Die fachspezifische Forderung digitaler
Informationskompetenzen im Geographieunterricht

Grundlagen, Strategien und didaktische Unterstiitzung fiir
Internetrecherchen zu geographischen Fragestellungen und darauf
basierenden Argumentationen

IRKRAXR
IRRIARAXKS
RS
ERRXKS
SO

Inaugural-Dissertation zur Erlangung des Doktorgrades der
Mathematisch-Naturwissenschaftlichen Fakultiat der Universitat zu Koéln
vorgelegt von

Eva Engelen aus Andernach

Koln 2022



Berichterstattung/Gutachten: Frau Prof. Dr. Alexandra Budke

Frau Prof. Dr. Miriam Kuckuck

Vorsitzender der Priifungskommission: Herr Prof. Dr. Jorg Grof3schedl

Tag der miindlichen Priifung: 27. September 2022

Kumulative Dissertation - Vorlage und Gliederung geméaf3 § 7 der Promotionsordnung der
Mathematisch-Naturwissenschaftlichen Fakultédt der Universitdt zu Kéln vom 12. Marz 2020.



Vorwort und Danksagung

Diese kumulative Dissertation entstand wadhrend meiner Tatigkeit als wissenschaftliche
Mitarbeiterin am Institut fiir Geographiedidaktik der Universitit zu Koéln. An dieser Stelle
mochte ich einer Reihe von Personen danken, die mich wiahrend dem Verfassen meiner
Dissertation auf vielfaltige Art und Weise unterstiitzt und begleitet haben. Mein grofiter,
aufderordentlicher Dank gilt meiner Betreuerin, Prof. Dr. Alexandra Budke. Liebe Alexandra,
ich danke Dir von ganzem Herzen fiir Deine umfassende Unterstiitzung und Férderung. Du hast
eine gelungene Balance zwischen akademischer Freiheit und effektiver Anleitung geschaffen
und mich stets wertschatzend, kritisch und konstruktiv unterstiitzt. Ich habe mich im

Entstehungsprozess dieser Arbeit immer gut begleitet gefiihlt.

Fiir die Ubernahme des Zweitgutachtens méchte ich mich gang herzlich bei Prof. Dr. Miriam
Kuckuck bedanken. Ebenso mochte ich Prof. Dr. Jorg Grofdschedl danken, der den Vorsitz
meiner Disputation ibernimmt sowie Dr. Verena Forster-Indenhuck, die als Schriftfiihrerin die
Priifungskommission komplementiert. Zudem danke ich meinem Freund und Kollegen Dr. Veit
Maier, der mich im Jahr 2017 fiir die Tatigkeit als wissenschaftliche Mitarbeiterin motivierte.
Dartiber hinaus mochte ich allen weiteren Kolleg*innen, ehemaligen Kolleg*innen und
Wegbegleiter*innen am Institut flir Geographiedidaktik fiir eine fruchtbare Zusammenarbeit
und eine freundschaftliche Atmosphéare danken: Prof. Dr. Frank Schébitz, Dr. Glinther Weiss,
Sonja Przyklenk, Iris Breuer (1), Dr. Kristina Rubarth, Dr. Ronja Ege, Dr. Sebastian Wolff-Seidel],
Marine Simon, Dina Vasiljuk, Joelle Lux, Frederik von Reumont, Astrid Liitje, Dr. Maxim
Krohmer, Dr. Johannes Heuzeroth, Dr. Michael Morawski, Dr. Wibke Erdmann, Dr. Karsten
Schittek, Kimberley Hindmarsh, Klaas Enke, Saskia Steingriibl, Bjorn Soberg, Robin Schénstein,
Frangois Besanc¢on, Andreas Gieselmann, Dr. Tam Nguyen, Nikolaus Repplinger und Sarah

Schwerdtfeger.

Mein besonderer Dank gilt meinen Ehemann, Dr. Christian Engelen, der mich stets in meinem
Promotionsvorhaben unterstiitzt hat. ]hm danke ich fiir seine Zuversicht, seine statistischen
Kenntnisse und schliefllich die geteilte Freude iiber die Fertigstellung dieser Arbeit. Unseren
Kindern Ferdinand (*2016), Anna (*2019) und Karl (*2021) danke ich fiir die tagtdgliche

Abwechslung und méchte ihnen diese Arbeit widmen.

Eva Engelen

Ko6ln, im Juni 2022



Inhaltsverzeichnis

Lo EINIEIEUNG ittt es et sssess s bbb s ssERRaRR e sER SRR e 1
2. TheoretiSCher UDEIDICK .. ssssssssssssssssssssssssssssssssssssssssssssns 4
2.1. Informationen und DigitaliSIErUNG.....ccocorinerienreeriereereeseineci e snaseenas 5
211, InformationSKOMPETENTZ.. ...ttt isessessse s bess bbb s ss bbb 6
2.1.2.  Informationskompetenzen von Jugendlichen..........nennseneensseneeneneesseenes 11
2.1.3.  Forderung von Informationskompetenzen in Bildungseinrichtungen.................. 12

2.2.  Geographie(-didaktik) und DigitaliSIerung.......uss 14
2.2.1.  Internetrecherchen zu geographischen Fragestellungen ... 16
2.2.2.  Geographische Argumentationen auf Basis von Internetrecherchen................... 18
2.2.3.  Geographiespezifische digitale Informationskompetenz.......c.comemernmeersniesseeens 21

3. Uberblick iiber die drei TeIlStUIEN .mmmmrrreresesesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 25
3.1. Teilstudie 1: Strategien von Schiiler*innen bei Internetrecherchen zu komplexen
geographischen KONFIKEEN ...t sesssssessesssesessss s sssesssesssesssssens 26

3.2. Teilstudie 2: Die Entwicklung von Schiiler*innenargumentationen zu komplexen
geografischen Konflikten mit Hilfe von Internetrecherchen .......nenneennecseceneeens 28

3.3. Teilstudie 3: Die Forderung von geographischer Internetrecherche und
nachfolgender Argumentation mit Hilfe einer Open Educational Resource................... 29

4. Eigene Beteiligung an den kumulierten Veroffentlichungen ......eneenneenecneeenneeseenneenne. 30
5. Die drei kumulierten VeroffentliChUnGen ... ssesssessseesseeseesnns 31

5.1. Students’ approaches when researching complex geographical conflicts using

L8 TSI T =) 0L OO 31

5.2.  Secondary school students’ development of arguments for complex geographical
CONTlictSs USING the INEEITNET ... ssnnaas 53

5.3. Promoting geographic internet searches and subsequent argumentation using an
Open EdUcational RESOUICE .......c.oeeerreereeeeseeseesssesssessesssessssssssssssssssessssssesssesssessssssssesssessans 75

6. Zusammenfassende Ergebnisse der drei TeilStUdien .......coeneeneeenneenseeseesnsesnnesseesseesseeeseeenns 91
7. Zusammenfassende Diskussion der StudienergebnisSse ........oreeomeeneemseenseeneensesseeseeseesseessenns 96
7.1. Implikationen fiir die Lehre an Schulen und Universitaten.........enneneesseenees 103
7.2. Implikationen fiir die geographiedidaktische Forschung.........ecinennees 105
8. Literatur zu den Kapiteln 1-3, 6, 7. nenisnsessessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 108
9. ZUSAMMENTASSUINE ...currereeuseereesrerssessesssesseessessesssesssessasssessasssessssssesssessesasesssbssessasssesesssssssssasssesssssessssssasasessees 116
TR o1 =T PP 117
11.  Erklarung gemafl § 7 ADSAtZ 8 ... 118

12. 2] 0 Y=Y 0 15] = L0 T 119



Abbildungsverzeichnis der Kapitel 1-3, 6, 7

Abbildung 1 ZielsetZung dieSer ATDEIt. ...t ss st sees 2
Abbildung 2 Ablauf der Erhebungen dieser kumulativen DiSSErtation .........eenseneennens 3
Abbildung 3 Information problem solving using the internet model (IPS-I-model) (Brand-
Gruwel et al,, 2009, S. 1209) ...cuuieueerreerseessseesssesssessssssssessssesssssssssssssssessssessssesssssssssssssssssssessssessssesssssssssssssasees 8
Abbildung 4 Handlungsmodell Informationskompetenz von Schiilern (HIKS) (Balceris, 2012, S.
5 3 ST 9
Abbildung 5 Spiralférmige Recherchetatigkeit nach Bernsen & Pallaske (2014) ......ccccveeereereenn. 10
Abbildung 6 Modell des Informationsprozesses bei Internetrecherchen zu geographischen
Fragestellungen und darauf basierenden Argumentationen (eigene Darstellung) ........cccoccreeene. 24
Abbildung 7 Definition von geographischer digitaler Informationskompetenz (eigene
37T Do) U o) 4 ) PP 24
Abbildung 8 Forschungsziele und Erhebungsmethoden der drei Teilstudien.......c.coconeeereennenn. 26

Abbildung 9 Aufgabenstellung, mit der die Teilnehmer*innen in allen drei Teilstudien
ZEATDEITET NAD M. ettt bR R e 27

Abbildung 10 Ubersicht zu Kompetenzen von Lernenden bei Internetrecherchen und darauf
basierenden Argumentationen sowie Kompetenzverbesserung durch den Einsatz einer Open
Educational Ressource (eigene Darstellung) ....c.oeeeeeseesneesnmeseeeesssesssesssessseessessesssesssessssesseees 91

Abbildung 11 Vereinfachte Darstellung der Wechselbeziehung zwischen der Anzahl der
gefundenen Informationen wahrend der Internetrecherche und dem Erfolg in der
Argumentation in Teilstudien 1 und 2 (eigene Darstellung)......ooeeeereernmeenmeeseesseesseesssesseesnens 99

