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* Three of our over 25 young researchers in CORE
successfully completed their dissertations.
We would like to congratulate Dr. Anika Kohmer
(Project C07), Dr. Alice Laufer (Project BO4) and Dr.
Denis Federiakin (Project A02) and look forward to
the completion of many more doctoral degrees in
2025.

* |n addition to the 3rd international CORE meeting,
our project was present at many renowned national
and international conferences. We offered CORE
sessions and symposia, including AERA 2024,
WERA/BERA 2024, and GEBF 2024.

*  Numerous exciting CORE publications have been
prepared and some published. For updates, please
visit our home-page: https://core.uni-mainz.de/
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

Overview of the Research Unit CORE

The interdisciplinary research unit “Critical
Online Reasoning in Higher Education”
(CORE) aims to understand how students in
higher education actively and purposefully
acquire, discern, and use accurate
information from reliable online sources in
a typically mixed-quality online information
landscape, e.g. the Internet, to acquire
crucial knowledge, complete course-
related tasks, and study successfully.

CORE is an international group of 65
researchers from 16 disciplines including a
strong community of young researchers (PhD
Candidates & Postdocs) with well-
established collaborative working structures
and methods for interdisciplinary research.

Research Focus:

List of Abbreviations

COR: Critical Online Reasoning

OIA: Online Information Acquisition
CIE: Critical Information Evaluation
REAS: Evidence-based Synthesis and
Argumentation

OIL: Online Information Landscape
GEN: Generic

DOM: Domain-specific

OIS: Open Information Space

CIS: Closed Information Space

= (1) COR skills of university students in economics and
§A=> medicine (including social sciences and physics as comparison

@ disciplines) and their development over the course of academic study.

(2) Characteristics of the online sources and content university

=
Bl

students select and use for learning on course-related topics,
including accuracy and comprehensibility, media and linguistic

features, narrative frames, and latent meaning structures, and how they
influence how students use information sources in higher education.

e
I

education.
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(3) Relationship between (1) the level and development of students’
COR skills, (2) the features of the online information landscapes
students use for their learning, and students’ success in higher

coerHE §2 . DIPF 2

und Bildungsinformation



DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

The Coordination Project (CP)

The CP ensures continuous, effective '”t‘zmal‘l&
q .. externa

collaboration among all !:OR pa'rt|C|— —

pants and all national and international cation

partners through targeted communica-
tion and information management
structures and activities that support

the advancement as well as alignhment Continuous,

of conceptual and methodological effective
collaboration within and across the collaboration
CORE prOJe.cts. . Publica- Mleta- .
The Steering Committee and the tions & Al

research

Research Advisory Board are also | uEileiid transfer

supported by the CP in all management
and coordination activities in the FOR.

* The CP hasimplemented internal and external digital communication as
well as — together with the C08 project - the assessment platform for all FOR
projects (based on the Azure Lab platform previously used in the BRIDGE
project).

 The CP organizes support for young researchers in CORE (YORE) to promote
professional development as well as gender and minority equality.

 To promote the national and international visibility of the FOR research, the CP
prepares und supports cross-project publications and contributions to
(inter-) national conferences. This includes several joint special issues with
open access in internationally renowned journals, joint symposia and
presentations at prestigious conferences, and the annual publication of CORE
working papers.

* Foron-going international research, exchange and transfer, CORE is also
present on established scholarly social media such as ResearchGate and
LinkedIn — please visit us at https://www.linkedin.com/company/coreunimainz
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project A01

Generic Critical Online Reasoning (GEN-COR) Skills — Measurement, Development,
and Comparative Analyses across Academic Domains

Website: https://core.uni-mainz.de/a01/
Summary

DIPF @
Name of the test instruments used: Ao1

Generic Critical Online Reasoning (GEN-COR) Skills — Measurement,
GEN-COR OIS & CIS tasks

Development, and Comparative A

ly across Academic D

P.ri;“cwm:a“d.:, ',MW ; + Three overlapping COR skill facets in online
Domain focused: General, everyday online R - mmm:’;
information problems e ) e il
Assessed competences: Generic COR e

Objective 1: Measurement of GEN-COR and investigation of ts structure in terms of dimensions and levels.
Objective 2: Examination of the relationship of GEN-COR with underlying conventional cogniltive abilities.

Target group: Undergraduate and graduate students e o o covconassomem

ing Data, Key Vari; and Method:

DOM-COR « COR tasks using closed information

Test type: Generic scenario-based digital
performance assessment tasks g

es) and logged response

behﬂ viors (e.g., search)

Assessment framework: Each task is constructed ,.. “:Em*;:m
to assess the three COR facets: Online Information s e
Acquisition skills [OIlA], Critical Information oo e
Evaluation skills [CIE], and Reasoning based on o —— / dA==r
Evidence, Argumentation and Synthesis skills S e e, ) |9 < :”M
[REAS]. O e

Pls: Prof. Dr. Johannes Hartig, Prof. Dr. Frank Goldhammer, PD
c-nnxm-rnre-uunum»d(m#|mmmbrm
and Information in Education, Frankfurt am Main)

joint analysis of
behavioral data

Modality: Online-assessment with closed (Closed
Information space, CIS) / unrestricted (Open
information space, OIS) Internet access.

Each task presents an overarching initial scenario
with prompts addressing all three COR facets.

Duration: 25 minutes per task
Test setup: Digital assessment platform

General test purpose: Objective, performance-based
and reliable assessment of students’ GEN-COR levels
and development thereof and online media use.
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project A01

Application scenarios: Students of economics and medicine in German higher
education institutions. Their COR skills in longitudinal or cross-sectional study
design are assessed. Suitable for formative and summative assessments.

Not suitable for: Children

Note for practical use: Currently 7 OIS tasks and 3 CIS Tasks are developed and
being tested.

OIS task topics CIS task topics
Cell phone tower Cell phone tower
Green sauce Green sauce

Heat stick Heat stick

Tetra Pak recycling Tetra Pak recycling

Handwriting and personality
Speed writing
Zoos and species conservation

Related work:

Goldhammer, F., Hahnel, C., Kroehne, U., & Zehner, F. (2021). From
byproduct to design factor: On validating the interpretation of process indicators
based on log data. Large-Scale Assessments in Education, 9(1), Article 1.
https://doi.org/10.1186/s40536-021-00113-5

Hahnel, C., Eichmann, B., & Goldhammer, F. (2020). Evaluation of Online
Information in University Students: Development and Scaling of the Screening
Instrument EVON. Frontiers in Psychology, 11, 1-16.
https://doi.org/10.3389/fpsyg.2020.562128

Hahnel, C., Goldhammer, F., Krohne, U., & Naumann, J. (2018). The role of
reading skills in the evaluation of online information gathered from search engine
environments. Computers in Human Behavior, 78, 223-234.
https://doi.org/10.1016/j.chb.2017.10.004
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project A01

Hahnel, C., Kroehne, U., & Goldhammer, F. (2023). Rule-based process
indicators of information processing explain performance differences in PIAAC
web search tasks. Large-Scale Assessments in Education, 11(16), Article 16.
https://doi.org/10.1186/s40536-023-00169-5

Hahnel, C., Kroehne, U., Goldhammer, F., Schoor, C., Mahlow, N., & Artelt, C.
(2019). Validating process variables of sourcing in an assessment of multiple
document comprehension. British Journal of Educational Psychology, 89, 524-537.
https://doi.org/10.1111/bjep.12278

Zlatkin-Troitschanskaia, O., Hartig, J., Goldhammer, F., & Krstey, J. (2021).
Students’ online information use and learning progress in higher education — A
critical literature review. Studies in Higher Education, 46(10), 1996-2021.
https://doi.org/10.1080/03075079.2021.1953336

Projects:

DiFA - Digital Formative Assessment; https://tba.dipf.de/en/projects/difa-digital-
formative-assessment-3?7set_language=en

PISA 2025 ,,Learning in the Digital World“;
https://www.dipf.de/de/forschung/projekte/pisa-ldw-erfassen-von-kompetenzen-
fuer-das-lernen-in-der-digitalen-welt

ROSE - Reflective online search education; https://www.diag.psy.ruhr-uni-
bochum.de/diag/forschung/dfg-rose.html.de

Contact/ Location:

Philine Drake

DIPF | Leibniz-Institut fur
Bildungsforschung und
Bildungsinformation

Mail: p.drake@dipf.de
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project A02
Development of Students’ Domain-Specific
Critical Online Reasoning (DOM-COR) Skills in Economics

Website: https://core.uni-mainz.de/a02/

Summary - & Moo CORE
Name of the test instruments used: DOM- e e®eO®

Development of Students’ Domain-Specific
Critical Online Reasoning (DOM-COR) Skills in Economics

COR OIS & CIS Tasks

g

- . . . (" Phase 1: How do we vaidly assess the DOM-COR Econ development and the key covariates? gt
Domain focused: Economics and sociology Econsuensuse || Rtk S cante St s T
the Internet as the misconceptions or draw biased skills to search for, promote DOM-
main information conclusions from unvetted sources. evaluate, and PR HE ad
source in their ’ ps: $ reason from online refiably
Higher Education nt; information in measure
e

(HE) studies.

