals at the operational level
= This work(shop) focusses on CA as a primary objective

= CA should be aspects of education programs / lectures / qualification profiles
= CAis our ultimate goal as lecturers

= CAis what (engaged & motivated) students (implicitly) expect

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 12
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CA might be contradictions - balancing of the aspects is critical f e
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EEEEEEEEEEEEEEEEEEEEEEEEEEE

Clarity

e More clarity might be
imposed by more structure

e Creating rigidity that affects
agility

Agility

e More agility might change
the process [often]

* Changes can affect the
clarity of the education

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 13
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The idea of a scaffolding

UNIVERSITY OF APPLIED SCIENCES

" |n order to support modern education (CA) we need a
supporting structure that helps to educate according to

VUCA, but preserving the CA properties

Currently education programs are specified by documents

"Dieses Foto" von Unbekannter Autor ist lizenziert

"Dieses Foto" von Unbekannter Autor ist lizenziert gemaB CC BY-NC
gemaB CC BY-SA

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 14


https://www.flickr.com/photos/69287554@N02/8585129280
https://creativecommons.org/licenses/by-sa/3.0/
https://www.dovepress.com/polycaprolactone-electrospun-fiber-scaffold-loaded-with-ipscs-nscs-and-peer-reviewed-article-IJN
https://creativecommons.org/licenses/by-nc/3.0/

S

1 /o @
KufsteinTirol

Introduction to Structural Agility

= Study programmes in Higher
Education Institutions (HEI) offer

" Current challenges are the increasing
dynamics of the sector and the digital

gualification programs in a number of
different domains

= From a KM perspective that’'s Knowledge
Transfer and Knowledge Sharing from the
HEI to the students and Knowledge
Creation by students

= Knowledge intensive by nature and
orchestrated by the study programmes

= Defined by a bunch of defining
documents (curricula, program
specifications etc.) that represent
externalized knowledge

25.05.2022

transformation of education

Different levels of abstraction in the
definition - trend towards competence
oriented teaching

Different stakeholders at design time and
execution time - with often little
knowledge sharing between different
lectures/lecturers leading to
inconsistencies

New support structured needed, e.g. for
e-Learning courses and integrated
learning analytics

Agility and Semantic Structures to Scaffold Modern Academic Education 15
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Defining documents & Phases of Study Programs in HEI f e
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EEEEEEEEEEEEEEEEEEEEEEEEEEE

" Analysis of (Austrian) study programs shows
= A number of important specification documents and
= Three phases that occur during the lifetime of a program

Module
Description (MOD)

Design Phase Operational Phase Certification Phase
(“once” (“continuous”) (“forever”)

= Noteworthy to mention that all activities are document based often without any
systematic structure or IT-system support
= |eading to unconnected concepts, duplicates and inconsistencies

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 16
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Structural Clarity provide the base for Structural Agility f k4

KufsteinTirol

= Agility at the structural level requires structural clarity

= Should help to provide consistent and connected structures between

Different specification documents

Different stakeholders in the process
Different technical systems

Different point in time (design/execution time)

= Based on connected information models that provide structural clarity, a HEIl an
analyse and act consistently on the development of those structures, e.g.
becoming structural agile

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 17
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Agility and Learning? f f/l

EEEEEEEEEEEEEEEEEEEEEEEEEEE

" Learning is not a straight path and
requires loops to reflect and learn
from past experience, even
failures.

" |Learning’s an individual journey.

" |earning and Teaching in Higher
Education is often carried out in a
one-size-fits-all manner and
assumes to be a straight line from
the first lecture to the final exam.

Image Source from PXHERE: https://pxhere.com/de/photo/1088522

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 18
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Learning in the Technology Domain, mostly Information Technology f A2
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" Challenges and Drivers to Learning in the Technology Domain
= Highly Dynamic - new technologies emerge all the time

= |ncreasing Complexity - technologies become more powerful but also more
complex (and thus hard to teach)

“Learning to learn” becomes as important as “knowing what is known today”

Image Source from PXHERE: https://pxhere.com/de/photo/140

" One way of approaching those challenge is
Problem Based Learning (PBL): self guided learning
in which the solution of a problem is in the
primary focus.