Tabellenverzeichnis

Tabelle 1 Vergleich englischsprachiger Informationskompetenzmodelle (Gapski & Tekster,
2009, S. 17) ceeueeeureeerseessseesssessssesssseessssessssessssessssesssses st s SRR RS E R R e 7


file:///C:/Users/Eva%20Engelen/Documents/Promotion/Dissertation/20220622_Dissertation_Engelen.docx%23_Toc106871327
file:///C:/Users/Eva%20Engelen/Documents/Promotion/Dissertation/20220622_Dissertation_Engelen.docx%23_Toc106871329
file:///C:/Users/Eva%20Engelen/Documents/Promotion/Dissertation/20220622_Dissertation_Engelen.docx%23_Toc106871329
file:///C:/Users/Eva%20Engelen/Documents/Promotion/Dissertation/20220622_Dissertation_Engelen.docx%23_Toc106871333
file:///C:/Users/Eva%20Engelen/Documents/Promotion/Dissertation/20220622_Dissertation_Engelen.docx%23_Toc106871333
file:///C:/Users/Eva%20Engelen/Documents/Promotion/Dissertation/20220622_Dissertation_Engelen.docx%23_Toc106871335
file:///C:/Users/Eva%20Engelen/Documents/Promotion/Dissertation/20220622_Dissertation_Engelen.docx%23_Toc106871335

1. Einleitung

Internetrecherchen finden im Geographieunterricht regelmafdig Anwendung, um geographische
Fragestellungen zu erschliefden sowie miindliche oder schriftliche Ausarbeitungen auf Basis der
gefundenen Informationen zu erarbeiten. Das Internet bietet sich als Informationsquelle fiir diese
Zwecke besonders an, da authentische, aktuelle, multiperspektivische und raumbezogene
Informationen zu einer Vielzahl an geographischen Fragestellungen weltweit im Internet
verfiigbar sind. Traditionelle Schulmedien konnen diese Informationsbreite bereits aufgrund der
begrenzten Quantitdt an Informationen nicht leisten. Eine geographische Fragestellung mittels
einer Internetrecherche zu erschliefien, erfordert von den Lernenden allerdings die Fahigkeiten,
die bendtigen Informationen zu finden sowie diese zu bewerten, zu organisieren und weiter zu
verarbeiten. Da es sich bei geographischen Fragestellungen oftmals um strittige, gesellschaftliche
Konflikte handelt, stellen schliissige Arbeitsprodukte Argumentationen dar. In diesen wird der
geographische Konflikt diskutiert und die eigene Meinung argumentativ begriindet. Um eine
stichhaltige Argumentation entwickeln zu konnen, miissen die Lernenden vorab differenziert mit
den digitalen Informationen umgehen, indem sie die faktische Korrektheit der Informationen
priifen, die Perspektivitat hinterfragen und die mediale Darstellung kritisch reflektieren. Indes ist
jedoch bekannt, dass viele Jugendliche, wenn auch gerne als ,digital natives“ bezeichnet,
Schwierigkeiten bei der selbststindigen Bewertung von Informationen aus dem Internet haben

(u. a. Breakstone, Joel et al., 2019; Stanford History Education Group, 2016).

Bei der Vermittlung von Kompetenzen im Umgang mit digitalen Informationen kénnen Schulen
und Universititen auf zwei unterschiedlichen Ebenen agieren: Zum einen kann auf der
tiberfachlichen, interdisziplindren Ebene den Lernenden ein elementares Grundwissen im
Umgang mit digitalen Informationen und Internetrecherchen vermittelt werden, wie Kenntnisse
tiber die Funktionsweise von Suchmaschinen oder Kompetenzen in der Bewertung und kritischen
Priifung digitaler Informationen. Dies kann beispielsweise durch (Universitdts-)Bibliotheken
erfolgen oder in Form von schulischen Projekten. Zum anderen kann auf der fachlichen Ebene in
den unterschiedlichen Disziplinen und Fachern an Schulen und Universitaten eine Férderung von
Informationskompetenzen im fachspezifischen Kontext erfolgen (Griesbaum et al,, 2021, S. 40;
Hapke, 2007, S. 141-143; Weisel, 2017, S. 232). So steht jede Fachrichtung und jedes
Unterrichtsfach vor disziplinspezifischen Anforderungen an die digitale Informationsrecherche
und -verarbeitung und kann auf unterschiedliche Weise zur Forderung der
Informationskompetenzen von Lernenden beitragen. Jedoch besteht hinsichtlich der Integration
dieser Kompetenzen in die Lehrpldne der unterschiedlichen Facher noch Handlungsbedarf

(Eickelmann, 2016, S. 158).

In der Geographiedidaktik gibt es bereits einen breit aufgestellten Diskurs im

Forschungszusammenhang von digitalen (Geo-)Informationen und geographischer Lehre, bei



dem der miindige Umgang mit Geoinformationen und Geomedien vielmals thematisiert wird (u. a.
Jekel et al,, 2010; Kanwischer & Schlottmann, 2017; Schulze et al., 2020). Auch wenn sich das
Internet zum Bezug von Geoinformationen anbietet, da dort ,rdumlichen Phdnomene und deren
zeitliche Veranderung” (Klein, 2007, S. 9) erforscht werden kénnen, haben die fachspezifischen
Anforderungen an Internetrecherchen zu geographischen Fragestellungen und die Nutzung der
gefundenen Informationen in Form von Argumentationen in der aktuellen
geographiedidaktischen Forschung noch keine Beachtung gefunden. Folglich gibt es auch keine
empirisch erhobenen Kenntnisse iiber die diesbeziiglich vorhandenen Kompetenzen der
Lernenden. Aufbauend auf wissenschaftlichen Erkenntnissen werden fachdidaktische Konzepte
und Unterstiitzungsformate benotigt, die Lernende bei der Suche, Evaluation, Strukturierung und
Weiterverarbeitung digitaler Informationen zu geographischen Fragestellungen anleiten und
prozessbegleitend unterstiitzen. Der diesbeziiglich bestehende Forschungsbedarf stellt die
Grundlage fiir die Entwicklung dieser kumulativen Dissertation dar. Daraus ergibt sich die

Zielsetzung dieser Arbeit:

Die Zielsetzung dieser Arbeit liegt im Erkenntnisgewinn iiber bestehende Kompetenzen von
Lernenden bei Internetrecherchen zu geographischen Fragestellungen und ihrer Fahigkeit zur
argumentativen Beantwortung der Fragestellung auf Basis der gefundenen Informationen.
Aufbauend auf den gewonnenen Erkenntnissen soll ein didaktisches Unterstiitzungsinstrument
zum Ausgleich bestehender Schwierigkeiten und zur Forderung hilfreicher Strategien

entwickelt und hinsichtlich seiner Effektivitat gepriift werden.

Abbildung 1 Zielsetzung dieser Arbeit

Diese kumulative Dissertation soll somit einen Beitrag zur Forschung im Bereich der
Erkenntnisgewinnung und Foérderung fachspezifischer, digitaler Informationskompetenzen von
Schiiler*innen und Student*innen im Fach Geographie leisten. Um diesem Desiderat
nachzukommen, werden in drei Teilstudien die bestehenden Kompetenzen der Lernenden zur
Durchfithrung qualititsvoller Internetrecherchen und Argumentationen zu geographischen
Fragestellungen untersucht sowie ein entsprechendes Unterstiitzungsinstrument hinsichtlich

seiner Effektivitat bewertet (s. Abb. 2).



Ausgangslage Entwicklungsphase Evaluation und
Kompetenzuntersuchung

2018 2019 2020 2021

TEILSTUDIE 1

- Grundlagenforschung zu Kompetenzen Entwicklung eines

| von Oberstufenschiler*innen bei digitalen D

i Internetrecherchen zu geographischen Unterstitzungs- ‘ TEILSTUDIE 3

| Fragestellungen instruments Zur i Untersuchung der Effektivitatdes

B e ‘ Forderung von digitalen

| Internetrecherchen und Unterstiitzungsinstruments;

Argumentationen zu durchgefiihrtvon

TEILSTUDIE 2 ) geographischen ‘ Oberstufenschiiler*innen und

| Grundlagenforschung zu Kompetenzen Fragestellungen Geographiestudent*innen

i von Oberstufenschiiler*innen bei der
Weiterverarbeitung der digital

' bezogenen Informationen in Form von |

; Argumentationen

Abbildung 2 Ablauf der Erhebungen dieser kumulativen Dissertation

In Teilstudie 1 wird untersucht, wie Oberstufenschiiler*innen bei der Internetrecherche zu einer
geographischen Fragestellung vorgehen, welche Schwierigkeiten sie dabei aufweisen und
welche Strategien sie anwenden. Nachfolgend wird in Teilstudie 2 analysiert, inwiefern die
Schiiler*innen in der Lage sind, die gefundenen Informationen weiterzuverarbeiten und die
Fragestellung auf Grundlage der recherchierten Informationen argumentativ zu beantworten.
Basierend auf den dadurch gewonnenen Erkenntnissen wird ein didaktisches
Unterstiitzungsinstrument in Form einer digitalen Lerneinheit entwickelt. In Teilstudie 3 wird
diese digitale Lerneinheit von Oberstufenschiiler*innen und Geographiestudent*innen
durchgefiihrt und mit Hilfe von Fragebogen hinsichtlich Layout und Bedienbarkeit, Inhalt und
Struktur sowie des (wahrgenommenen) Lerneffekts evaluiert. Uberdies werden die
Kompetenzen der Teilnehmer*innen bei ihren geographischen Internetrecherchen und darauf
basierenden Argumentationen untersucht. Dafiir werden die im Rahmen der digitalen
Lerneinheit erstellten Arbeitsergebnisse der Teilnehmer*innen, bestehend aus einer
Internetrecherche zu einem geographischen Konflikt und einer nachfolgenden Argumentation,
ausgewertet und die Ergebnisse mit den Erkenntnissen der vorherigen Teilstudien verglichen.