Assessed competences: Economic domain-
specific Critical Online Reasoning

\
Assessment Framework

Target group: Undergraduate and graduate

Research Questions and Objectives

1). What are the structure, levels, and development of DOM-COR Econ skills during bachelor studies?

students o
5 How da DOML.COR Exon sl prdc g ccones (0 ol o
Test type: Study-related, scenario-based digital . ouemmmtmine m@

N=600, random sample
(Econ. & Soc. students)

performance assessment tasks o s
10— u - 2 e G
Assessment framework: Each task is T Sl il

the Research Unit CORE

constructed so as to assess the three COR facets Beected oucomes and impact within and besides the Research Uit CORE______

. + DOM-COR Econ theory * D of methods for |+ of (further) « Conceptualizing training
. « Longitudinal development psychometric and longitudi- DOM-COR Econ tasks and approaches for 2" phase
(OIS, CIE, REAS); three requirement contexts Longhodrs dericpnent (| pghcmetic it | O COR Bt || wnaeste - st
« Key determinants at indivi- * Transferable to other -ormative summative design for combined field
dual and institutional level domains assessment for the practice and experimental studies

(Fundamental, Practical, Transdisciplinary) and cosormonwininme Unit CORE
DOM-COR skil Information Integration of process and textual

M development & % % landscape ‘with C08
three levels of COR competence (Basic, A@}, S, | d @O = Mg
L ek [ e | LB e oy
I ti with BOS /
Advanced, Proficient) — ek sl
Prof, Johannes  Prof. Olga Zlatkin- Prof. Uwe Dr. Susanne Prof. Patricia Prof. William B. Walstad,
Hartig, DIPF Troitschanskaia, JGU Schmidt, JGU ~ Schmidt, JGU  Alexander, U Maryland U Nebraska-Lincoin

I Requirement Modallty: Onlmg—assessment with close.d
& (closed information space, CIS) / unrestricted

& . .
@ o @z&‘ (open information space, OIS) Internet access.
‘ . . . .
& Each task presents an overarching initial
Proficient. ey, scenario and, in line with the three
Advanced [EEFEY] . ..
JRSRN Dcvelopment requirement areas, the tasks are subdivided
asic
A into three subtasks, each of which covers one
< . . .
q * % application context (Fundamental, Practical,

=]

COR Facets

Transdisciplinary) and the three COR facets.
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project A02

Duration: 25 minutes per sub-task

Test setup: Digital assessment platform

General test purpose: Objective, performance-based and reliable assessment of
students’ DOM-COR levels and development thereof and online media use

Application scenarios: Assessment of economic students’ COR skills in German
higher education institutions in longitudinal or cross-sectional study design.
Suitable for formative and summative assessments.

Not suitable for: Other groups of persons

Note for practical use: Currently 7 OIS tasks and 3 CIS Tasks are developed and

validated.

OIS task topics CIS task topics
Windpark Windpark
Startup Startup
Nudging Nudging

Pilot Strike Pilot Strike
Tuition fees

Retirement provision
Economic growth

Previous Projects:
Critical Online Reasoning Assessment (CORA)

https://www.plato.uni-mainz.de/cora/

Practical educational processes in law and teacher training and medicine using digital
media (BRIDGE)

https://eng.bridge.uni-mainz.de/
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project A02

Related work (selection):

Braunheim, D., Martin de los Santos Kleinz, L. & Trierweiler, L. (2024). Differences in
source selection and their effect on the quality of written statements during a critical
online reasoning performance assessment. Frontiers in Computer Science. 6,doi:
10.3389/fcomp.2024.1366934

Kunz, A.-K., Zlatkin-Troitschanskaia, O., Schmidt, S., Nagel, M.-T., & Bruckner, S.
(2024). Investigation of Students' Use of Online Information in Higher Education Using Eye
Tracking. Smart Learning Environments, 11(44), doi: 10.1186/s40561-024-00333-6

Molerov, D., Zlatkin-Troitschanskaia, O., Nagel, M.-T., Bruckner, S., Schmidt, S., &
Shavelson, R. (2020). Assessing university students' critical online reasoning ability: A
conceptual and assessment framework with preliminary evidence. Frontiers in Education.
doi: 10.3389/feduc.2020.577843

Nagel, M.-T., Zlatkin-Troitschanskaia, O., & Fischer, J. (2022). Validation of newly
developed tasks for the assessment of generic Critical Online Reasoning (COR) of
university students and graduates. Frontiers in Education. doi: 10.3389/feduc.2022.914857

Schmidt, S., Zlatkin-Troitschanskaia, O., & Shavelson, R. J. (2023). Modeling and
measuring domain-specific quantitative reasoning in higher education business and
economics. Frontline Learning Research, 11(1), 40-56, doi: 10.14786/flrv11i1.885

Zlatkin-Troitschanskaia, O., Nagel, M.-T., Klose, V., & Mehler, A. (Eds.) (2024).
Students’, Graduates’ and Young Professionals’ Critical Use of Online Information — Digital
Performance Assessment and Training within and across Domains. Springer. doi:
10.1007/978-3-031-69510-0

Contact/ Location:

Marie-Theres Nagel
Johannes Gutenberg-Universitat Mainz

Mail: marie.nagel@uni-mainz.de
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project A03

Development of Domain-Specific Critical Online Reasoning
(DOM-COR) Skills in Medical Students during their Preclinical Studies

Website: https://core.uni-mainz.de/a03/

Summary
M :(\II\II‘I“\H\ = B:Irii‘;ll";ity q:g)ép[g

. : ©®ee®
Name of the test instruments used: A03 S
DOM-COR OIS & CIS tasks (DOM[-’gOR) Skils in Medical Students g;ﬂ:;kﬁ;tll‘;eiﬁlsl::liggudles

Prior and C g

Domains focused: Medicine and physics mf::?:mwm
Assessed skills: Medical DOM-COR skills et

Target group: Undergraduate and graduate
students

Test type: Study-related, scenario-based Questions and Method

digital performance assessment tasks i?’" i w%ﬁm
Assessment framework: Each task is Sy .”f"fﬁ*jm (B
constructed in such a way to assess the three — Zmemeere e min e setes o remr e eor,

COR skill facets (OIA, CIE, REAS), three SR E——
reasoning contexts (fundamental scientific, %ﬂ%

Project Particij and Collab ion vyit!l\in CORE

\ ’ wmwmuﬂ‘
P =

%m I | o,

. . . Pls Dr. Jan Zottmann, Prof. Martin Fischer (University Hospital, LMU), Prof. Jana Jiinger (Institute for
Modality: Online-assessment with closed S e st Rl P sk Kt A/ P s R (48
internet access (closed information space
= CIS) and unrestricted internet access (open information space = OIS). Each DOM-
COR task presents an overarching initial scenario and is divided into three sub-

tasks, each of which covers one reasoning context and the three COR skill facets.

practical clinical, transdisciplinary reasoning),
and three levels of COR development (basic,
advanced, proficient).

Duration: 25-30 minutes per sub-task
Test setup: Digital assessment platform

General test purpose: Objective, reliable, performance-based assessment of
students’ (development of) medical DOM-COR skills
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project A03

Application scenarios: Assessment of medical students’ DOM-COR skills in
cross-sectional as well as longitudinal study designs. Suitable for summative
assessments (and potentially also for formative assessments).