RN ('" »
25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Educatio% A
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Agility at execution level addresses current education requirements f ) Ea
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" PBL leads to agile learning that becomes more individualized and “messy” from a
lecturers point of view as learning paths can become highly specific.

= Clarity at execution level is needed to structure the learning in manageable ways
= E.g.the use of agile learning loops (ALL) as a time boxing method for PBL
= The use of IT-systems to make progress digitally visible (tasks & Kanban boards)
= Explicit detailed competence goals for clear targets

Mo M1 M2 M3
® N
. . — IIIIIIIIIIIIII
Single Loop Learning (SLL) Douple Loop P
Learning (DLL) Triple Loop Learning (TLL)

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 20
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Agenda fh*

= 14.00 - 14.45h Introduction on the current situation in HEI &
current developments

= 15.00 - 15.30h Interactive session: Warmup by reflecting the situation of the
participants

" 15.30 - 16.15h Introduction of Pre-built information spaces for
learning environments

= 16.30 - 17.00h Interactive session: Application of the concepts for different
educational domains

= 17:00 - 17:30h  Summary, Reflection and Wrap up, Take Away and

All timing in CET

25.05.2022

preparations for the spring-session in 2023

Agility and Semantic Structures to Scaffold Modern Academic Education 21
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structuring and specifying educational programs / lectur

Reflective Question #1: How do you structure & specify your education programs/lectures?

= A Miro board has been prepared to =
reflect & interact on the concepts

. Reflective Question #2: What type of support would you wish for your lecture/program?
introduced:

Siick your

» Link to access the board: -

https://miro.com/app/board/uXjVPBBPn08=/7?
Sha e || n k |d =216582855888 How would you reflect an the VUCA properties in your HEI?

" Your Task: Reflect on the two questions
and post your comments together with

the participants V U C A

= Continue in reflecting on VUCA by
posting stickies in the same way.

25.05.2022 Agility and Semantic Structures to
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Agenda f oo

= 14.00 - 14.45h Introduction on the current situation in HEI &
current developments

= 15.00 - 15.30h Interactive session: Warmup by reflecting the situation of the
participants

" 15.30 - 16.15h Introduction of Pre-built information spaces for
learning environments

= 16.30 - 17.00h Interactive session: Application of the concepts for different
educational domains

= 17:00 - 17:30h  Summary, Reflection and Wrap up, Take Away and

All timing in CET

25.05.2022

preparations for the spring-session in 2023
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Pre-built information spaces for learning environments (PreBIS-LE)
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Pre-Built Information Spaces f k4

KufsteinTirol

= A Pre-Built Information Space is an information collection (usually encoded in
documents) that contains unstructured information (usually texts) which is
structured by domain specific concepts with an explicit meaning (semantics).

" Semantic technologies are used to express such a meaning in so called
knowledge representations
= Build for purpose
= Connection to the layer of unstructured information (linking or embedding)
= Can be simple (in a form of meta data) or sophisticated (ontology driven)

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 25
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Pre-Built Information Spaces for Learning Environments f o

KufsteinTirol

" A Pre-Built Information Space for learning environments is an information
collection (usually encoded in documents) that contains unstructured descriptive
information (specifications) which is structured by concepts with an explicit
meaning (semantics) for competence orientation.

" Semantic technologies are used to express the desired competences of course
programs in a knowledge representation
= Aligned to existing competence models (learning objectives)
=  With simple representations that are easy to understand
= Linking different layers of specifications and
» Using the aspect of self-similarity at the different levels

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 26
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Overview on the Potential of Semantic Web Technologies in HEI f A2
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" |mportant: Most documents in HEl are semi-structured and suitable for the support with
Semantic Web representations, but this potential is NOT used widely

= HEI| world from a more abstract view:

Program Level
(single instance, no/few iterations)

Academic Process Level
(fixed sequences, many iterations)

Lecturing Level
(many instances + iterations)

Design-Time (Scope: Academic program): focussing on
competences, learning objectives, market requirements -
the “Big Picture”

Output: [unstructured] Documents/Web-Pages

Planning-Time/Scope: Semester: focussing on timing &
resources (persons, rooms, tools)

Output: artefacts in different systems (appointments,
mails campus systems, ...)