Die drei Teilstudien werden in dieser Arbeit in einen theoretischen Rahmen sowie eine
Diskussion und Implikation fiir Forschung und Lehre eingebettet. Die Arbeit ist wie folgt
aufgebaut. Im folgenden Kapitel (Kapitel 2) wird ein theoretischer Uberblick gegeben, in dem
die Ausgangslage fiir die Forschungsvorhaben der vorliegenden Arbeit vorgestellt werden und
somit einen Bezugsrahmen bilden, um sich dem Ziel der Arbeit graduell zu ndhern. Dafiir wird

zunachst auf den verdnderten Zugang zu Informationen, auf theoretische und empirische



Aspekte von Informationskompetenz sowie auf die Férderung diesbeziiglicher Kompetenzen in
Bildungseinrichtungen eingegangen. Anschliefiend wird eine Verkniipfung dieser Themenfelder
und der geographiedidaktischen Forschung und Lehre sowie der geographischen
Argumentation hergestellt, wobei der bestehende Forschungsstand herausgestellt und die
Bedeutung des Themas dieser Arbeit verdeutlicht wird. Anschliefiend stellen die drei
Teilstudien, in denen der Zielsetzung dieser Arbeit empirisch nachgegangen wird, das Kernstiick
dieser kumulativen Dissertation dar. Zunachst werden die Inhalte und Methodik der drei
Teilstudien erldutert (Kapitel 3), der eigene Beitrag an den kumulierten Artikeln wird
herausgestellt (Kapitel 4), bevor die Artikel in ihrer Gadnze eingefiigt sind (Kapitel 5). Schlief3lich
werden die aus den Artikeln hervorgehenden Erkenntnisse zusammengefasst (Kapitel 6),
diskutiert und daraus resultierenden Implikationen fiir die geographiedidaktische Forschung

und Lehre erldutert (Kapitel 7).

2. Theoretischer Uberblick

In diesem Kapitel wird zunachst auf den verdnderten Zugang zu Informationen im Zuge der
Digitalisierung eingegangen und die damit einhergehenden Neuerungen und
Herausforderungen fiir Schule und Unterricht werden erldutert. Es zeigt sich, dass Lernende
neue Fahigkeiten bendtigen, um mit den digitalen Informationen kompetent umzugehen. In
diesem Zusammenhang wird der Begriff der Informationskompetenz definiert. Es wird
dargestellt, wie (digitale) Informationskompetenz in Bildungseinrichtungen geférdert werden
kann und dass es auf fachlicher Ebene an Konzepten zur Vermittlung von
Informationskompetenzen fehlt. Daran ankniipfend wird der geographiedidaktische
Forschungsstand im Zusammenhang von Digitalisierung, (Geo-)Informationen und
Internetrecherchen sowie geographischer Argumentation dargestellt. Die bestehende
Forschungsliicke hinsichtlich Internetrecherchen zu geographischen Fragestellungen sowie
darauf basierenden Argumentationen wird verdeutlicht. Dafiir werden die besonderen
Herausforderungen und Chancen geographischer Internetrecherchen sowie der Verarbeitung
der digitalen Informationen in Form geographischer Argumentationen dargestellt und die
Notwendigkeit der Entwicklung diesbeziiglicher Forderkonzepte wird erldutert. Schlief3lich
wird auf dieser Grundlage ein Modell fiir den Informationsprozess bei Internetrecherchen zu
geographischen Fragestellungen und anschlieflender Argumentation vorgestellt sowie eine

Definition fiir eine geographiespezifische, digitale Informationskompetenz dargelegt.



2.1. Informationen und Digitalisierung

Seit den Anfingen des kommerziellen Internets in den 1990er Jahren hat sich der Zugang zu
Informationen sukzessive verdndert. Das Aufkommen des Webs 2.0 und die zunehmende
Verbreitung mobiler Endgerdte haben die unmittelbare Verfiigbarkeit von unzahligen
Informationen fiir einen Grofdteil der deutschen Bevolkerung ermdéglicht. Wenn zuvor noch der
Gang in eine Bibliotheken notwendig war, um an spezifische Informationen zu gelangen, werden
heute sogar wissenschaftliche Fachartikel zunehmend open access im Internet veroffentlicht und
sind somit umgehend zuganglich. Die Informationssuche im Internet, die gerne dem Googeln
gleichgesetzt wird (Wagner, 2006, S. 2), ist von hoher Effizienz: Nutzer*innen erhalten in
rasender Geschwindigkeit Informationen zu jeglichen Themen, auf Wunsch mit medialen
Darstellungen wie Bildern, Videos und interaktiven Karten. Gleichzeitig sind die im Internet
verfiigharen Informationen mit neuen Herausforderungen verbunden, da sie haufig keinen
kritischen Veroffentlichungsprozess durchlaufen. So verbreiten sich im Internet zunehmend
Desinformationen und Fake News, d.h. gezielt gesteuerte Falschmeldungen. Insbesondere in
sozialen Netzwerken sind Informationen haufig nicht mit wissenschaftlichen Fakten belegt,
sondern begriinden sich durch Meinungen, Einstellungen und Gefiihle (Kanwischer &
Schlottmann, 2017, S. 60). Unbeachtet bleibt von Internetnutzer*innen vielmals, dass die
digitalen Suchergebnisse durch Algorithmen selektiert und organisiert werden (Lischka et al,,
2017, S. 14). Informationsvermittler wie Google und Facebook haben zudem
Personalisierungsfunktionen eingefiihrt, welche die vorherige nutzerspezifische Interaktion im
Internet und personliche Nutzerinteressen bei der Auswahl von Suchergebnissen mit
einkalkulieren, was zu der Entstehung einer filter bubble fithren kann (Bozdag, 2013, S. 209;
Torrau, 2021, S. 68); einer Informationswelt, die lediglich die eigene Gesinnung widerspiegelt.
Neben verifizierten Texten, werden viele Inhalte von Nutzer*innen ins Internet gestellt, die ein
personliches Interesse an der Verdffentlichung haben, welches z. B. 6konomischem, politischem
oder ideellem Nutzen unterliegt. Dadurch werden Themen auf vielen Webseiten zuweilen nur
aus einem einseitigen Blickwinkel prasentiert. Viele Internetnutzer*innen sind sich jedoch kaum
dariiber bewusst, dass Hintergriinde sowie mdgliche Interessen der Autor*innen hinterfragt
werden miissen, um digitale Informationen verantwortungsvoll nutzen zu kénnen (Breakstone,
Joel et al,, 2019, S. 3,14-16; Mefimer, et al,, 2021, S. 69-70). Gleichzeitig fithren allerdings die
niedrigschwellige Zuganglichkeit von Informationen und die zahlreichen, taglichen Google-
Anfragen dazu, dass die digitale Informationssuche eine intuitiven Gewohnheit geworden ist, bei
der haufig unbewusst und wenig reflektiert vorgegangen wird (Griesbaum, 2018, S. 40).

Der rasante Wandel der Informationsmenge und -verfiigbarkeit hat direkte Auswirkungen auf
den Bildungssektor und Unterricht, da der Aufbau von Wissen auch auf der Verfiigbarkeit von

Informationen fufit. Bis vor wenigen Jahrzehnten beruhte die Erschliefiung neuer Themenfelder



im Unterricht auf den Kenntnissen der Lehrkraft, auf Unterrichtsmedien wie Schulbiichern,
Atlanten und Schulfilmen, auf verfiigbarer Literatur aus (Schul-) Bibliotheken und
gegebenenfalls aus Zeitungen. Die genutzten Informationen waren in ihrer Menge begrenzt und
hatten gemeinhin ein Begutachtungsverfahren durchlaufen. Heute werden fiir die
Informationssuche auch im Unterricht zunehmend Internetrecherchen genutzt - eine schnelle
Anfrage in einer digitalen Suchmaschine reicht, um an gewiinschte Informationen in unzahliger
Menge zu gelangen. Fiir Schule und Unterricht bedeutet dieser verdnderte Informationszugang,
dass Lehrende und Lernende sich neue Kenntnisse und Fahigkeiten aneignen miissen, um mit
den digitalen Informationen kompetent umgehen zu konnen. Sie bendtigen Recherche- und
Bewertungskompetenzen, um die digital verfiigbaren Informationen zu finden, kritisch zu
Uiberprifen und diese kompetent flir unterrichtliche Zwecke zu nutzen. Zumeist werden
Lernende im Unterricht aber - noch - nicht richtig auf die Internetsuche vorbereitet; dabei hangt
der Erfolg selbststindiger Arbeitsprodukte wesentlich von den gefundenen Informationen ab
(Kirmse, 2021, S. 77). Beim Aufbau digitaler und informatorischer Kompetenzen koénnten
digitale Medien genutzt werden, um mit dem Medium und iiber das Medium zu lernen (KMK,
2021, S. 7). Allerdings sind Lehrende haufig weder geschult im Umgang mit digitalen
Informationen noch verfiigen sie iiber didaktische Konzepte, wie sie die erforderlichen
Fahigkeiten ihren Schiiler*innen im Fachunterricht nahebringen konnten. Es werden Lehrkrifte
benotigt, die souveran mit digitalen Medien umgehen kénnen und ihren Schiiler*innen einen

strukturellen Aufbau digitaler Kompetenzen erméglichen (vgl. Bergner, 2017, S. 123-124).

2.1.1. Informationskompetenz
Der Umgang mit Informationen erfordert nicht erst seit der Kommerzialisierung des Internets
besondere Kompetenzen. So war der Begriff der Informationskompetenz in Deutschland
urspriinglich im Bibliothekswesen verbreitet (Balceris, 2011, S. 30; Gapski & Tekster, 2009, S.
13). Zunehmend wurde die Informationskompetenz in der Literatur insbesondere im
Zusammenhang mit der Informationsgewinnung und -verarbeitung von digitalen Informationen
aus dem Internet genannt (Ballod, 2015, S. 36) und wird dabei gerne verkniipft mit anderen
Kompetenzbereichen, wie digitaler Kompetenz und Medienkompetenz (Griesbaum et al., 2021,
S.34). Davon abgrenzend fokussiert die Informationskompetenz jedoch nicht die Fahigkeiten im
Umgang mit dem Informationsmedium oder der Technologie, sondern mit den Informationen
an sich (Mertes, 2016, S. 172). Eine allgemeingiiltige Definition oder ein einheitliches Modell,
welche Fahigkeiten die Informationskompetenz genau umfassen, gibt es nicht (Gapski & Tekster,
2009, S. 12-25; Siihl-Strohmenger, 2016, S. 2). Einige Definitionen von Informationskompetenz

stellen die Fahigkeiten bei den Handlungsschritten im Informationsprozess in den Vordergrund,



wie beispielsweise ,Informationsbedarf zu erkennen, Informationen zu ermitteln, zu beschaffen,
zu bewerten und effektiv zu nutzen“ (Weisel, 2017, S. 225). Andere Definitionen zielen auf den
reflektierten Umgang mit Informationen im Allgemeinen ab, wie die Fahigkeit ,selbstbestimmt,
souveran, verantwortungsbewusst und zielorientiert” mit Informationen umzugehen (Ballod,
2015, S. 36). Den Definitionen ist gemeinsam, dass mit Informationskompetenz eine kritische
Auseinandersetzung mit Informationen assoziiert wird, die nicht mit der
Informationsgewinnung endet. Einen Uberblick iiber verschiedene Definitionen und Modelle
der Informationskompetenz geben Freimanis et al. (2012), Gapski & Tekster (2009) und
Homann (2007). Dabei fillt auf, dass die meisten Konzepte starke Ahnlichkeiten miteinander
aufweisen. Die hohe Anzahl an Parallelen verdeutlicht die in Tabelle 1 dargestellte
Gegeniiberstellung einiger Modelle von Informationskompetenz aus dem englischsprachigen
Forschungsraum (Gapski & Tekster, 2009, S. 17). Diese Gegeniiberstellung verdeutlicht den
mehrphasigen Ablauf des Informationsprozesses, beginnend mit einer Formulierung des
Informationsbedarfs, tiber Informationszugriff, -auswahl, -beurteilung, -organisation und -
nutzung bis hin zur Reflexion des Informationsproduktes und -prozesses. In den dargestellten

Modellen wird der Informationsvorgang als weitgehend linearer Prozess dargestellt.