Note for practical use: Currently, 7 OIS tasks and 4 CIS tasks have been
developed and implemented.

DOM-COR task topics Available formats
Auge [Eye] OIS + CIS

Mittelohr [Middle ear] OIS + CIS

Kreislauf [Circulation] OIS + CIS

Atmung [Respiration] OIS + CIS
Schilddruse [Thyroid gland] OIS

Osteoporose [Osteoporosis] OIS

Epilepsie [Epilepsy] OIS

Related work:

Berndt, M., Schmidt, F. M., Sailer, M., Fischer, F., Fischer, M. R., & Zottmann, J. M. (2021).
Investigating statistical literacy and scientific reasoning & argumentation in medical-,
social sciences-, and economics students. Learning and Individual Differences, 86,
Article 101963. https://doi.org/10.1016/j.lindif.2020.101963

Fischer, F., Kollar, I., Ufer, S., Sodian, B., Hussmann, H., Pekrun, R., Neuhaus, B., Dorner,
B., Pankofer, S., Fischer, M. R., Strijbos, J. W., Heene, M., & Eberle, J. (2014). Scientific
Reasoning and Argumentation: Advancing an Interdisciplinary Research Agenda in
Education. Frontline Learning Research, 2(3), 28-45.
https://doi.org/10.14786/flrv2i2.96

Kiesewetter, J., Sailer, M., Jung, V., Schdnberger, R., Bauer, E., Zottmann, J. M., Hege, I.,
Zimmermann, H., Fischer, F., & Fischer, M. R. (2020). Learning clinical reasoning: How
virtual patient case format and prior knowledge interact. BMC Medical Education, 20,
Article 73. https://doi.org/10.1186/s12909-020-1987-y
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DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project A03

Schmidt, F. M., Zottmann, J. M., Sailer, M., Fischer, M. R., & Berndt, M. (2021). Statistical
Literacy and Scientific Reasoning & Argumentation in physicians. GMS Journal for
Medical Education, 38(4), Article Doc77. https://doi.org/10.3205/zma001473

Weidenbusch, M., Lenzer, B., Sailer, M., Strobel, C., Kunisch, R., Kiesewetter, J., Fischer,
M. R., & Zottmann, J. M. (2019). Can clinical case discussions foster clinical reasoning
skills in undergraduate medical education? A randomised controlled trial. BMJ Open,
9(9). https://doi.org/10.1136/bmjopen-2018-025973

Previous projects:

REASON (International Doctoral School)
https://www.en.mcls.uni-muenchen.de/study programs/reason/index.html

Forschenlernen — Scientific Reasoning and Argumentation

https://www.lmu-klinikum.de/institut-
dam/forschung/forschungsprojekte/forschenlernen-1-wissenschaftliches-
argumentieren/77t77672fcae4f72

KOMPARE - Competencies of Argumentation based on Evidence

https://www.lmu-klinikum.de/institut-dam/forschung/forschungsprojekte/kompare-
kompetentes-argumentieren-mit-evidenzen/599619bc44013fe8

Contact/ Location:

Anna Horrer

LMU University Hospital, LMU Munich
Institute of Medical Education
PettenkoferstraBBe 8a, D-80336 Munich, Germany

Mail: anna.horrer@med.uni-muenchen.de
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https://www.lmu-klinikum.de/institut-dam/forschung/forschungsprojekte/forschenlernen-1-wissenschaftliches-argumentieren/77f77672fcae4f72
https://www.lmu-klinikum.de/institut-dam/forschung/forschungsprojekte/forschenlernen-1-wissenschaftliches-argumentieren/77f77672fcae4f72
https://www.lmu-klinikum.de/institut-dam/forschung/forschungsprojekte/kompare-kompetentes-argumentieren-mit-evidenzen/599619bc44013fe8
https://www.lmu-klinikum.de/institut-dam/forschung/forschungsprojekte/kompare-kompetentes-argumentieren-mit-evidenzen/599619bc44013fe8

DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project B04

Analysis of the Accuracy and Comprehensibility of Media Content
Used in University Learning Settings in Medicine and Economics

Website: https://core.uni-mainz.de/b04/

Summary

: . 5 COIRIE
Name of the test instruments used: I6|u 804 PO
COdebOOk tO Operationalize information Analysis of the Accuracy and Comprehensibility of Media Content

Used in University Learning Settings in Medicine and Economics

la n d Sca pe C h a ra Cte ristics Prior Research and Conceptual Background

Research in Communication Science Research in Higher Education

Influence of news and social media content, esp. Interplay of student's predispositions, the content of
Accuracy . bias, and used for crilical information problem
H o Comprehensibility (linguistic and stylistic e\emenls: solving (Information Landscape: course materials,
omain focused: -an - o i, prossasn, an oaming ows o S0 et . Jaks o et Onine
information Reasoning (COR), and learning outcomes.
COR in economics and medicine Objectives and Research Questions
Information Landscape {IL) L coR Media Use Learning
COR Skills

. . E?fw unlwl;wwman?asnm:es oHi *How 7 lmg-mm

Assessed constructs: Characteristics ot T T fu%m;z:;mnz:;m.,,m g e o e
+How do students differ with and ibility informati

respect to the information ol ms nfmmamn sn rr.es used ar-d lnergsrm ic and aama .\,

of websites used by students when solving ey MW oM e
t h e C O R ta S kS Analysis Framework including Data, Key Variables and Methods

Quantitative Content Analysis Content Analysis & COR Data Panel Survey Data
+Manual analysis of the +Combination of content data * Combination of pans! survey
accuracy and some aspects of and COR data (from A- (gen

. . the comprehensibiity of the projects) o ¢ o expin COR mlngam ECOR sles) o
Competencies to which our analyses e i Iy
solving COR tasks Wirarchicallinear modele oulcome (e.g. grades)
+ Automatic analysis of other controlling for other factors *Hierarchical linear models

. . O C S El:m:;cs;ng:]:?ensmlny (e.g., cognitive skills) Ec:r;riﬂ:?aflo:ﬂ;r;;mm
contribute: OIA, CIE, REA

Expected Outcomes and Impact within and besides the Research Unit CORE

Expected Outcomes in the 1st Phase Preparation of the 2nd Phase

° BO4 describes students’ information landscape (IL) Based on findings from the 1% phase, intervention
Target group: All websites indicated by the e e et e i Pl oL i
assessments and the survey data into an overall COR performance among university students can be
. . . framework of how COR evolves and shapes leaming improved by intra- or extra-curricular interventions
outcomes among students and whal role accuracy will be designed. They build on prototypical
participants as relevant to the solution of the el D S T T .
encounter play in this process. on findings on accuracy and comprehensibility.

respective COR-task Projoct Paticipants and Collaborations within CORE

304  eapuc aily provides B-
s with content analysis
Py accuracy and comprehensi n My

Method: Quantitative content analysis reedod o e COR

B04 especially recoives data on
‘‘‘‘‘‘ 805 as well

Duration: The analysis takes place after each IMQ—|'W>| 804 WS@
COR assessment wave until all websites used by et cristen schemen vereue dauer (60

students are coded. The coding process starts as soon as the websites are
completely integrated into the coding tool. It usually is completed within 3 months.

Test setup: Ateam of 4-7 trained human coders uses the codebook to code the
websites. Reliability of the coders is measured. Reliability coefficients were
satisfactory and ranged from perfect reliability 1 to 0.802.

General test purpose: Description of the information landscape that students
navigate and use while solving COR tasks.
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Modality: The codebook consists of two parts. The first part focuses on general
characteristics of the website, such as date, genre, visual elements, and how relevant
these are for solving the COR task at hand. The second part specifically addresses the
content of the website, which is broken down into four dimensions: completeness,
accuracy, balance, and comprehensibility.

The completeness of relevant information is measured by comparing a list of key facts
required for the task with information found on the website. This list was developed in
collaboration with the COR task developers. The communication of uncertainty is
examined to determine if the website acknowledges that the information it presents
may not be definitive.

The correctness of the relevant information is assessed using the same list as for
completeness, along with an analysis of the coherence of the information found on
the website.