Execution-Time/Scope: Individual lecture: focussing on
content, assessment, didactic methods

Output: wide range of digital and often unconnected
digital artefacts (e.g. learning materials, grades, video-
resources)

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 27
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Bloom’s taxonomy f i i
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= A well known framework to categorize Bloom’s Taxonomy

learning goals or outcomes in a taxonomy B | Sask et i s e et e g
developed by Bloom and his colleagues EVAlUALE i ot ornd e st s o, i, i

Draw connections among ideas
dirrerentiate, organize, relate, compare, contrast, distinguish, examine,
experiment, question, test

Use information in new situations

execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

Explain ideas or concepts

" |earning outcomes that are built upon
each other

" Codified with a label and a

) Var
‘.-

textual description Source: https://cft. vanderbllt edu/quides- sub pages/blooms-taxonomy/

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 28
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Bloom’s taxonomy

= A common approach to encode the learning
outcomes is the use of wide range of verbs to
express the level according to the taxonomy

" Sometimes used as a “standard”
to encode learning outcomes
e.g. at my university

" Does it really lead to a better
structure or understanding?

25.05.2022

Bookmarking
Bullet-pointing
Copying
Defining
Describin
Duplicating
Favouriting
Finding
Googling
Highlighting
Identifying
Labelling
LIKing

BLOOM'S
DIGITAL

TAXONOMY

VERBS

Bloom's Digital Taxonomy (devised by Andrew Churches) is
about using technology and digital tools to facilitate
learning. This kind of engagement is defined by “power
verbs" that can be used for everything from lesson planning
and rubric making, to curriculum mapping and more.

This infographic features the span of the digital taxonomy. It
begins with lower-order thinking skills (LOTS) on the left
with Remembering, and ends on the right with Creating
and higher-order thinking skills (HOTS). Listed beneath are
the power verbs that apply to each stage.

Use the infographic as a tool for handy reference any time
you need terms for planning and assessment!

00000

Remembering
Remembering is
when memory is
used to produce
definitions, facts
or lists, o recite or
retrieve material.

Bul

Co

Advanced searching

Annolating
Assoclating
Boolean searches
Categorizing
Classifying
Commenting
Comparing
Contrasting
Converting
Demonstrating
Describing
Differentiating

okmarking
pointing
pying
ing
ibing

Understanding

Undertanding is
about constructing
meaning from
different types of
function be they
written or graphic.

Advanced searching
Annotating
Associating
Boolean searches
c

g
Commenting
Comparing
Contrasting
Converting
D

g
Distinguishing
Estimating
Exemplifying
Explaining
Expressing
Extonding
Gathering
Gereralizing
Grouping
Identifying
Indicating
Inferring

Paraphrasing
Predicting

Tagging
Tweeting

Applying

Applying refers to

situations where

learned material is

used through
products like

models, diagrams,

presentations,
interviews and
simulations.

Evaluating Creating
Evaluating means  Creating is about
making judgements  putting elements
based on criteria together to form a
and standards functional whole,
through checking and reorganising
and critiquing.