Eisenberg/ Berkowitz Kulthau Irving Pitts /Stripling New South
Information Problem Information Seeking Information Skills Research Process Wales
Solving Information
(The Bigé6 Skills) Process
1 Task Definition 1 Initiation 1 Formulation/ analysis of 1 Choose a broad topic
e Define the problem information need
* Identifyinfo 2 Selection 2 Get an overview of the topic Defining
requirement
4 Formulation of 3 Narrow the topic
focus 4 Develop thesis/ purpose
2 Information Seeking 3 5 2 Identification/ appraisal of 5 Formulate questions to guide
Strategies Exploration Collection likely sources research
* Determingrange : . z 2 6 Plan for research & production Locating
sources (investigate infoon | (gather infoon
e  Prioritize source general topic) the focused topic)
3 Location & Access 3 Tracing/ locating individual 7 Find, analyze and evaluate
e  Locate source sources resources
e Findinfo 4 Examining, selecting & Selecting
rejecting sources
4 Information Use 5 Interrogating/ using sources | 8 Evaluate evidence, take
e Engage (read, viewetc.) notes/compile bib
e Extractinfo 6 Recording / storing info Organising
5 Synthesis 6 Presentation 7 Interpretation, analysis, 9 Establish conclusions
e Organize synthesis, evaluation of info
e Present
8 Shape, presentations, 10 Create and present final info Presenting
communication
6 Evaluation 7 Assessment 9 Evaluation of the assignment | (Reflection point - is the paper/
e Judgethe product (of outcome/process) project satisfactory) Assessing
e  Judgethe process

Tabelle 1 Vergleich englischsprachiger Informationskompetenzmodelle (Gapski & Tekster, 2009, S. 17)

Ein Modell, welches sich konkret auf die Losung von Informationsproblemen mit Hilfe des
Internets bezieht ist das in Abbildung 3 dargestellte IPS-1 Modell (Information problem solving
using the internet model) von Brand-Gruwel et al. (2009). Im Zentrum des Modells stehen fiinf
Teilfertigkeiten, die zur Beantwortung von Informationsproblemen mit Hilfe von

Internetrecherchen erforderlich sind, beginnend mit Informationsproblem definieren, iiber



Informationen suchen, Informationen scannen, Informationen verarbeiten bis hin zu
Informationen organisieren und prdsentieren. Wahrend der Ausfiihrung aller Teilfertigkeiten
wird der Informationsprozess durch Orientierung, Beobachtung, Lenkung und Beurteilung
angepasst. Besonderheit dieses Modells ist, dass die Kompetenzen bei der Ausfiihrung der
Teilfertigkeiten auf drei grundlegenden Fahigkeiten basieren: Der Lesekompetenz, der
Beurteilungskompetenz und der Kompetenz im Umgang mit dem Computer (Brand-Gruwel et al,,

2009, S.1208-1210).

Define Search Scan Process Organize
information — information — information — information — and
problem present
information
Reading skills

Abbildung 3 Information problem solving using the internet model (IPS-I-model) (Brand-Gruwel et al., 2009, S. 1209)

Ein Modell, welches verschiedene Elemente aus den bereits dargestellten Modellen der
Informationskompetenz  vereint, ist das von  Balceris (2012) entwickelte
Kompetenzstrukturmodel, welches die zZu erfassenden Dimensionen von
Informationskompetenz bei Jugendlichen abbildet. Dieses in Abbildung 4 dargestellte
»+Handlungsmodell Informationskompetenz von Schiilern (HIKS)“ integriert sechs Phasen des
Informationsprozesses, die den zuvor dargestellten Modellen inhdrent sind. Jedoch werden
diese nicht nur als lineare Handlungsabfolge manifestiert, sondern enthalten auch teil-iterative
Elemente. Dariiber hinaus stellen das sozial-kognitive Niveau und der Wissen- und
Erfahrungsstand der Schiiler*innen zwei mafdgebliche Einflussfaktoren auf die

Informationskompetenz dar (Balceris, 2011, S. 243-244).
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Abbildung 4 Handlungsmodell Informationskompetenz von Schiilern (HIKS) (Balceris, 2012, S. 243)

Als Zwischenfazit kann festgehalten werden, dass es unterschiedliche Modelle und Definitionen
von Informationskompetenz gibt, die jedoch Uberschneidungen aufweisen. In den Modellen
wird der Informationsvorgang als ein Prozess dargestellt, teilweise mit iterativen Elementen.
Dabei wird in den o.g. Definitionen und Modellen von einer Informationskompetenz mit
Informationen im Allgemeinen ausgegangen. Tatsdchlich nutzen und erstellen viele Disziplinen
aber auch fachliche Informationen, die zu unterschiedlichen Definitionen fachspezifischer
Informationskompetenz fiihren kénnen. So werden beispielsweise in den Fremdsprachen
sprachliche und interkulturelle Kompetenzen bendtigt, um mit (digitalen) Informationen
kompetent umgehen zu konnen; in der Mathematik wird die Fahigkeit benotigt, die eine richtige
Antwort auf eine mathematische Aufgabe zu finden und in den Gesellschaftswissenschaften
werden u. a. Fahigkeiten zu multiperspektivischer Informationsbeschaffung, -bewertung und -
nutzung benotigt. Eine Darstellung der Informationsrecherche aus der Fachdidaktik Geschichte
von Bernsen und Pallaske (2014) beschreibt die Recherchetitigkeit sogar als einen
spiralférmigen Prozess (Abb. 5). So folgt auf die erste Recherchetitigkeit eine Analyse der
ermittelten Informationen und damit einhergehend eine Prazision der Ausgangsfrage. Dadurch
entstehen neue Fragen, die zu einer vertiefenden Recherche fithren (Bernsen & Pallaske, 2014,
S. 87). Diese Darstellung verdeutlicht, dass der Informationsprozess nicht zwingend linear
verlduft, sondern sich durch iteratives Rechercheverhalten zunehmend dem Ziel angendhert

wird.
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Abbildung 5 Spiralformige Recherchetdtigkeit nach Bernsen & Pallaske (2014)

In der Geographiedidaktik gibt es bisher kein Modell des fachspezifischen
Informationsprozesses und keine fachspezifische Definition von Informationskompetenz. Dabei
werden, wie in den folgenden Unterkapiteln dieser Arbeit herausgestellt wird, fiir die
Beantwortung geographischer Fragestellungen besondere Anforderungen an die
InformationserschliefRung gestellt, wie das Identifizieren multiperspektivischer Informationen
und das Erkennen zeitlich relevanter Informationen (Engelen & Budke, 2020, S. 6). Auch wird in
der Geographie mit spezifischen Geoinformationen gearbeitet, also all solche Informationen , die
sich auf Orte beziehen” (Kutterer et al., 2014, S. 3). Diese rdumlichen Informationen finden sich
vielmals in (digitalen) Karten, Atlanten oder Geoinformationssystemen. Folglich werden fiir
geographische Informationskompetenzen z. B. auch Kompetenzen im Umgang mit Karten
bendtigt. Um auf theoretischer Basis die Voraussetzungen fiir den geographischen
Informationsprozess beschreiben zu konnen und eine Definition fiir eine geographische
Informationskompetenz herleiten zu kénnen, wird im weiteren Verlauf dieser Arbeit zunachst
ein allgemeiner Uberblick iiber den derzeitigen Forschungsstand beziiglich der
Informationskompetenzen von deutschen Jugendlichen und die Foérderung ebendieser
Kompetenzen in Bildungseinrichtungen eingegangen, bevor die Besonderheiten von
Informationskompetenzen in der Geographie dargelegt werden. Es wird auf die
Voraussetzungen und Kriterien einer geographischen Internetrecherche und darauf
basierenden Argumentationen eingegangen und eine Definition fiir eine geographische