The positioning of the website in relation to its featured information is examined to
determine if the information is presented in a biased or balanced manner. The
website’s reasoning for this positioning is also considered along with the occurrence
and type of evidence which supports the information.

The comprehensibility of the website is evaluated using three categories: the
objectivity of the language used, the use of statistics or case studies to present
information, and the use of metaphors.

Not suitable for: The results of the content analysis serve as an indicator for further
examination of the information landscape, e.g. the quality of websites. The content
analysis itself is not a rating (e.g. credibility rating) of the respective website but rather
a description of its various features.

Note for practical use: The examination of how the students’ information use
influences COR performance and learning outcomes provides a basis for the
conceptual development of instructional interventions, e.g. using Internet-like
simulations, to effectively foster COR skills. When combined with our other CORE
projects, the results provide an in-depth understanding of the beneficial and
detrimental roles of various online information sources for higher education learning
among students in medicine and economics.
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Related work:

Nagel, M.-T., Schafer, S., Zlatkin-Troitschanskaia, O., Schemer, C., Maurer,
M., Molerov, D., Schmidt, S., & Bruckner, S. (2020). How do university students’
web search behavior, website characteristics, and the interaction of both influence
students’ critical online reasoning? Frontiers in Education, 5, 565062.
https://doi.org/10.3389/feduc.2020.565062

Maurer, M., Jost, P., HaBler, J., & Kruschinski, S. (2019). Auf den Spuren der
Lugenpresse. Zur Richtigkeit und Ausgewogenheit der Medienberichterstattung in
der ,Fluchtlingskrise®. Publizistik, 64(1), 15-35.

Maurer, M., Jost, P., & HaBler, J. (2024). Grenzen der Perspektivenvielfalt-Wie
deutsche Nachrichtenmedien Uber den Ukraine-Krieg berichtet haben. Krieg der
Narrative: Russland, die Ukraine und der Westen, 149.

Maurer, M., Quiring, O., & Schemer, C. (2018). Media effects on positive and
negative learning. In O. Zlatkin-Troitschanskaia, G. Wittum & A. Dengel
(Eds.). Positive Learning in the Age of Information: A Blessing or a Curse? (pp. 197-
208). Wiesbaden: Springer.

Maurer, M., Schemer, C., Zlatkin-Troitschanskaia, O., & Jitomirski, J. (2019).
Positive and negative media effects on university students’ learning: preliminary
findings and a research program. In O. Zlatkin-Troitschanskaia (Ed.). Frontiers and
Advances in Positive Learning in the age of Information (PLATO) (pp. 109-119).
Cham: Springer.

Contact/Location:

Tobias Scherer
University of Mainz
Jakob-Welder-Weg 18
55128 Mainz

Mail: : tobias.scherer@uni-mainz.de
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Modeling the Information Landscape (IL) for Assessing
and Analyzing Critical Online Reasoning (DOM-COR and GEN-COR)

Summary Website: https://core.uni-mainz.de/b05/
. . G GOETH ‘,ﬁ.
Name of the test instruments used: List of BO5 gg@%%
Modeling the Information Landscape (IL) for A ing

linguistic features; Hjelmslev machine

and Analyzing Critical Online Reasoning (DOM-COR and GEN-COR)

Prior and C

Domain focused: GEN-COR and DOM-CORin e e e S TR NS A e e

(Mehier et al. 2018).

+ Role of structural linguistic factors and linguistic complexity (i.e.. amount of grammatical information in texts) in
).

economics, medicine, sociology and physics R T R P
Objectives Research questions
. . *  Investigating the role and impact of RQ1: What linguistic features of texts processed by students
Assessed competences: Predictions of i earem e | | B NS i o s

iffe I
SIS aeie W) O KicTTation RQ2: What proportions of the influences of these features on

tancaceps (L)on Inoemation COR performance are language-, domain-, topic-, genre- or

students’ GEN- and DOM-COR performance - S, e
based on linguistic features and vice versa;

primarily focused on performance in the REAS
facet, but also in the OIA and CIE facets

and O

e of their intera
in terms of the effects of individual COR:

indwidual knguistic factors and generic vs. domain-
on COR processes. specific COR processes.

i

Integrated operational- Contoxtualization via
Ization and evaluation re- embedding at diferent lorgo o

Focus of analysis: Texts used for the COR tasks, &= — =i *"“gmlm
texts produced by students, multiple textsused N — ——
by students online, connected texts found in the

web information landscape

C within the unit CORE

' e
EIREE | - ][]

Type of analysis: Qualitative analysis of text Proec Partcpants
characteristics combined with computational e
analysis and machine learning

Analysis setup: Manual/semi-automatic/automatic annotation and modeling of
linguistic features after each COR assessment wave; systematic generation and
evaluation of text-based features in research on COR by means of the newly
developed Hjelmslev machine

General analysis purpose: Predictions of students’ REAS performance based on
linguistic features

Not suitable for: The developed text model is not an assessment, but rather serves to
identify text characteristics to predict students’ REAS performance.
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Systemic COR Prediction Model

Goal The goal is to develop a systemic COR prediction model that interrelates
various prediction functions based on linguistic features and incorporates
interactions between student COR performance variables and linguistic
features hypothesized to contribute to COR-related interpretation (e.g., the
linguistic manifestation of truth status, the type and degree of coercion,
and semantic relations between text segments).

Approach The project originates from the collaboration between linguistics and
computational linguistics, integrating qualitative and quantitative
approaches. Based on the linguistic features of texts, it develops a
systemic COR prediction model that integrates different prediction
functions (e.g., from student responses to performance scores, from the
texts used to student responses, or from written responses to student
language scores) into a single predictive network model. This is achieved
through an integrated model that explores the interdependencies,
transitivities, and network behaviors of several dependent and
independent variables (e.g., web information landscapes, language
proficiency, and the complexity of written texts). Morpho-syntactic, lexical,
syntactic, and semantic features are considered in conjunction with
features related to the logical structure and cohesion of texts. From a
qualitative perspective, grammatical features whose semantics affect text
interpretation take precedence (e.g., mood/modality, the semantics of
clause combining, etc.).

Outcome A classifier network in terms of a systemic synergetic prediction network.
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Hjelmslev machine

Goal Developing a Hjelmslev machine for the systematic generation and evaluation of
text-based features in research on COR.

Approach The project involves the development of a new type of machine, the output
models of which are designed for the representation of texts in CORE. This so-
called Hjelmslev machine is based on cascaded priors, which provide the
machine with linguistic knowledge to generate syntagms and paradigms based
on a set of fundamental text relations. These relations enable the quantification
of input texts modeled by the machine. The simultaneously and automatically
generated (by the Hjelmslev machine) and linguistically controlled text models
satisfy certain optimality criteria. This approach allows for the systematic
comparison and extension of linguistic COR research. Furthermore, it enables
single texts, text corpora, and multiple texts to be automatically represented in
terms of a large set of features from several text representation domains.

Outcome Implementation and testing of Hjelmslev machines.

An atlas of linguistic COR relevant features

Goal Specifying the role of a large set of linguistic features in the context-sensitive
prediction of COR variables

Approach Based on a series of linguistic levels (morphology, syntax, semantics) and
experiments covering a range of linguistic artifacts (e.g., information landscapes,
written texts, multiple documents), as well as the distinction between DOM- and
GEN-COR and the domains considered (e.g., economy, medicine), the project
specifies in detail, for a large set of features, their functions in relation to each
context, the features with which they interact, and the feature clusters they form
on this basis. In this way, an atlas of COR-relevant features and feature clusters is
created, contrasting the web information landscape with a landscape of features
that represent it. This includes modeling the relevant grammatical features in
terms of their semantics for COR tasks.

Outcome Linguistic COR feature Atlas (LICORA)
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Interpretation Model of Linguistic COR Assessments

Goal Developing a metamodel of multiple text understanding that integrates
various existing models in a single cognitive architecture while covering the
specifics of the CORE research group.

Approach Developing a model that maps common models for understanding
multiple documents into a unifying cognitive architecture in a way that
highlights the specifics of CORE. To this end, we capture the range of
textual aggregates relevant to CORE (texts, multiple texts, the texts used,
written texts, search queries, search results, prompts, prompting results,
etc.) and link them in a unified text representation model. The resulting
meta-model will serve to explain COR by providing a terminology that
makes seemingly disparate phenomena theoretically accessible from an
integrating perspective.