Analyzing

Analyzing means
breaking material
or concepts into
parts, determining
how the parts
interrelate to one
another or to an pattern or structure
overall structure o by planning or
purpose. producing

Adapling
Animating
Blogging
Building
Collaborating
Composing
Constructing
Designing
De;

Advertising

9
Breaking down
Calculating

Concluding
Consideriing
Convincing
Crifiquing
Debating

D

ing
fying

Contrasting
Correlating

Editorializing
Experimenting
Grading
Hypothesising
Judging

Dividing
Distinguis
Estimaling
Explaining
llustrating
Inferring
Integrating
Linking
Mashing

Mind mapping
Ordering
Organizing
Outlining
Planning

g Making
Measuring Mar
Moderating
Monitoring
Networking

Modifying
Negotiating
Originating
Orating
Planning
Podcasting
Producing
Programming
Publishing
Role playing
Simulating
Solving
Structuring
Video blogging
Wiki bullding
Witing

Predicting
Rating
Recommending

Revisin

Scoring

Supporting
ng

Surveying

global digital

é — citizen foundation

valdigita

OLevel.pdf
0Action%20Verbs.pdf
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o
The Depth of Knowledge model (DOK) f K Ead
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= Another model is the Depth of Knowledge Model that refers to the
process of growth when dealing with knowledge and

EXTENDED
learning DOK3 T;Ith:KleG
= This framework consists of 4 levels, DOK 2 STRATEGIC -itﬁi‘é?:;li‘t‘;’t?ﬁrofdata
THINKING O solve problem

ranging from simple to complex

- Planning
- Complex reasoning

SKILLS &
CONCEPTS

-Compare
- Basic reasoning

DOK 1

= More details: https://blog.edm

RECALL &
entum.com/webb%E2%80%99 REPRODUCTION
s-depth-knowledge-framework- ‘Defniion of
basics

Source:https://www.synergiseducation.com/blooms-taxonomy-and-wehbs-depth-of-

knowledge/
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o
Competence Matrices as a Common Structure f K 2
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= Structural description of programs
are built around learning outcomes

" Usually encoded in text and less
formalized

= CVs increasingly use competence
matrices (CM) to visualize type and

® SKILLS & EXPERTISE

Photoshop Teamwork S
Nustrator T Writing S
Creativity I Presentation IEEEE—
Flexibility s Sales

level of skills in an easy to comprehend structure
= Structurally similar approach with Blooms taxonomy with different levels

(remember - understand - apply - analyse - evaluate - create)
= - could be used for programs combining Bloom and CM

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 31
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Competence Matrices and Self-Similarity f e
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" CM are easy to grasp due to it’s ® SKILLS & EXPERTISE
visual representation
_ Photoshop Teamwork
" CM’s mlght be harder to understand llustrator P Writing
in terms of what’s behind a certain leve Creativity  EEE—— Presentation  EE—_—
_ _ Flexibility s Sales
" The combination of CM as a structure a

taxonomies as a way to express its
meaning might be helpful to represent learning outcomes and competences

= CM'’s can be used at different levels of HEI specifications leading to a self-
similarity in the descriptions

= Connecting those CM'’s leads to a more unified view and a scaffolding property

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 32
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Hierarchical Concept Matrices (HCM) f f/l

" Building on the CM approach we realize that . ‘ 3
learning outcome are usually organized in a . .
hierarchical way s . 1 3
. B
= Top-Down: Module - Lecture Series - Lecture " c, 5 b
Unit (generic to specific and vice versa) ) C,, . o
Cos g
" Could be used to build an hierarchy of . - 1 3
connected CMs - HCM o + | } )
‘

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 33



Hierarchical Concept Matrices (HCM)

KufsteinTirol

e
/..

® | eads to a consistent backbone structure 4

over all levels =
2
" supports modelling and execution c,

25.05.2022

Program designers can see the trace from top level L
qualifications in the program to the learning outcomes

of the individual lectures

Lecturers can see the greater context of their lecture

and the contribution to the education program(s)

All type of checks are possible on that scaffolding, once
it is in place: consistency, plausibility, quality checks of
learning outcomes generated and required

Agility and Semantic Structures to Scaffold Modern Academic Education
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CM Level 1
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A self reflection on structured modelling of learning outcomes f f/

" Personal observation in using the concept for my own purposes:

= Moving from unstructured descriptions to a more structured form requires to
overcome some inertia