Informationskompetenz in Kapitel 2.2.3 angeboten.
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2.1.2. Informationskompetenzen von Jugendlichen
Deutsche Jugendliche verbringen taglich {iber 250 Minuten online, von denen durchschnittlich
fast eine halbe Stunde auf die Informationssuche im Internet entfillt (mpfs, 2020, S. 33,49).
Wichtigste Suchquellen sind dabei Suchmaschinen wie Google, die Videoplattform YouTube und
die freie Onlineenzyklopadie Wikipedia (ebenda 2020, S. 50). Anders als intuitiv zu erwarten, ist
jedoch die digitale Informationskompetenz von Jugendlichen haufig ausbaufahig und es scheint
eine Diskrepanz zwischen den von Schiiler*innen wahrgenommenen und ihren tatsidchlichen
Fahigkeiten im Umgang mit digitalen Informationen zu geben. Jugendliche zeigen sich zumeist
selbstbewusst hinsichtlich ihrer eigenen Online-Recherchefahigkeiten (Deyrup & Bloom, 2012,
S.205; Julien & Barker, 2009, S. 15). Indes deuten eine Vielzahl von Studien und Beobachtungen
daraufhin, dass es vielen Lernenden an digitaler Informationskompetenz mangelt. Dabei zeigen
Jugendliche diverse Schwierigkeiten in allen Phasen des Informationsprozesses: Bei der
Informationssuche im Internet fehlt es ihnen hiufig an Kenntnissen iiber die Funktionsweise
von Suchmaschinen (Deyrup & Bloom, 2012, S. 204; Julien & Barker, 2009, S. 14). Vielmals
neigen sie dazu, bei ihren Recherchen lediglich die ersten Links in Ergebnislisten zu verwenden
(Julien & Barker, 2009, S. 15; Walhoutetal,, 2017, S. 1457) und sie kopieren eher die Inhalte der
Webseiten, darunter meist ein Artikel bei Wikipedia, als dass sie diese inhaltlich
zusammenfassen (Kirmse, 2021, S. 77). Viele Jugendliche wéahlen die Webseiten zumeist nicht
nach qualitativen Kriterien aus, sondern sie bevorzugen solche Seiten, die eine hohe Anzahl
leicht verstindlicher Informationen bieten (Hong & Jo, 2017, S. 181-182). Dabei entfallt
gemeinhin mehr Zeit auf das Suchen von Information im Internet als auf deren Bewertung
(Walraven et al,, 2009, S. 244). Hinsichtlich der Bewertung von Informationen zeigen viele
Jugendliche zumeist einen unreflektierten Umgang mit digitalen Informationen und Quellen, die
haufig ohne kritisches Hinterfragen oder Priifung akzeptiert werden (Metzger et al., 2015, S.
326; Stanford History Education Group, 2016, S. 17; Weisel, 2017, S. 229). Dass Informationen
auf Webseiten haufig von Autor*innen stammen, die ein bestimmtes Interesse an der
Verbreitung der Informationen haben, z. B. 6konomischen oder personlichen Nutzen, wird

oftmals nicht erkannt (Breakstone, Joel et al,, 2019, S. 3,14-16; Mefdmer, et al., 2021, S. 4,67-70).

Die Ergebnisse der International Computer and Information Literacy Study (Eickelmann et al.,
2019), einer internationalen Vergleichsstudie der computer- und informationsbezogenen
Kompetenzen von Achtklasslern, zeigten, dass ungefihr ein Drittel der deutschen Schiiler*innen
nur iber grundlegende Computer- und Informationskompetenzen verfiigen und grofde
Probleme beim Abrufen und Bewerten von Online-Informationen haben. Unter 2 % der
Teilnehmer*innen erreichten die in der Studie anvisierte hochste Kompetenzstufe und waren in
der Lage, digitale Informationen selbststindig zu bewerten, zu organisieren und hochwertige

Informationsprodukte zu erstellen (Eickelmann et al,, 2019, S. 13). Dass Lernende ihre eigenen
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Kompetenzen im Umgang mit digitalen Informationen {iberschatzen, kann moglicherweise im
geringen Beitrag von Schulen in der Forderung diesbeziiglicher Kompetenzen und durch
mangelnde Riickmeldung von Seiten der Lehrkrafte begriindet sein (Ihme & Senkbeil, 2017, S.
34). Zusammenfassend kann festgehalten werden, dass eine Dringlichkeit fiir die Erweiterung

der digitalen Informationskompetenzen von Jugendlichen besteht.

2.1.3. Forderung von Informationskompetenzen in
Bildungseinrichtungen

Mit dem Aufkommen der digitalen Informationsverbreitung kamen ungefidhr seit der
Jahrtausendwende sukzessive die Forderungen auf, die Férderung von Informationskompetenz
von Kindern und Jugendlichen starker im Bildungssystem zu etablieren (Gapski & Tekster, 2009,
S. 14; Gust von Loh & Stock, 2012). Die neuen Herausforderungen im Umgang mit digitalen
Informationen haben derweil bereits Eingang in die Rahmenvorgaben fiir Schule und Unterricht
gefunden. Grundlage fiir die Weiterentwicklung der Bildungsstandards sowie der Bildungs- und
Lehrplidne der Lander hinsichtlich digitaler Kompetenzen stellte das von der
Kultusministerkonferenz veroffentlichten Strategiepapier Bildung in der digitalen Welt (KMK,
2016) dar, das um die erginzende Empfehlung Lehren und Lernen in einer digitalen Welt (KMK,
2021) erweitert wurde. Der in der Strategie formulierte Kompetenzrahmen, der u. a. den
Kompetenzbereich ,Suchen, Verarbeiten, Aufbewahren“ digitaler Informationen beinhaltet
(KMK, 2016, S. 15-16), soll verbindlich in die Bildungs- und Lehrpliane der Facher integriert
werden. In den neu erschienenen Bildungsstandards fiir die allgemeine Hochschulreife in den
Naturwissenschaften wurden die Anforderungen des Strategiepapiers bereits aufgegriffen (vgl.
u.a. KMK 2020). Auch auf Lidnderebene wurden die neuen Anforderungen an Digitalisierung und
Informationen bereits in die Vorgaben und Richtlinien integriert. So wurde beispielsweise als
verbindliche Grundlage fiir die Entwicklung der schulischen Medienkonzepte in Nordrhein-
Westfalen der Medienkompetenzrahmen entwickelt, dessen sechs Kompetenzbereiche u. a. den
Bereich ,Informieren und Recherchieren“ beinhalten, der die ,sinnvolle und zielgerichtete
Auswahl von Quellen sowie die kritische Bewertung und Nutzung von Informationen“ umfasst

(Medienberatung NRW 2020).

Um die technologischen Méglichkeiten zu schaffen und die digitale Infrastruktur an Schulen zu
verbessern, stellt die Bundesregierung seit 2019 im Rahmen des , DigitalPakt Schule“ Gelder zur
Verfiigung. Gleichzeitig verpflichteten sich die Lander dazu, Konzepte fiir die digitale Bildung
sowie entsprechende Anpassung der Lehrpliane und der Lehrer*innenausbildung vorzunehmen
(BMBF, 2019). Fir interdisziplinire Forderungen im Bereich der digitalen

Informationskompetenz gibt es vielzahlige Konzepte und Materialien. Beispielsweise bietet die
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EU-Initiative klicksafe (www.klicksafe.de), deren Zielsetzung in der Férderung von Online-
Kompetenzen liegt, diverses Informations- und Lehrmaterial zum Thema Internetrecherche und
der Bewertung digitaler Informationen an. Auch der deutsche Bildungsserver und die
Bildungsserver der Lander bieten fiir Lehrkrafte unterstiitzendes Material zum Thema digitale
Informationskompetenzen mit Verweisen zu Studien und Literatur, Vermittlungskonzepten und
-material sowie zu Fortbildungsmoglichkeiten an!. In Universititen werden Schulungen zu
Informationskompetenzen zumeist von Bibliotheken angeboten. Auch im schulischen Kontext
haben sich Kooperationen zwischen Schulen und Bibliotheken etabliert. So unterstiitzt die
Kommission Bibliothek und Schule des Deutschen Bibliotheksverbands (dbv) eine
Zusammenarbeit zwischen Schulen und Bibliotheken und setzt sich u. a. zum Ziel ,dass
Bibliotheken Kinder und Jugendliche zu selbstgesteuertem Wissenserwerb befihigen und auf
ihrem Weg zu medienkritischen Erwachsenen begleiten“ (dbv, 2021).

Neben interdisziplindren Mafdnahmen zur Férderung der Informationskompetenzen besteht
auch die Forderung nach einer Einbettung von Informationskompetenzen im (Fach-) Unterricht
und in der Lehrer*innenausbildung. Die KMK (2016) ordnet verbindlich an, die erforderlichen
digitalen Kompetenzen, die auch das Suchen und Verarbeiten von Informationen beinhalten, als
Jintegrativer Teil der Fachcurricula aller Facher” in die Rahmenvorgaben der Lander
einzubeziehen (KMK, 2016, S. 12). Da die unterschiedlichen Schulfiacher vor verschiedenen
Herausforderungen bei der (digitalen) Informationssuche und -verarbeitung stehen, sollte
Kompetenzforderung im Umgang mit digitalen Informationen sich nicht auf eine tiberfachliche
Ebene beschrianken (Griesbaum et al.,, 2021, S. 36,40; Hapke, 2007, S. 141-143). Entsprechend
besteht Handlungsbedarf fiir die Ausarbeitung von Konzepten zur Integration von
Informationskompetenzen in den Fachunterricht (Eickelmann, 2016, S. 158; Weisel, 2017, S.
232). Der individuelle Informationsbedarf in den unterschiedlichen Fachern kann dabei genutzt
werden, um unterschiedliche Facetten der Informationskompetenz zu lehren. Auch wenn sich
einige (Fach-)Didaktiken bereits mit den Herausforderungen von Internetrecherchen und
Online-Kompetenzen in den eigenen Fachern beschiftigen (Mares, Detlev et al.,, 2020; Torrau,
2021), so beschranken sich derzeitige fachspezifische didaktische ,Konzepte“ fiir
Informationssuchen im Internet allerdings meist auf Methodenseiten zu Internetrecherche in
Schulbiichern neueren Datums, auf denen Hinweise zum Finden und Bewerten, teilweise auch

zum Organisieren der gefundenen Informationen aufgefiihrt werden. Allerdings nutzen diese in

1 https://www.bildungsserver.de /Informationskompetenz-in-Schulen-6055-de.html
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der Regel nicht die konkreten Herausforderungen des Faches, um spezifische Kompetenzen im
Umgang mit digitalen Informationen zu lehren.

Es lasst sich somit zusammenfassen, dass der Wandel im Zugang zu Informationen fiir den
Bildungsbereich neue Chancen aber auch besondere Herausforderungen mit sich gebracht hat.
Diese Anforderungen sind bildungspolitisch bekannt und sollen, wenn noch nicht geschehen, in
die Rahmenvorgaben der Unterrichtsfacher Einzug erhalten. Voraussetzung fiir die Forderung
von Informationskompetenzen im Fachunterricht stellt jedoch die noch ausstehende
Entwicklung und empirische Validierung von didaktischen Fachkonzepten und Materialien zur

Unterstilitzung ebendieser Kompetenzen dar.