Outcome A mapping of COR processes to a selected cognitive architecture

Related work:

Mehler, A., Bagci, M., Schrottenbacher, P., Henlein, A., Konca, M., Abrami, G.,
Bdnisch, K., Stoeckel, M., Spiekermann C., & Engel, J. (2024). Towards New Data Spaces
for the Study of Multiple Documents with Va.Si.Li-Lab: A Conceptual
Analysis. In: Students, Graduates' and Young Professionals' Critical Use of Online
Information: Digital Performance Assessment and Training within and across
Domains, 259-303. Ed. by Zlatkin-Troitschanskaia, O., Nagel, M.-T., Klose, V. & Mehler, A.
Springer Nature Switzerland.

Konca, M., Mehler, A., Lucking A., & Baumartz, D. (2024). Visualizing Domain-
specific and Generic Critical Online Reasoning Related Structures of Online Texts: A
Hybrid Approach. In: Students, Graduates' and Young Professionals' Critical Use of Online
Information: Digital Performance Assessment and Training within and across
Domains, 195-239. Ed. by Zlatkin-Troitschanskaia, O., Nagel, M.-T., Klose, V. & Mehler, A.
Springer Nature Switzerland.
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Zlatkin-Troitschanskaia, O., Nagel, M.-T., Klose, V. & Mehler, A. (Eds.)
(2024). Students’, Graduates’ and Young Professionals’ Critical Use of Online

Information: Digital Performance Assessment and Training within and across
Domains. Springer Cham.

Previous Project:
Berufspraktische Bildungsprozesse im Recht- und Lehramtsreferendariat sowie der

Medizin unter Nutzung digitaler Medien (BRIDGE). 2020 — 2023. Funded by BMBF
(01JD19068B).

Contact/Location:

Prof. Dr. Walter Bisang Prof. Dr. Alexander Mehler

Dept of English and Linguistics: Language Text Technology Lab — Goethe University
Typology FB 12 Computer Science and Mathematics
University of Mainz Robert-Mayer-StraBe 10
Jakob-Welder-Weg 18 60325 Frankfurt am Main, Germany

55128 Mainz, Germany Mail: mehler@em.uni-frankfurt.de

Mail: wbisang@uni-mainz.de
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DFG Research Unit ‘CORFE’
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CORE Project B06

The Role of Narrative Framing and Latent Meaning Structures of Online Information Used
by Medical and Economics Students in their COR

Website: https://core.uni-mainz.de/b06

Summary "
. ) 16| e CORIE
Name of the test instruments used: GEN- e
H The Role of N: ive Framing an nt Meaning Structur: f Onli
(Heatpen’ Rad|0 Tower) and DOM_COR r;:fo:,n:a‘;’ional:;aet:i :yr:edic;aan(:ll;::zn:)m?:s Stid;nt:‘;‘::e?rchm
(Nudging) tasks e i

and latent (‘hidden’) me:
Narrat

Domain focused: Economics (-Education),
Medicine

h Questions
" corPerormance |

+Do students recognize the narrative
frames ("cues") and latent meaning in

Assessed competences: Reflection on

narratives and latent meaning found in online T i S
sources used by students when solving the B e T
COR tasks relating to the three facets of COR. ), oo | mmww

BOS, e.g., mrymmungumcmmm) " Covmioomens m oo m
Target group: Students in higher education e Lot ORI oot s o

¥ and online source used to student answers, B e e arsotind COR

incl. eye-tracking data and think-alouds

(primary focus on participants of eye tracking; T ——— A
project CO)) T ———
General purpose: Describing and analyzing the . Wp,:ﬂmd&w.mcons
use/adoption of website content and its latent e oo IO
narrative frames and meaning structures (e.g. :"’i‘ﬁ:,_'f:j.? (o3 Hot ot N/ o st
normative assumptions) in students written Pls: Prot.Dr_ Mita Banerio, JGU Mainz, Pro.Dr. Garla Schele, JGU Mainz; Pr. Dr. Oiga Ziatin-

Troitschanskaia, JGU Mainz, Prof. Dr. Jochen Roeper, GU

responses to the tasks. Students’ (domain/topic-. ©eremenfemer et o G vty
elated) self-positioning, argumentative style and
structure, and (domain-related) language use are also described and analysed.

Goals: Detailed qualitative analysis of information use/adoption from website
content into written responses

Analysis: Intraindividual analysis of responses by the same students for different
COR tasks; interindividual analysis of responses by students from different domains
on the same task

Theory: Narratology and theory of narrative framing; latent meaning and rule-based
social behavior;; objective hermeneutics; domain-specific habitus (through
language); boundary objects
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Product: Qualitative reconstruction of specific website elements (identified
narrative frames and latent meaning structures) and the varying adaptation of
those elements within student responses to different COR tasks

Application scenarios: Website use; textual analysis

Documents: Written responses, websites used, logfiles (e.g. search terms used),
COR tasks

Not suitable for: Large scale assessment

Cooperations: Methodological integration; linguistic analysis of student
responses

Note for practical use: Sensibility for language in both websites used and written
responses

Previous Project:

Berufspraktische Bildungsprozesse im Recht- und Lehramtsreferendariat sowie der
Medizin unter Nutzung digitaler Medien (BRIDGE). 2020 - 2023. Funded by BMBF
(01JD1906A).

Related Work:

Banerjee, M., Zlatkin-Troitschanskaia, O., & Roeper, J. (2020). Narratives and
their impact on students’ information seeking and deeper learning in higher education
economics and medicine. Frontiers in Education, 5(570625)
https://doi.org/10.3389/feduc.2020.570625

Banerjee, M., Zlatkin-Troitschanskaia, O., & Schelle, C. (2024). The Role of
Narrative Framings and Latent Meaning Structures in Online Information Processing
of Young Professionals —Potentials for an Innovative Mixed Methods Approach. In O.
Zlatkin-Troitschanskaia, M.-T. Nagel, V. Klose, & A. Mehler. (Eds.). Students’,
Graduates’ and Young Professionals’ Critical Use of Online Information — Digital
Performance Assessment and Training within and across Domains (pp. 241-258).
Springer.
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Banerjee, M., & Zlatkin-Troitschanskaia, O. (2021). The gap between knowledge
and belief: Narrative, affect and students’ deeper learning in higher education.
Studies in Higher Education, 46(10) https://doi.org/10.1080/03075079.2021.1953330

Touzos, A. A., Laufer, A., Banerjee, M., & Zlatkin-Troitschanskaia, O. (2024). The
Role of Website Narratives in Young Professionals’ Critical Online Reasoning. In O.
Zlatkin-Troitschanskaia, M.-T. Nagel, V. Klose, & A. Mehler. (Eds.). Students’,
Graduates’ and Young Professionals’ Critical Use of Online Information — Digital
Performance Assessment and Training within and across Domains (pp. 67-94).
Springer.