= EXxisting material does not help (because it needs to be converted and reshaped)

= Thinking in a connected way from a lecture unit to the program and back is a
challenge

= New lectures might provide a chance to “start on a blank page” but is hard due to
time pressures

= A good approach might be to start “small” and “experimental” with (reshaping of)
existing content

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education 35
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The road to the implementation of an ICT support system




KufsteinTirol

o
Semantic Concepts for HEI: Capturing and Bridging the Levels f .4

" Semantic concepts are already present in HEI

O isciplina
resea rCh e ryo KnowledgeUnit
. . . Cotise Le".'el 0.
" Chung et. al. suggest in their research in 2016 O taoviocgosocy e

different conceptual levels that are represented
as ontologies

= This structure provides the opportunity to bridge/connect o o)
the different layers shown before on a conceptual level Coricant = | urdamentalConcept
. O Learnral 4 AdvancedConcept

rather than by documents and fixed processes eamingConcep

O RelatedConcept
= Research includes an implementation of a new system with e

» .‘. 'y .’. ::::.
o %ot Syllabus %' Instructor TextBook
*«' Assessment o

4 Level 1.

% LeamingObjective
oony : Syllabus Ontology

X Assignment

Level 2.
Subject Ontology

the primary use for the personalization based on o Artice w"‘;'pA““b
bt o, " WebDpage
assessment results ¥ oW Level 3.
. \ . . . = boue L4 File Resource Ontology
= Ontologies and implementation not (publicly) available, . : ,
. . : Fig. 1. Four-layered integrated learning ontology.
project seem to be discontinued

Source: Chung, H. and Jeongmin, K. (2016b) ‘An Ontological Approach for Semantic Modeling
25.05.2022 agility ardfsErbtiicslusarand ssyttabusidin Adigher dadhagation’. doi: 10.7763/1JIET.2016.V6.715. 37
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Knowledge Graph Based Systems: Structuring planning phase 1~
" Meister et. al propose a Knowledge —
Graph-based Information Management es'Son —

Systems (KGIMS) to support processes e
and information organization in HEI.

= Ontology (lower right) is used to drive a
flexible IT system (upper right)

= QOther extensive example is the
Curriculum Course Syllabus Ontology
(CCSO) by Katis et al. (2018)

" Ontologies available based on existing
work from schema.org, implementation
project specific for a German HEI

Sources: Meister, V.; Wenxin, H.: ,,A Knowledge Graph for Course Modules as an Efficient Information Managemeﬁ/
System for HEI", Proc. 6th International GSOM Emerging Markets Conference 2019: Management in Digital Age

Katis E., Kondylakis H., Agathangelos G., Vassilakis K. (2018) Developing an Ontology for Curriculum and Syllabus.

In: Gangemi A. et al. (eds) The Semantic Web: ESWC 2018 Satellite Events. ESWC 2018. Lecture Notes in
Computet®steféd2 vol 11155. Springer, Cham. https://doi.org/10.A80 /ATESSrRIYOSaciuses| tp Scaffold Modern Academic Education




Blooms Taxonomy as Semantic Structures: Capturing Competences

o
E

KufsteinTirol

f

UNIVERSITY OF APPLIED SCIENCES

" Chimalakonda et. Al. present a
number of structural ontologies
to support learning processes (in
schools)

" Here, focus is being put on the
competence models as example
to bridge the gap between
design and execution level.