2.2, Geographie(-didaktik) und Digitalisierung

Die Digitalisierung und das Internet haben fiir die geographische Lehre und Forschung eine
Vielzahl an Verdnderungen mit sich gebracht. Auch wenn die Geographie schon immer ein
medienintensives Fach war, mit Kartenmaterial, Atlanten, originalen Gegenstdnden, Modellen
usw., so hat die Digitalisierung das Medienangebot im Geographieunterricht wesentlich
erweitert. Zunehmend iibernehmen digitale Geoinformationssysteme und Kartenprogramme
den Aufbau eines ,geographischen Weltbildes“ (Rhode-]Jiichtern, 2013, S. 146). Einhergehend
mit der Digitalisierung hat sich auch die geographiedidaktische Forschung mit Themen der
technologischen Verdnderungen und deren Einfliissen auf die Geographie und deren Lehre
beschiftigt. Dabei kniipft die Forschung an die Merkmale und Ziele des Schulfaches Geographie
an, dessen besonderer Beitrag in den Bildungsstandards fiir den Mittleren Schulabschluss (DGFG
2020) dahingehend beschrieben wird, dass Einsichten in die Wechselwirkungen zwischen Natur
und Gesellschaft gewonnen und somit naturwissenschaftliche mit
gesellschaftswissenschaftlicher Bildung miteinander verkniipft werden. Kennzeichen des
Schulfachs Geographie liegen zum einen in der Férderung von multiperspektivischem und
problemlésendem Denken und zum anderen in der zentralen Auseinandersetzung mit der
Kategorie des Raumes (DGFG, 2020, S. 5-6). Auch im Forschungszusammenhang von
Geographiedidaktik und Digitalisierung findet sich der Fokus einerseits auf Gesellschaft-
Umwelt-Beziehungen und dem Untersuchungsgegenstand des Raumes wieder (Bork-Hiiffer et
al, 2021, S. 11; Budke et al,, 2004; Gryl et al., 2013). Andererseits stellt der verantwortungsvolle,
reflektierte Umgang mit digitalen Geomedien und Geoinformationen und, damit einhergehend,
digitalen Raumwahrnehmungen und -konstruktionen einen weiteren Forschungsschwerpunkt
dar (u. a. Dorsch & Kanwischer, 2020; Kanwischer & Schlottmann, 2017; Pokraka et al., 2016;

Schulze et al,, 2020). Wiederkehrendes Schlagwort im Diskurs um Digitalisierung und Internet
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in der geographischen Lehre ist die Miindigkeit, was eine enge Verkniipfung zu politischer
Bildung impliziert. So stellt die Forderung der Miindigkeit, welche die Eigenstdndigkeit im
Umgang mit politischen Diskursen und die Verbesserung der Urteilsfihigkeit beinhaltet,
mafdgebliche Funktion von politischer Bildung und Erziehung dar (Detjen, 2013, S. 5). Der
Geographieunterricht tragt in hohem Mafie zur politischen Bildung der Lernenden bei, da eine
grofde Anzahl an geographiedidaktischen Themen auch politische Bedeutung aufweist. So lassen
sich die Dimensionen der politischen Bildung sowohl in den geographischen Unterrichtsinhalten
wiederfinden, in denen raumbezogene Gestaltungs- und Aushandlungsprozesse verschiedener
Akteursgruppen untersucht werden, als auch in die methodischen Prinzipien des
Geographieunterrichts einordnen, wie u. a. Problemorientierung, Konfliktorientierung und
Perspektivenwechsel (Budke, 2016, S. 16-19). Auch die Vermittlung einer bewussten
Raumwahrnehmung und eines konstruktivistischen Verstindnisses von Rdumen, welche das
Fundament fiir eine multiperspektivische Sichtweise auf gesellschaftspolitische und
raumbezogene Veranderungen bilden, stellen einen Beitrag des Geographieunterrichts zur
politischen Bildung dar (Schwarze, Schriifer, und Obermaier 2016, 199-200). Eine Verbindung
zwischen der politischen Bildung im Geographieunterricht und der (digitalen)
Geomedienbildung stellt der Bildungsansatz Education for Spatial Citizenship dar, dessen
zentrales Aufgabenfeld in der Foérderung eines kompetenten und kritischen Umgangs mit
Geomedien liegt, unter der Pramisse, Schiiler*innen zu einer miindigen Raumaneignung zu
befahigen (Pokraka u. a, 2016, 77). Anders als die technisch-orientierte GIS-Lehre stellt
Education for Spatial Citizenship den Alltagsbezug von Geomedien in den Fokus. Lernende sollen
durch kritisch-konstruktives Hinterfragen die interessengestiitzte Produktion von Geomedien
verinnerlichen und sie als machvolles Kommunikationsmedium begreifen (Jekel, Gryl, and
Oberrauch 2015, S. 5-7). Digitale Geomedien werden jedoch erst durch ihren
Anwendungskontext und die didaktische Umsetzung zu Lehr- und Lernmedien gemacht
(Schulze et al, 2020, S. 116). Einen konkreten Anwendungskontext stellen fachspezifische
Internetrecherchen zu geographischen Fragestellungen dar, denen bisher in der
geographiedidaktischen Forschung keine Beachtung geschenkt wurde, weder beziiglich
theoretischer Konzepte noch hinsichtlich empirischer Kompetenzforschung. Dabei ergibt sich
aus den Moglichkeiten und Schwierigkeiten im Umgang mit online verfiigbaren Informationen
im Geographieunterricht diverser Forschungsbedarf, u. a. hinsichtlich Strategien zur miindigen
Auseinandersetzung mit der Informationsflut im Internet, der Bewaltigung
multiperspektivischer Informationen und der Befdhigung zu einem kritischen Umgang mit (Geo-

JMedien (Gryl, 2012, S. 39-41).
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2.2.1. Internetrecherchen zu geographischen Fragestellungen
Im Geographieunterricht analysieren Lernende anhand konkreter regionaler Raumbeispiele die
Verkniipfung natiirlicher Gegebenheiten und menschlicher Aktivititen. Sie ermitteln dadurch
entstehende Prozesse und Konflikte, bei denen sich meist Akteure mit unterschiedlichen
sozialen, O0konomischen und 0Okologischen Interessen gegeniiberstehen und versuchen
Losungen fiir diese Konflikte auszuarbeiten. Bei der Bearbeitung geographischer
Fragestellungen wird von Lernenden ein grofies Repertoire an Kompetenzen verlangt. So
beansprucht die Bearbeitung geographischer Fragestellungen eine Auseinandersetzung mit
einem Raum auf verschiedenen Mafistabsebenen, systemisches und mehrperspektivisches
Denken, den Einbezug humangeographischer und physisch-geographischer Aspekte und eine
Gegeniiberstellung verschiedener Interessen, Normen und Werte (vgl. DGFG, 2020, S. 5-6).
Geographische Fragestellungen kénnen in der Regel als komplexe Probleme definiert werden,
da sie von einer Vielzahl an Faktoren und Einfliissen gepragt sind, die erst im Laufe der
Problembearbeitung sichtbar werden (Betsch et al., 2011, S. 154). Bei der Informationssuche
nach geographischen Fragestellungen muss der Rechercheprozess daher flexibel gestaltet
werden, da sich das Konfliktverstdndnis erst im Laufe der Recherche und der Verarbeitung der

Informationen herausbildet.

Internetrecherchen konnen eine effektive Moglichkeit darstellen, um Informationen zu
geographische Fragestellungen zu suchen. Dabei ist das Vorgehen bei der Internetrecherche
unabdingbar an die Aufgabenstellung und den damit verbundenen Anforderungsbereich
gekniipft. Eine Aufgabenstellung mit dem Ziel der Meinungsbildung und der argumentativen
Beantwortung einer strittigen geographischen Fragestellung, erfordert ein anderes Vorgehen
bei der Recherche, als beispielweise eine Aufgabenstellung, in der lediglich die Beschreibung
eines Sachverhaltes gefordert wird. Somit beeinflusst das Ziel der Recherche notwendigerweise

das Vorgehen aller Phasen des Informationsprozesses.

Das Internet bietet unzdhlige, multiperspektivische, raumbezogene und zeitlich relevante
Informationen, die es ermoglichen, eine strittige geographische Fragestellung zu erschliefien.
Eine solche Informationsmenge wie im Internet kénnen traditionelle Schulmedien in ihrer
Quantitat, Aktualitdt und Authentizitit bereits aus Platzmangel nicht abbilden. Zudem bieten
kartographische Onlinedienste, wie Kartenprogramme, Geoinformationssysteme und digitale
Atlanten die Maoglichkeit, den Raum des Konflikts zu lokalisieren und raumliche
Zusammenhdnge zu verstehen. Dabei dienen die digitalen Kartenprogramme nicht nur zur
Standortfindung, sondern koénnen bei der Analyse von problembezogenen, raumlichen
Fragestellungen niitzlich sein (Kerski, 2014, S. 13). Physisch geographische Grundbedingungen,
wie Geldnde und Gewasser, anthropogenes Wirken, wie Infrastruktur und Bebauung sowie