Contact/Location:
Carla Schelle

Jakob-Welder-Weg 12
Room 02-253
55128 Mainz

Mail: schelle@uni-mainz.de
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CORE Project C07

GEN- and DOM-COR Task-Solving Strategies and their Development
over the Course of a Degree Program

Website: https://core.uni-mainz.de/c07/

Summary R
. AEEE =1 CORE
Name of the test instruments used: o
- t0: OIS tasks: GEN-COR: Funkmast, DOM-COR GEN- and DOM-COR Task:Sohing Stratedies and thelr
eve! opmen over e Course ofa ngree rngram
Med|C|ne: Mlttethr; DOM_COR ECOnOmICS: PnorResearchandCoﬂoeplualBackground
Nudging SR e
Con il ruesses mesi o1 e} g ::.g;:...:
- 11 CIS tasks: GEN-COR: Tetrapak, DOM-COR e oo -

Medicine: Kreislauf, DOM-COR Economics: StartUp st i il Simnyiis o ot
Objective 2: influsnce of media- and content-related, narrative and linguistic features of Web informaticn on
differences in task-solving strategies and COR parformance

Do ma i n fOCUSed : G E N _CO R a n d DO M _CO R i n Analysis Framework including Data, Key Variables and Methods
economics, medicine, sociology and physics wm:&::m”;r;"u P—
i e

Assessed competences: OIA, CIE, REAS = - e

‘ trategy
Target group: m ";;m;m; - @
t0: first semester, all four domains, 20 students e
p er d oma | n Expected Outcomes and Impact within and besides CORE
t1: third semester, all four domains, 20 students i‘v“%:;j:mi e s
p e r d O m a i n Project Participants and Collaborations within CORE

Modality: COR tasks processing in one lab session jﬁ“:mwxwxﬁ“mm
Duration: 3h per session (10, t1...) in eye-tracking lab

Test setup: Eye-tracking (during COR task soliving), RTA (verbal data for selected
excerpts of COR task processing (10 min) directly after tasks)

General test purpose: Insights into fine-grained process data on websites (eye-
tracking) and corresponding think aloud data (verbal data)

Application scenarios: In lab studies: COR-task 1, RTA1, COR-task 2, RTA2
(each student received one GEN-COR and one DOM-COR task)

Not suitable for: Large scale studies;in OIS tasks raw data is hardly suitable for
analysis (requires highly complex data preparation)
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Note for practical use: Eye-tracking data reveals word by word resolution of
students reading processes, raw eye-tracking data only accessible via specific
tobii software (licence required), immense data amount; needs focus on specific
research questions

Previous Projects:
Critical Online Reasoning Assessment (CORA)

https://www.plato.uni-mainz.de/cora/

Practical educational processes in law and teacher training and medicine using
digital media (BRIDGE)

https://eng.bridge.uni-mainz.de/

Related work:

Kunz, A.-K., Zlatkin-Troitschanskaia, O., Schmidt, S. Nagel, M.-T., & Bruckner, S.
(2024). Investigation of students' use of online information in higher education using eye
tracking. Smart Learning Environments, 11(44). https://doi.org/10.1186/s40561-024-
00333-6

Klose, V., Kohmer, A., Demmer, ., Jochen, R. & Weber, M. (2024). Domain-Specific
Critical Online Reasoning of Medical Students in Final Year of Studies (2024). In O.
Zlatkin-Troitschanskaia, M.-T. Nagel, V. Klose & A. Mehler (Eds.), Students’, Graduates’
and Young Professionals’ Critical Use of Online Information (pp. 135-150). Springer
Cham. https://doi.org/10.1007/978-3-031-69510-0

Roeper, J., Reichert-Schlax, J., Zlatkin-Troitschanskaia, O., Klose, V., Weber, M. &
Nagel, M-T.(2022). Patterns of Domain-Specific Learning Among Medical Undergraduate
Students in Relation to Confidence in Their Physiology Knowledge: Insights From a Pre—
post Study. Frontiers in Psychology, 12, Article 562211.
https://doi.org/10.3389/fpsyg.2021.562211
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Nagel, M. T., Reichert-Schlax, J., Zlatkin-Troitschanskaia, O., Klose, V.,
Weber, M., & Roeper, J. (2021). The relationship between medical students’ media
use and learning progress. Studies in Higher Education, 46(10), 2063-2073.
https://doi.org/10.1080/03075079.2021.1953334

Schmidt, S., Zlatkin-Troitschanskaia, O., Roeper, J., Klose, V., Weber, M.,
Bultmann, A.-K., & Bruckner, S. (2020). Undergraduate Students’ Critical Online
Reasoning - Process Mining Analysis. Frontiers in Psychology, 11.
https://doi.org/10.3389/fpsyg.2020.576273

Contact / Location:

Frankfurt: Goethe University Frankfurt, Institute of Neurophysiology, house 89, 1.0G,
(lab: house 69), Theodor-Stern-Kai 7, D-60590 Frankfurt am Main

m.weber@med.uni-frankfurt.de

v.klose@em.uni-frankfurt.de

a.kohmer@med.uni-frankfurt.de

Website: https://www.neurophys-frankfurt.de/weber-lab/

Mainz: Johannes Gutenberg University Mainz, Lehrstuhl fur Wirtschaftspadagogik, Jakob-
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Integrating Students’ Process and Textual Data for Measuring the
Interdependency of GEN- and DOM-COR

Prior Research and Conceptual Background

Response process and text data together form

The state-of-the-art approach to assessing
learning outcomes: Assessment as a process of
reasoning from the necessarily limited evidence
of what students do to make claims about what
they know and can do in the real world.

Analyzing process and multimodal text data
generated by students during their leamning is

considered as uninterrupted behavior and thus a
more authentic alternative to the state-of-the-art.

multimodal data ensembles, that have the
potential to create a more complete picture of
COR processes and can be analysed by data
science methods.

With the increasing use of data science in
education, the question arises fo what extent
data-driven approaches can be compared to
state-of-the-art assessments and whether they
represent a new measurement instrument to

investigae cognitive and meta-cognitive facets of
COR. /

Objectives and Research Questions

O1: Provide an authentic digital assessment and learning environment in the AZURE cloud where students can
behave as they would on their Windows PCs.

02: Capture students' activities by integrating response process and text data in a research infrastructure
called Multimodal Learning Data Science System.

03: Analyze and explore multimodal data for all projects in the research unit.

RQ1: Is there a relation between the process data and textual data of students while performing COR tasks?
RQ2: How can the multimodal data be used to validate the research findings of the individual projects?
RQ3: Do text or process data reflect GEN- or DOM-COR related task-solving strategies?

Research Infrastructure including Data and Methods

-

2. MLDS-Sensar

-
-
Text & process data

L MLDS- AZURE Clowd
Learting Ermviranment

4. MLDS-Armotator
5. MLDS-Miner

= Text mining
6. MLDS-Evaluatar

Expected Outcomes and Impact within and besides the Research Unit CORE

RE1-8OY
Q21 - Text annotation
Evidence Centred Design (ECD) .
of A & B projocts = Process annatation

= Combinod text & pracess annatation

« Process mining

= Combined text & pracess mining

Microsoft AZURE
cloud simulating
a Windows PC

213
= et inng evaluation
= Process mining evaluation

= Combined text & pracess evaluation

J

(Froviding an authentic digital assessment and learning environment for tracking of multimodal data to investigate COR
+ Support for individual A-projects in delivering authentic COR scenarios

+ Development of a data infrastructure to annotate and analyze process and textual data of COR performance

+ ldentification of successful and unsuccessful task-solving strategies and changes therein beyond the scope of
\Jndividua\ projects in the research unit

Principal Investigators

Dr. Hendrik Drachsler, Prof. of Computer Science, Goethe University Frankfurt a. M. & Leibniz DIPF, Germany
Dr. Alexander Mehler, Prof. of Computer Science, Goethe University Frankfurt a. M., Germany
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MLDS-DB for CORE-relevant Linguistic and Process Data

Goal A database model and its implementation by a multimodal database
management system that allows storage, management and searching of
all CORE-relevant linguistic and process data

Approach The project collects diverse primary and secondary textual data, utilizing
the UIMA Database Interface for integration with various text annotation
tools. It combines document-oriented, graph, and relational databases to
manage different data types effectively. The TILLA infrastructure will be
customized for capturing multimodal process data in the AZURE cloud,
leveraging the OpenLAIR repository for selecting relevant process
indicators. This unified system will facilitate data aggregation, exchange,
and analysis across CORE projects.

Outcome A multimodal database management system for multimodal text and
process data.

Interleaving of Text and Process Data in the MLDS-DB
Goal Interleaving text and process data by means of a multimodal database.

Approach Multimodal texts are structured across various levels, leading to complex
graph structures when multiple levels interact. Student information
processing and cognitive processes evolve over time, with varying
attention to text segments that organize primary and secondary data. A
model for multimodal ensembles captures the relationships and temporal
ordering between textual and behavioral data. This model allows for the
temporal structuring of textual data based on cognitive processes while
linking behavioral data to relevant textual information. By contextualizing
both data types, this approach facilitates the integration of behavioral and
textual data, laying the groundwork for effective multimodal data mining.