" Ontologies available,
implementation project specific
for schools in India

Source: Chimalakonda, S., Nori, K.V. An ontology based
modeling framework for design of educational
technologies. Smart Learn. Environ. 7, 28 (2020).
httpsy/{€9i£rg/10.1186/s40561-020-00135-6

{(C:‘ o> @ GoalsOntology (hitp.iivwww semantiow eb org/dda/ontologies/20

18/5/GoaksOntology

[ Class hierarchy | Class hieearchy (infered) |

Class hierarchy- LEEE
%S
‘v @ Thing -
¥ @ LearningGoal
¥ @ GoalClassification
v @ ABCD
@ Audience
@ Behaviour
@ Condition
@ Degree

¥ © BloomTaxonomy
¥ @ CognitiveProcessDimension
@ Analyze
@ Apply
@ Create
@ Evaluate
@ Remember
@ Understand
¥ @ KnowledgeDimension
@ ConceptualKnowledge
@ Facutalknowledge
@ MetaCognitiveKnowledge
@ ProceduralKnowledge
@ GoalCompetency
¥ @ GoalGranularity
@ ActLevel

@ InstructionLevel
@ PlayLevel
@ Scenelevel
@ GoalPriority =
M GoalProaress B

| Individuts by type | Annotation propenty hierarchy | Datatypes |

Fig. 6 A fragment of GoalsOntology

Object property hierarchy: goaKnow IBEE

== (x|

¥ mtopObjectProperty
m goalCompetencylevel
m goalKnowledgelevel
m goalPriorityLevel
m goalProgress
m hasAudience
= hasBehaviour
= hasCondition
= hasCriterion
= hasEvaluation
wm hasPrerequisites
= hasPriorKnowledge
m isAchievedByProcess
= nextGoal
m previousGoal
m refersToContext
@ runsInEnvironment
= usesContent

Active Ontology | Entties | Classes | Object Properties | Data Properties | Annotation Properties | hdwiduals | OWLViz | DLQuery | OntoGraf | SPARQL Query |

Annotations | Usage |

Annotations: goaKnowledgel eve!

Descrption: goaKnowledgeleve!

mtopObjectProperty

@ LearningGoal

@ ProceduralKnowledge

@ ConceptualKnowledge

@ MetaCognitiveKnowledge
@ FacutalKnowledge

@ KnowledgeDimension

Agility and Seman

N co 44 a1 A : . = .
LC STrUctures 10 STAITOIa VIOUeTTT ACTAUETTIIC EUUCTdUoNn




S
Current approaches did not (yet?) find wide application fl’)/’

ufsteinTirol

® Some hypothesis about possible reasons:

= Approaches often followed a “new system perspective”
= Knowledge representation tried to model the “whole universe of the HEI”

= Are not easy to apply as they require a good understanding of new tools and
methods (requires new knowledge and effort (1))

" With the concepts of clarity and agility in mind a more lightweight
approach might be useful
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Design goals of an IT-system to support CMs f o

KufsteinTirol

" Design goals for a more lightweight approach:

= A system that can be used by lecturers and e
course designers without specific
knowledge, e.g. about knowledge modelling

= A system that can be used independently and
In addition to existing system

= A system that is document based and
provides aggregation functions

" Realization with a two-step approach
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PreBuilt Information Spaces for education - Step I: fh -0
Robust Web-based semantic documents K

T

ufsteinTirol

" Concept of a Semantic Specification
Document (SSD)

Self-contained (content + semantic information )
Agnostic to semantic tooling

Robust local edits (only client needed)

Ease of use & low entry barrier (Browser-only, no
Semantic Web knowledge needed)

Instances only, Schemas predefined

= A SSD contain a single description of a
MOD or SYL

Local information on the instance level
Can easily be shared (as any other document)

25.05.2022

A PDF or HTML [
JSON-LD Semantically Enriched EI
Schema Definition _ EditarViewer
for Specification _ _
Document Specification [] ______
Document
¢ ]

Agility and Semantic Structures to Scaffold Modern Academic Educati

any compatible E

[] ______ {] EditorViewer

Wet

Bid4D 5184 % 2592
Abmessur gen 5184 Puxel

Brte 22 P Sii_nilar usage pattern: a digital photo

Hohe 7240




PreBuilt Information Spaces for education - Step II:

Aggregation of documents

3

" In order to go beyond instance view, an Repository of S3Ds
aggregation of the SSDs is needed —

(the notion of Linked Data)

= Connects the semantic information of the individual

gsp

e

/..