Lagebeziehungen und rdaumliche Verbreitungsmuster konnen hinsichtlich ihrer Relevanz fiir
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den Konflikt analysiert werden. Dieser Zugang zu digitalen raumbezogenen und
multiperspektivischen Informationen bietet fiir den Geographieunterricht viele Chancen zur
ErschliefSung geographischer Fragestellungen und zur Unterrichtsgestaltung. Gleichzeitig bringt
die Fille an ungepriiften Informationen auch Herausforderungen fiir Schiiler*innen und
Lehrer*innen mit sich, denn anders als in konzipierten Unterrichtsmedien, sind die Inhalte im
Internet sprachlich und inhaltlich nicht fiir Schiiler*innen aufbereitet und reduziert. Die
Lernenden miissen in der Lage sein, fiir die eigenen Zwecke relevante (Geo-)Informationen zu
identifizieren und diese Kritisch zu priifen. Dabei reicht es nicht, auf die fachliche Korrektheit
der Daten zu achten, auch das Interesse und die Intention der Autor*innen muss hinterfragt und
eingeordnet werden. Die Lernenden miissen ein Bewusstsein dafiir entwickeln, wer die
Informationen ins Internet gestellt hat. So veroffentlichen in einen geographischen Konflikt
involvierte Akteure ihre Argumente auf Webseiten von Biirgerinitiativen, Vereinen, privaten
Blogs, sozialen Netzwerken usw. Diese Informationen werden nicht ohne Grund ins Internet
gestellt, denn zumeist haben die Autor*innen ein eigenes Interesse an der Verbreitung ihrer
Argumente. Raumbezogene Informationen zu geographischen Fragestellungen befinden sich
nicht nur in kartographischen Onlinediensten sondern auch in jeglichen rdumlichen Fotos,
Videos und Raumbeschreibungen. Dabei deuten und erschaffen Nutzer*innen von sozialen
Medien raumliche Informationen zu Orten und weisen ihnen mit Fotos, Standortanzeigen und
Hashtags (#) - aus personlichen, wirtschaftlichen oder politischen Interessen — neue raumliche
Bedeutungszuweisungen zu (Kanwischer & Schlottmann, 2017, S. 60-62). Dadurch verdandern
raumbezogene Informationen im Internet die Wahrnehmung von Raumen und fithren zu neuen
Raumkonstruktionen. Die digitale Darstellung von den Konfliktrdumen muss daher von den
Internetnutzer*innen kritisch betrachtet werden. Gleichzeitig stellen die aktive Analyse sozialer
Medien und der dort vorhandenen ortsbezogenen Informationen auch eine Moglichkeit zur
miindigen Auseinandersetzung mit digitalen Raumkonstruktionen dar (ebenda S. 76). Die in den
Bildungsstandards angestrebte Kompetenz Raumwahrnehmungen und Raumkonstruktionen
kritisch zu reflektieren, um daraus - im Anforderungsbereich - III, Problemlsungen, Urteile und
Handlungsmoéglichkeiten ableiten zu konnen (DGFG, 2020, S. 31), erhalt durch die virale
Verbreitung von Raumkonstruktionen im Internet, insbesondere in sozialen Netzwerken, einen
neuen Fokus und Stellenwert. Um eine miindige Raumaneignung anzustreben, muss im
Geographieunterricht ein kritischer Umgang mit digitalen Raumkonstruktionen gelehrt werden
(Jekel, Gryl, and Oberrauch 2015: 6). Miindige Raumaneignung bedeutet aber auch, dass die
diesbeziiglichen digitalen Partizipationsmdglichkeiten genutzt werden koénnen, z. B. um in
digitalen Kartenprogrammen die eigenen Perspektiven auf einen Raum zu produzieren und

somit beeinflussend wirken zu kénnen (Dorsch & Kanwischer, 2020, S. 30).
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Zusammenfassend kann festgehalten werden, dass im Geographieunterricht unterschiedliche
Kenntnisse und Kompetenzen fiir die Internetrecherche zu u. a. geographischen Konflikten
notwendig sind. Diverse Herausforderungen im Bereich des miindigen Umgangs mit digitalen
Geomedien und Geoinformationen wurde in der Geographiedidaktik bereits viel
Aufmerksamkeit geschenkt, jedoch fehlt es an empirischen Kenntnissen hinsichtlich der
digitalen Geomedienkompetenzen von Schiiler*innen und (angehenden) Lehrkriften. Um
Internetrecherchen zu geographischen Fragestellungen entsprechend an den Wissensstand
unserer Lernenden anzupassen, ihre bereits vorhandenen Kompetenzen zu nutzen und
Forderbedarf auszugleichen, werden Erkenntnisse {iber den Kompetenzstand der
Schiiler*innen benétigt. So bendtigen Lehrkrifte Kenntnisse dariiber, inwieweit Lernende in der
Lage sind, multiperspektivische, raumbezogene und aktuelle Informationen zu geographischen
Fragestellungen zu finden, zu bewerten und zu nutzen, um ihnen moglichst viel Freiraum bei
gleichzeitig moglichst effektiver Unterstiitzung bieten zu kénnen. In dieser Arbeit werden daher
die Kompetenzen von Lernenden bei Internetrecherchen zu geographischen Fragestellungen
sowie anschlieflender Argumentation empirisch untersucht. Die dabei entstehenden
Erkenntnisse legen wiederrum den Grundstein fiir die Entwicklung von didaktischem

Unterstiitzungsmaterial.

2.2.2. Geographische Argumentationen auf Basis von
Internetrecherchen

Der kritische und miindige Umgang mit digitalen Informationen im Geographieunterricht
bezieht sich notwendigerweise nicht nur auf die Informationsbeschaffung, sondern auch auf die
Verarbeitung und Nutzung der Informationen. So stellen auch die unterrichtsbezogenen
Informationsrecherchen zu geographischen Fragestellungen meist einen ersten Schritt in der
Bearbeitung einer Aufgabenstellung dar. Die Internetrecherche kann Ausgangslage fiir eine
Prasentation, ein Referat und eine (schriftliche) Argumentation darstellen oder sie kann als
Grundlage fiir ein Unterrichtsgesprach oder eine Diskussion dienen. Unerheblich, welches
Ergebnis am Ende der Recherche stehen mag, so ist der Informationsprozess in der Regel nicht
mit dem Auffinden relevanter Informationen beendet. Auch in den dargestellten Modellen der
Informationskompetenz (Kapitel 2.1.1.) findet zum Ende des Informationsprozesses die
Verarbeitung und Pradsentation der gefundenen Informationen statt. Da es sich bei
geographischen Fragestellungen meist um gesellschaftliche Probleme handelt, bei denen sich
unterschiedliche Akteure mit verschiedenen Interessen und Perspektiven strittig
gegeniiberstehen, sind schliissige Arbeitsprodukte folglich solche, in denen der Disput diskutiert

und die eigene Meinung argumentativ vertreten wird. Dabei wirkt sich die Ausarbeitung von
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Argumentation zu gesellschaftlichen Konfliktsituationen unterstiitzend auf die Ausbildung der
Miindigkeit der Lernenden aus, da Fahigkeiten zur Problemldsung und zur argumentativen,
wissenschaftlichen Begriindung der eigenen Meinung gefordert und geférdert werden (Budke &
Seidel, 2021, S. 135). Auch von einer miindigen Geomediennutzung kann nur gesprochen
werden, wenn die Informationen zu einer reflektierten Meinungsbildung, Argumentation und
zur gesellschaftlichen Teilhabe genutzt (Schulze et al.,, 2020, S. 117).

Bei der argumentativen Beantwortung geographischer Fragestellungen gibt es haufig nicht nur
ein richtiges Ergebnis; die Giite der Argumentation richtet sich vielmehr nach der
Vielschichtigkeit der Perspektiven, der Komplexitdt, der Differenziertheit der Begriindungen
sowie dem Raumbezug (Budke et al, 2015, S. 276). Fiir eine qualitativ hochwertige
geographische Argumentation muss das gesellschaftliche Problem aus unterschiedlichen
Perspektiven dargestellt werden und durch die Integration von Gegenargumenten,
Widerlegungen und Bedingungen die Komplexitit der Problemfrage deutlich werden. Beim
Verfassen geographischer Argumentationen stellt es fiir Lernende eine besondere
Herausforderung dar, sowohl naturwissenschaftliche als auch gesellschaftswissenschaftliche
Aspekte argumentativ in Verbindung zu bringen und somit dem Anspruch komplexer
geographischer Argumentation gerecht zu werden (Budke, 2012, S. 12).

Frithe Studien zur unterrichtlichen Einbindung von Argumentationen hatten gezeigt, dass diese
nur selten im Geographieunterricht Anwendung finden und Geographielehrer*innen sich der
Bedeutung von Argumentationen zumeist nicht bewusst sind (Budke, 2012, S. 25-34). Auch in
deutschen Geographieschulbiichern haben Argumentationsaufgaben nur einen kleinen Anteil
der Aufgaben ausgemacht (Budke, 2011, S. 257). In den letzten 10 Jahren hat sich die
geographiedidaktische Forschung vermehrt der Einbindung von Argumentationen im
Geographieunterricht gewidmet. So haben sich Forschungsvorhaben u. a. dem Einsatz von
Argumentationen zum besseren Verstindnis gesellschaftlicher Diskurse (Kuckuck, 2014), zum
Verstdndnis komplexer Mensch-Umwelt-Systeme (Miiller, 2016), zur Losung komplexer
geographischer Probleme (Dittrich, 2017) und zur Beantwortung rdumlicher Planungsaufgaben
(Budke & Maier, 2018) gewidmet. Die empirisch gewonnenen Erkenntnisse zeigten die diversen
Herausforderungen, denen Schiiler*innen bei dem Verfassen geographischer Argumentationen
im Unterricht gegeniiberstehen: Unter anderem stellten sich Probleme beim Verstandnis der
Aufgabenstellung und der Informationen in Text- und Bildquellen heraus sowie bei der
Anwendung der richtigen geographischen Terminologie (Dittrich, 2017). Zudem bereiteten
Lernenden - neben inhaltlichen und strukturellen Defiziten beim Verfassen geographischer
Argumentationen - insbesondere der Einbezug der rdaumlichen, geographischen Perspektive