Outcome A data model for multimodal data types and ensembles in the form of
contextualized data structures that can be queried using MLDS-DB.
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Critical Online Reasoning in Higher Education

CORE Project C08

MLDS-Sensor for Critical COR Task-solving Activities

Goal Definition of specific sensors by the CORE projects to measure key events
according to Evidence-Centered Design

Approach Building on insights from previous projects, a new Evidenced-Centered
Design process will be implemented to define sensors that capture critical
task-solving activities in assessments. This approach aims to significantly
enhance both the quantity and quality of sensors compared to earlier
initiatives. The planning phase will utilize established methods and
indicator repositories to ensure comprehensive data collection. The
sensors will track various user interactions, such as mouse and keyboard
activities, and will save visited websites and their content. Additionally, the
collected data will be integrated into a cloud-based system for efficient
management and analysis.

Outcome Each A-project has specified key events for their COR tasks, and those are
integrated in the AZURE cloud and the MLDS-DB

Process Data Annotation

Goal Further developing and adapting existing annotation frameworks for CORE-
relevant process and Web-based data

Approach A review of existing annotation tools for process data will assess their
suitability for the CORE projects, focusing on tools like DISCO, ChronoViz,
RepoVizz, and the Visual Inspection Tool (VIT). The VIT is particularly
beneficial for annotating multimodal data and supports various learning
tasks through a customizable sensor set, aligning with the
multidisciplinary nature of CORE. It enables researchers to triangulate
multimodal data from different sources, segment data into time intervals
with annotations, and download annotated datasets for analysis.
Adjustments will be made to the VIT as needed to meet the specific
requirements of the CORE projects.

Outcome An annotation tool for the process data of the CORE projects.
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Linguistic Annotator

Goal Further developing, adapting or making reusable of existing annotation
frameworks for COR-relevant textual and web-based data.

Approach A review of existing annotation frameworks will assess their suitability for
the annotation needs of various projects. This includes tools for classifying
topic-related content at different levels, such as single words, text
segments, and entire texts. The focus will be on annotating entity
structures, syntactic and propositional structures, as well as temporal,
spatial, rhetorical, and argument structures. Additionally, tools will be
developed for annotating online information sources, eliminating
boilerplate content, and ranking the trustworthiness of web pages. This
comprehensive approach will enhance the accessibility of linguistic
content for detailed annotation, facilitating inter- and intratextual analysis
across projects.

Outcome A toolbox of text annotation tools

Annotation Framework for Integrating Text & Process Data

Goal A generalized method to annotate combined multimodal text and process
data generated by the FOR.

Approach The development of a generalized graph-theoretic representation format
aims to facilitate the integrated management of text and process data
within the CORE projects. Instead of creating multiple specialized data
structures, this approach will utilize a generalized graph class to
accommodate the diverse requirements of handling multimodal data. By
incorporating multilayer and multiplex networks, the goal is to enable the
annotation, classification, and linking of multimodal text and process
data, thereby expanding the modeling base for the projects. These
annotations will also contribute to the multimodal mining tools, enhancing
data analysis capabilities.

Outcome An annotation tool for the integrated annotation of multimodal data.
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A Framework for Graph Class-oriented Annotation

Goal Closing the gap between existing annotation tools and the requirements of
the CORE projects that go beyond what can be achieved by adapting these
tools

Approach The development of annotation software will focus on addressing various

linguistic structures, including metaphorical and narrative text forms. To
streamline this process and reduce development efforts, a generic module
will be added to existing annotation tools, allowing for the mapping of
generalized graph classes instead of specific structures. This approach
involves identifying relevant graph classes and ensuring that the annotation
model accommodates them through scripts that translate abstract graph
models into user-friendly formats. Users will interact with a tailored
interface that simplifies the annotation of different graph types, enhancing
the tool's usability while maintaining consistent application logic.

Outcome A toolbox of annotation tools for graph classes generically developed to
meet the requirements of the CORE projects.

Active Learning
Goal Accelerating and extending the semi-automatic annotation of COR data.

Approach Active Learning (AL) is a supervised learning method that enhances
classifier accuracy by incorporating expert judgments while minimizing
their annotation effort. It allows machine learning (ML) to focus on data
points that are challenging to assess by querying human experts for their
outputs. This approach aims to improve performance, particularly in
complex tasks related to multimodal data. By utilizing AL, the annotation
process can be expedited, and ML tools for text and process mining can be
refined. Additionally, error analysis and expert feedback will be integrated
to address areas where AL does not yield improvements, ensuring
continuous evaluation and enhancement of project outcomes.

Outcome An active learning system for improving the processing of COR data
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Text Mining

Goal

Approach

Outcome

Implementing, testing, and applying a generic framework for the
exploratory study of textual data in the FOR using ML methods.

The development and implementation of machine learning (ML) methods
will focus on the exploratory analysis of linguistic and symbolic data within
the FOR projects. This includes training neural networks for tasks such as
recognizing, classifying, and mining novel data types. Key research
objectives involve handling diverse linguistic resolutions, scaling methods
for heterogeneous and small datasets, and addressing multiple target
variables. The approach will explore automatic enrichment of data forin-
depth experimentation and validation, fine-tuning transformer models for
shallow semantic analysis, and employing multimodal computing
methods. Additionally, the framework will investigate biases in NLP models
and analyze various text structures, enhancing ML results through genre
and domain classifications.

A process mining tool adapted and developed in the FOR.

MLDS-Disseminator

Goal

Approach

LUDWIG-
MAXIMILIANS-
UNIVERSITAT
MUNCHEN

Publication of research outcomes and data according to the FAIR
Principles.

C08's dissemination strategy consists of four steps. First, it will train the
CORE projects to utilize the MLDS-DB and associated tools, fostering
cross-project studies and collaborations. Second, it aims to publish
scientific findings at various conferences and in high-impact open access
journals. Third, the developed source code will be released under an open-
source license in a public GitLab repository, allowing external use of C08's
infrastructure. Finally, CO8 will publish its collected data in accordance
with FAIR principles through the DIPF Research Data Center, ensuring that
anonymized data is accessible for research purposes.
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Outcome Training of CORE projects in using MLDS, open-access publication, code
sharing via GitHub, and publication of research data in accordance with
the FAIR principles.

Combined Text and Process Mining

Goal Implementing, testing, and applying a generic framework for the combined
study of multimodal textual and response process data in the FOR.

Approach The integration of text and process mining aims to achieve three research
goals: enhancing text mining with process data, improving process mining
through text data, and modeling multimodal and crossmodal ensembles.
This approach explores novel data types that arise from combining textual
and process data, potentially explaining variations in target variables. For
instance, it investigates how specific linguistic features and medial
configurations influence cognitive processes, leading to identifiable text
patterns associated with cognitive strategies and student performance.
The focus on integrated mining facilitates the development of methods for
recognizing dependencies between different modalities, ultimately
clarifying the relationship between linguistic and behavioral information in
cognitive processes.

Outcome A combined text and process mining tool for the detection of cross- and
multimodal ensembles and for the study of their influence on GEN- and
DOM-COR.
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MLDS-Evaluator in Cooperation with CORE projects

Goal Interactive evaluation of methods and hypotheses testing in close
cooperation with CORE projects.

Approach C08 enhances data processing capabilities beyond what individual CORE
projects can achieve, enabling validation of their study results that would
otherwise be inaccessible. Its infrastructure allows for testing relation-
ships between features across different modalities, addressing limitations
faced by individual projects. This collaboration can spark new hypotheses
and foster partnerships that enhance research outcomes. Acting as a
central data hub, C08 gains access to all COR data, facilitating method
development based on its multimodal database. By evaluating its
instruments in cooperation with CORE projects, C08 aims to bridge the
gap between educational sciences and data science, advancing
multimodal machine learning and contributing to digital humanities
tailored for educational research.

Outcome Cooperative evaluation; hypothesis development and testing.