KufsteinTirol

Semantic Query Tool for
Exploration & Aggregation of 5505

55D

SSDs in a common place

= Enables aggregated queries and view as well as

«

consistency checks

= Web-based Client/Server-system but still agnostic to
a specific system > open to integration in existing
systems via data transformation & filtering

=

-

>
Triple Store

Z |

Similar usage pattern: Flickr as platform

flickr Entdecken Drucke Hol dir Pro.

" Aggregation results in a in prebuilt
information space that is supporting
knowledge structuring in a HEI

25.05.2022 Agility and Semantic Structures to Scaffold Mode R ’f‘i?“ii'::f‘ :
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Implementation notes: Using semantic technologies f .4

KufsteinTirol

" The implementation will make use of Semantic Web technologies

" |n brief "The Semantic Web is an extension of the current Web, in which
information is given well-defined meaning, better enabling computers and people
to work in cooperation.”

(minor edits of the quote for brevity, Subject
Source: T. Berners-Lee, J. Hendler,

and O. Lassila. The Semantic Web, About: University.of Applied Sciences Kufstein s sttt pemics
Scientific American, May 2001) e i ()

The University of Applied Sciences Kufstein, is an Austrian Fachhochschule in Kufstein, Tyrol.

Predicate

Source: https://www.w3.org/TR/rdf-concepts

Attributes Values
rdf:type d

http://live.dbpedia.org/describe/?url=http%3A%2F%2Fdbpedia.org%2Fresource%2FUniversity of Applied Sciences Kufstein&sid=40553
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o
Implementation notes: Using semantic technologies f .4

KufsteinTirol

= (Often called Linked Data or Knowledge Graphs - which puts the emphasis on
linking structured data in a distributed environment (technical, organizational)

" The knowledge graph on linked Competence Matrices (CM) will represent the
scaffolding of a education program of a HEI

" Primary function of Linked Data / Knowledge Graphs are
= (OK) the explicit and formal specification of data (facts) and their relation in triples
= (OK) Accumulation in specific data-stores that can be queried to extract knowledge (triple-stores)
= (not yet) A generalization of common concepts in so called ontologies
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Implementation notes: Use of Microformats

.'.'./
ot
KufsteinTirol

UNIVERSITY OF APPLIED SCIENCES

= Microformats provide ways to
include semantic information
Into a Web-page in a machine
readable way

= Example with Restaurant
information:

» Source: https://www.auracher-loechl.at

» Semantic information on the location
and events the embedded

= Used by Google in the presentation of
search results

@ & o o

Articles

Events

Local businesses

Logos

Q. +43537262138 [ hallo@auracher-loechl.at

Triumerei #8
Boutique Hotel

18 valid items detected
® Non-critical issues detected

13 valid items detected
» Non-critical issues detected

1 valid item detected
& Non-critical issues detected

1 valid item detected

25.05.2022 Agility and Semantic Structures to Scaffold Modern Academic Education

Auracher Lochl Stollen 1930
Tradition - Restaurant World's Greatest in Bar

HOME ANREISE BILDERGALERIE EN

ANFRAGEN BUCHEN | £}

auracher-loechl at
hitps:www.auracher-loechl.at: hot .

&£

Hotel, Restaurant & Bar in Kufstein
- Auracher Léchl

Besonderer Urlaub im 4-Sterne-Boutique Hotel
Traumerei #8& in der Festungsstadt Kufstein mit
Restaurant Auracher Léchl und der 'Worlds...

Auracher

So., 27 Nov. >
Auracher >
So., 25 Dez
Auracher s
29 Jan. 2023
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KufsteinTirol

S
Beyond HEI’s - the interfacing challenge: Prior Learning f rd

" HEI Programs are not existing in isolation, integration becomes more important

" The Recognition of Prior Learning - Anticipating formal and informal

competences when enrolling to the program
= |s becoming more important for HEI

= |nterface between BA and MA programs —-> matching different curricula, a cumbersome task for
program managers

= |ncludes the recognition of informal competences = competences from job experiences hard to match
due to the variety of task and the descriptive character of specifications
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Beyond HEI's - the interfacing challenge: Lifelong Learning f K e

ufsteinTirol

" HEI Programs are not existing in isolation, integration becomes more important

= Lifelong Learning = Documenting achieved competences at detailed level for

consecutive programs or human resource departments of companies
= More education components in CVs
= More fragmentation of the skill sets among different education formats in different organizations
= The documentation of results and achievements is/will be more detailed (e.g. transcript of records)
= Unified view of skKill sets is hard to obtain for HR departments (a manual work)
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e
Beyond HEI’s - the certification challenge f e

europass
European Union &

" Movements on providing
u n ive rsa I m ea n S fo r europass Learn in Europe Work in Europe About Europass Contact us
standardization of

achievements: Europass Digital Credentials
= EU Europass Digital Credentials
Infra StI’U CtU r-e (EDCI) Europass Digital Credentials are electronically sealed digital records given to a person to certify the learning they have undertaken. They
Source:
https://ec.europa.eu/futurium/en/
europass/europass-digital-

can be awarded for formal education, training, online courses, volunteering experiences and more.

credentials-infrastructure / \
- W3C ReCOm mend atl on: Verifiable Credential
“Verifiable Credentials Data Model . Credential Metadata
1.1" (2022) Ll Example University (e
Source: -
JobTitle Professor Proof(s)

https://www.w3.0org/TR/vc-data-
model/#claims

Z -
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Agenda fhs*

= 14.00 - 14.45h Introduction on the current situation in HEI &
current developments

= 15.00 - 15.30h Interactive session: Warmup by reflecting the situation of the
participants

" 15.30 - 16.15h Introduction of Pre-built information spaces for
learning environments

= 16.30 - 17.00h Interactive session: Application of the concepts for different
educational domains

= 17:00 - 17:30h  Summary, Reflection and Wrap up, Take Away and

All timing in CET

25.05.2022

preparations for the spring-session in 2023
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Interactive Part - jolirchoice o try/and reflecton HCMs
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UNIVERSITY OF APPLIED SCIENCES

A Miro board has been prepared to try our
hierarchical concept maps for yourself:

= Link to access the board:
https://miro.com/app/board/uXjVPBBPnwl=/?share link id=780
764949008

= Pick one of the #18 boards for
yourself and add your name at the
top of your template to mark the
board as yours

Participant #1: (add your name)

Competences Bloom Level Bla
(Program Level) remember  un

Your Task: For one of your lectures,

try to select a couple of competences and describe
and classify them according to the Bloom-Taxonomy.
Link the competence across the three levels: program
/ lecture series / lecture unit. You can start bottom
up (from the indiv. lecture or top down from the
Program level)

Reflect on your observations and take notes with
stickies on the template.

25.05.2022

M Miro

Sticky notes to use for the tables. Use CTRL-D to duplicate them

A note on the
= - ..
1=

Competences Bloom Level Gloom Level
(Single Lecture Level) .—-l- understand -"n anclyse  Evaluate Create
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Agenda f f P

= 14.00 - 14.45h Introduction on the current situation in HEI &
current developments

= 15.00 - 15.30h Interactive session: Warmup by reflecting the situation of the
participants

" 15.30 - 16.15h Introduction of Pre-built information spaces for
learning environments

= 16.30 - 17.00h Interactive session: Application of the concepts for different
educational domains

= 17:.00 - 17:30h  Summary, Reflection and Wrap up, Take Away and

All timing in CET

25.05.2022

preparations for the spring-session in 2023
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Conclusion and OQutlook




o
Summary // Outlook // Q&A A

KufsteinTirol

= Getintouch if you like:
= E-Mail: Karsten.Boehm@fh-kufstein.ac.at
m LinkedIn-Profile: https://www.linkedin.com/in/karstenboehm/
m ResearchGate: https://www.researchgate.net/profile/Karsten-Boehm
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