Related Work:

Abrami, G., M. Stoeckel, M., & Mehler, A. (2020). TextAnnotator: A UIMA based tool
for the simultaneous and collaborative annotation of texts. Proceedings of LREC 2020,
Marseille, France, 891-900. https://aclanthology.org/2020.lrec-1.112

Ahmad, A., Schneider, J., Griffiths, D., Biedermann, D., Schiffner, D., Greller, W., &
Drachsler, H. (2022). Connecting the dots — a literature review on learning analytics
indicators from a learning design perspective. Journal of Computer Assisted Learning.
https://doi.org/10.1111/jcal.12716

Ciordas-Hertel, G. P., Rodling, S., Schneider, J., Di Mitri, D., Weidlich, J., &
Drachsler, H. (2021). Mobile sensing with smart wearables of the physical context of
distance learning students to consider its effects on learning. Sensors 2021, 21, 6649.
https://doi.org/10.3390/s21196649

. GOETHE AR . DIPF
Eﬁ?{%gif:j JG‘U UNIVERSITAT Bildungsforschung 34

und Bildungsinformation

FRANKFURT AM MAIN


https://aclanthology.org/2020.lrec-1.112
https://doi.org/10.1111/jcal.12716

DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project C08

Ciordas-Hertel, G. P, Schneider, J., Ternier, S., & Drachsler, H. (2020a). Adopting
trust in learning analytics infrastructure: A structured literature review. Journal of
Universal Computer Science, 25(13), 1668-1686. https://doi.org/10.3217/jucs-025-13-
1668

Ciordas-Hertel, G. P., Schneider, J., & Drachsler, H. (2020b). Which strategies are
used in the design of technical LA infrastructure?: A qualitative interview study. IEEE
Global Engineering Education Conference (EDUCON), Porto, Portugal, 2020, 96-105.
https://doi.org/10.1109/EDUCON45650.2020.9125363

Di Mitri, D., Schneider, J., & Drachsler, H. (2021). Keep me in the loop: Real-time
Feedback with multimodal data. International Journal of Artificial Intelligence in
Education. https://doi.org/10.1007/s40593-021-00281-z

Drachsler H., & Goldhammer F. (2020). Learning analytics and eAssessment—
towards computational psychometrics by combining psychometrics with learning
analytics. In D. Burgos (Ed.), Radical solutions and learning analytics (pp. 67-80).
Springer. https://www.doi.org/10.1007/978-981-15-4526-9_5

Henlein, A., & Mehler, A. (2020). On the influence of coreference resolution on word
embeddings in lexical-semantic evaluation tasks. Proceedings of the 12th Language
Resources and Evaluation Conference 2020, Marseille, France, 27-33.
https://aclanthology.org/2020.lrec-1.4

Hildebrand, J., Hemati, W., & Mehler, A. (2020). Recognizing sentence-level logical
document structures with the help of context-free grammars. Proceedings of the 12th
Language Resources and Evaluation Conference, 5282-5290.
https://aclanthology.org/2020.lrec-1.650

Jivet, |., Scheffel, M., Schmitz, M., Robbers, S., Specht, M., & Drachsler, H. (2020).
From students with love: An empirical study on learner goals, self-regulated learning and
sensemaking of learning analytics in higher education. Journal of Internet and Higher
Education, 47. https://doi.org/10.1016/j.iheduc.2020.100758

Konca, M., Mehler, A., Baumartz, D., & Hemati, W. (2021). From distinguishability to
informativity. Language and Text: Data, Models, Information and Applications, 356, John
Benjamins. 145-162. https://doi.org/10.1075/cilt.356.10kon

GOETHE & . DIPF 35
UNIVERSITAT Bildungsforschung

und Bildungsinformation

LUDWIG- G U
MAXIMILIANS-
U"ﬂlVERSH'AT

MONCHEN FRANKFURT AM MAIN



https://www.doi.org/10.1007/978-981-15-4526-9_5
https://aclanthology.org/2020.lrec-1.4
https://aclanthology.org/2020.lrec-1.650
https://doi.org/10.1016/j.iheduc.2020.100758
https://doi.org/10.1075/cilt.356.10kon

DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

CORE Project C08

Lacking, A., Stoeckel, M., Abrami, G., & Mehler, A. (2022). | still have time(s):
Extending HeidelTime for German texts. In Proc. of the Thirteenth International Conference
on Language Resources and Evaluation (LREC 2022).

Mehler, A., Hemati, W., Welke, P., Konca, M., & Uslu, T. (2020). Multiple texts as a
limiting factor in online learning: Quantifying dissimilarities of knowledge networks across
languages. In: Frontiers in Education. https://doi.org/10.3389/feduc.2020.562670, pp.1-31.

Schmitz, M., Scheffel, M., Bemelmans, R., & Drachsler, H. (2020). Fellowship of the
learning activity — learning analytics 4 learning design.
https://doi.org/10.25385/zuyd.9884279

Ternier, S., Scheffel, M., & Drachsler, H. (2018). Towards a cloud-based big data
infrastructure for higher education institutions: Emerging technologies for teaching and
learning. In A. Essa et al. (Eds.), Frontiers of Cyberlearning: Emerging technologies for
teaching and learning (LNET). Singapore: Springer. https://doi.org/10.1007/978-981-13-
0650-1_10

Zlatkin-Troitschanskaia, O., Bruckner, S., Fischer, J. Moleroy, D., & Schmidt, S.
(2021a). Performance Assessment and Digital Training Framework for Young Professionals ~
Generic and Domain-Specific Online Reasoning in Law, Medicine and Teacher Practice.
Journal of Supranational Policies of Education, 13, 9-36.
https://doi.org/10.15366/jospoe2021.13.001

Contact/Location:

Prof. Dr. Hendrik Drachsler Prof. Dr. Alexander Mehler

DIPF | Leibniz Institute for Research and Text Technology Lab — Goethe University
Information in Education Frankfurt FB 12 Computer Science and Mathematics
Rostocker StraBe 6 Robert-Mayer-Stra8e 10

60323 Frankfurt am Main, Germany 60325 Frankfurt am Main, Germany

Mail: h.drachlser@dipf.de Mail: mehler@em.uni-frankfurt.de

S JG‘U GOETHE . DIPF -
I—Mu :T‘Jlrﬁ:::-“ UNIVERSITAT Bildungsforschung

FRANKFURT AM MAIN

und Bildungsinformation


https://doi.org/10.25385/zuyd.9884279
https://doi.org/10.1007/978-981-13-0650-1_10
https://doi.org/10.1007/978-981-13-0650-1_10
https://doi.org/10.15366/jospoe2021.13.001
mailto:h.drachlser@dipf.de
mailto:mehler@em.uni-frankfurt.de

DFG Research Unit ‘CORFE’
Critical Online Reasoning in Higher Education

Annual Newsletter on the DFG Research Unit “Critical Online Reasoning
in Higher Education”

The CORE Annual Newsletters announces information from the DFG funded Research
Unit “Critical Online Reasoning in Higher Education” (CORE), including project
background information, technical reports, and preliminary results that are intended
for rapid dissemination and scientific exchange within CORE as well as with the broad
research community. Publication as a CORE Newsletter does not preclude
publication elsewhere. Responsibility for the content lies with the authors. The
content does not necessarily reflect the views of the series editors.

Series Editors

Prof. Dr. Olga Zlatkin-Troitschanskaia Prof. Dr. Johannes Hartig

Johannes Gutenberg University Mainz DIPF | Leibniz Institute for Research and
Faculty of Law, Management & Economics Information in Education Frankfurt

Chair of Business and Economics Department Teacher and Teaching Quality
Education Head of Unit - Educational Measurement
Jakob-Welder-Weg 9 Rostocker StraBe 6

D-55099 Mainz 60323 Frankfurt am Main

Contact core@uni-mainz.de

The Research Unit FOR 5404 is funded by the Deutsche Forschungsgemeinschaft
(DFG, German Research Foundation) under the project number 462702138.

© Copyright All rights reserved. All CORE Newsletters, including figures and tables,
are protected by German copyright law. No part of this publication may be reproduced
in any form or by any means, electronic, mechanical, or other, including in particular

photocopying, translating, microfilming, and storage on electronic data carriers
without permission of the series editors.

MAXIMILIANS-

UNIVERSITAT UNIVERSITAT

GOETHE 53 . DIPF 37

MUNCHEN Bildungsforschung

und Bildungsinformation

FRANKFURT AM MAIN


mailto:core@uni-mainz.de

	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Folie 26
	Folie 27
	Folie 28
	Folie 29
	Folie 30
	Folie 31
	Folie 32
	Folie 33
	Folie 34
	Folie 35
	Folie 36
	Folie 37