Schwierigkeiten (Uhlenwinkel, 2015).
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Erkenntnissen iiber Schiiler*innenargumentationen zu geographischen Fragestellungen auf der
Grundlage von Internetrecherchen wurde in der geographiedidaktischen Forschung bisher
keine Beachtung geschenkt. Dabei konnen bei Argumentationen basierend auf
Internetrecherchen, neben allgemein bestehenden Kompetenzdefiziten beim Verfassen
geographischer Argumentationen, neue Herausforderungen fiir die Schiiler*innen
hinzukommen. Schwierigkeiten, die Schiiler*innen bereits wahrend der Informationsrecherche
aufweisen, konnten direkte Auswirkungen auf die Entwicklung der anschliefienden
Argumentation haben. So kann die informatorische Grundlage fehlen, wenn Schiiler*innen
Verstandnisschwierigkeiten bei den Informationen auf Webseiten haben, wenn sie bei der
Internetrecherche nur wenige relevante Informationen finden oder wenn sie die
Glaubwiirdigkeit oder Perspektivitit der Informationen nicht beachten. Die kompetente
Nutzung von Geoinformation, hier in Form von Argumentationen, bedarf zudem auch dem
Auffinden faktisch korrekter Belege und der Rezeption von Argumenten in Geomedien (vgl.
Schulze et al.,, 2020, S. 117). Es hat sich jedoch gezeigt, dass Schiiler*innen vielmals nicht geiibt
sind in der Rezeption geographischer Argumente und insbesondere der Raumbezug bei der
Bewertung von Argumenten wenig Beachtung findet (Kuckuck, 2015, S. 86). Zudem stellte sich
in einer Studie heraus, dass Schiiler*innen auch dann Probleme beim Verfassen geographischer
Argumentationen hatten, wenn ihnen zuvor die relevanten fachlichen Inhalt vermittelt wurden
und somit eine selbststindige Aneignung von Informationen, Daten und Argumenten forderlich
sein konnte (Budke et al, 2010b). Da sich Lernende bei Argumentationen basierend auf
Internetrecherchen zwangslaufig selbststindig mit der Thematik auseinandersetzen, konnte
sich dies daher auch positiv auf das Verfassen einer Argumentation auswirken. Ebenfalls positiv
konnte sich die umfangreiche Verfiigbarkeit von Rauminformationen im Internet auf die
Argumentation auswirken, die u. a. in diversen digitalen Karten (-programmen) und
Geoinformationssysteme entnommen werden konnen. Die raumbezogenen Informationen aus
(digitalen) Karten konnen in der geographischen Argumentation als Belege dienen (vgl.
Thoennessen et al,, 2017, S. 63-64). Die digitalen Moglichkeiten zum Bezug raumbezogener
Informationen bieten - in héherem Mafde als analoge Karten - zahlreiche Mdglichkeiten den
Konfliktraum nach Argumentationsbelegen zu ergriinden. So kénnen neben Mafstabs- und
Ansichtsanderungen auch gezielte Suchanfragen gestellt und Geodaten recherchiert werden.
Dies kann eine sehr gute Grundlage fiir raumbezogene Belege in Argumentationen darstellen.
Allerdings miissen die Schiiler*innen dafiir Kenntnisse und Fahigkeiten im Entnehmen
kartenbasierter Belege zur argumentativen Beantwortung geographischer Fragestellungen
haben. Eine Studie mit angehenden Geographielehrer*innen zeigte indes, dass auch diese
Defizite bei der Rezeption kartenbasierter Argumentationen aufweisen (Budke & Kuckuck,

2017). Dies ist besonders problematisch, da sie als angehende Lehrkrifte die entsprechenden
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Kompetenzen zukiinftig an die Schiiler*innen vermitteln sollen. Aus diesem Grund wurde die
Starkung von Argumentationskompetenzen in das digitale Fachkonzept DiGeo? integriert,
welches die miindige Nutzung digitaler Geomedien in der geographischen Lehrkraftebildung
fokussiert (Schulze et al, 2020). Eine weitere Chance fiir die Qualitit der geographischen
Argumentation stellt die Fille an multiperspektivischen, aktuellen und authentischen
Informationen im Internet dar, die hilfreich sein kann, um den Konflikt in seiner Komplexitat zu
untersuchen und eine Argumentation entsprechend vielseitig zu gestalten. Gleichzeitig stellt
eben diese Informationsfiille die Schiiler*innen und Studierenden moglicherweise vor
besondere Herausforderungen bei der Vorbereitung und dem Verfassen ihrer Argumentation,
da die Informationen fiir die eigenen Zwecke gefiltert, organisiert und zusammengebracht
werden miissen.

Um Argumentationen auf Basis von Internetrecherchen sinnvoll in den Geographieunterricht
einzubetten, bedarf es an didaktischen Unterstiitzungsformaten, die Schiiler*innen dabei helfen,
die digitalen Informationen fiir die Argumentation zu nutzen. Um diese Unterstiitzungsformate
zu entwickeln, miissen allerdings grundlegende Kenntnisse vorhanden sein, welche Strategien
sich bei der Verarbeitung der digitalen Informationen und der Vorbereitung der Argumentation
als niitzlich erweisen. Bisher wurden noch keine empirischen Erkenntnisse dazu gewonnen,
inwieweit Schiiler*innen und Studierende in der Lage sind, Argumentationen zu geographischen
Konflikten auf Basis von selbststindigen Internetrecherchen zu entwickeln. Auch ist bisher
unbekannt, inwieweit Kompetenzen in den beiden Bereichen Internetrecherche und
Argumentation zu geographischen Konflikten miteinander verkniipft sind und Lernende die im
Internet gewonnenen Informationen fiir eine hochwertige geographische Argumentation

tatsichlich nutzen konnen.

2.2.3. Geographiespezifische digitale Informationskompetenz
Ankniipfend an die Merkmale und Ziele des Faches Geographie mit seinen spezifischen
Anspriichen an Internetrecherchen und Argumentationen sowie an die zuvor dargelegten
Definitionen und Modelle von Informationskompetenz, soll im Folgenden auf die
Besonderheiten einer geographiespezifischen, digitalen Informationskompetenz eingegangen

werden. So stellt die Informationskompetenz im Sinne einer Politischen Bildung im

2 https://digeo-oer.net/doku.php
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Geographieunterricht eine bedeutende Grundlage dar: Nur wenn Schiiler*innen in der Lage sind
(digitale) Fakten zu beurteilen, konnen sie sich informiert an demokratischen Diskursen
beteiligen und miindig an gesellschaftlichen Aushandlungsprozessen teilhaben. Somit kann
Informationskompetenz als ,libergreifende Kulturtechnik” bezeichnet werden, notwendig um
sich gesellschaftlich durchsetzen zu kénnen (Rdsch & Siihl-Strohmenger, 2016, S. 53), mit
wesentlichem Einfluss auf schulischen und beruflichen Erfolg sowie auf gesellschaftliche
Anerkennung (Weisel, 2010, S. 8). Informationskompetenz sollte daher struktureller Bestandteil
geographischer Lehre sein.

Gleichzeitig wird im Fach Geographie der Erwerb einer digitalen Informationskompetenz
bereits angestrebt, wenn diese auch nicht explizit als eine solche definiert ist (vgl. Klingenberg,
2017, p. 37). Die Bildungsstandards im Fach Geographie (DGFG, 2020) legen sechs
Kompetenzbereiche fest, deren kontinuierlicher Aufbau an Fahigkeiten zu dem Erwerb einer
umfassenden geographischen Gesamtkompetenz fiihrt. Innerhalb dieser Kompetenzbereiche
finden sich viele Teilkompetenzen, die in ihrer Gesamtheit zum Aufbau einer originar
geographischen Informationskompetenz fiihren sollen. So finden sich unverkennbare Aspekte
von Informationskompetenz in einer Schnittmenge aus den Kompetenzbereichen
Methoden/Erkenntnisgewinnung, Beurteilen/Bewerten und Kommunikation. Erstgenannter
beinhaltet die Teilfertigkeiten der Informationskenntnis, -gewinnung und -auswertung,
wohingegen zweitgenannter die Bewertung der Informationen einbezieht. Dem
Kompetenzbereich Kommunikation ist die Prasentation von und die Kommunikation iiber
Informationen zugeordnet (DGFG, 2020, S. 20-24). In allen drei o.g. Kompetenzbereichen der
Bildungsstandards wird ausdriicklich auf die Befdhigung zu einem fachkundigen Umgang mit
sowohl traditionellen als auch digitalen Informationen verwiesen. Dementsprechend legt
beispielsweise die Kompetenz S6 des Bereichs Erkenntnisgewinnung/Methoden fest, dass
Schiilerinnen und Schiiler ,geographisch relevante Informationen aus analogen, digitalen und
hybriden Informationsquellen sowie aus eigener Informationsgewinnung strukturieren und
bedeutsame Einsichten herausarbeiten“ (ebenda, 21). Weniger offensichtlich, jedoch gleichsam
relevant fiir den Aufbau einer geographischen Informationskompetenz, umfassen die Standards
fiir den Kompetenzbereich Rdumliche Orientierung die Fahigkeit analoge und digitale Karten zu
lesen, diese mit Bezug auf eine geographische Fragestellung auszuwerten und die Subjektivitat
(digitaler) Raumwahrnehmungen und Raumkonstruktionen reflektiert zu erldutern (ebenda,
17-18). Der Kompetenzbereich Handlung beinhaltet Aspekte der praktischen Nutzung
geographischer Information fiir gesellschaftliche Zwecke, wie ,andere Personen fachlich
fundiert tiber relevante Handlungsfelder zu informieren“ oder ,fachlich fundiert raumpolitische

Entscheidungsprozesse nachzuvollziehen und daran zu partizipieren” (ebenda, 27-28).
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Anlehnend an die Phasen des Informationsprozesses bereits bestehender
Informationskompetenzmodelle (vgl. Kapitel 2.1.1.) und den geographiespezifischen
Anforderungen und Kompetenzbereichen stellt Abbildung 6 ein Modell des
Informationsprozesses bei Internetrecherchen zu geographischen Fragestellungen und darauf
basierenden  Argumentationen dar. Die einzelnen Phasen des teil-iterativen
Informationsprozesses werden in vier Blocke eingeteilt, beginnend mit der strittigen
geographischen Fragestellung iiber die Internetrecherche und Verarbeitung und Organisation der
Informationen bis zur Argumentation. Dabei werden die Handlungsschritte aller Phasen des
Informationsprozesses durch das Ziel, hier das Verfassen der Argumentation, gesteuert: sowohl
die Internetrecherche als auch die Verarbeitung und Organisation der gefundenen
Informationen sind auf die Argumentation ausgerichtet. So miissen bei der Internetrecherche
unterschiedliche Positionen herausgearbeitet werden und diese wahrend oder im Anschluss an
die Recherche organisiert, miteinander verkniipft und verglichen werden, damit eine fundierte
Meinungsbildung stattfinden kann. Die in den Phasen stattfindenden Handlungsschritte sind
den sechs geographischen Kompetenzbereichen zugeordnet. Dabei wird jedoch bewusst auf eine
trennscharfe Zuordnung der Handlungsschritte zu einzelnen Kompetenzbereichen verzichtet,

da diese vielmals Schnittmengen aufweisen und nicht eindeutig voneinander abzugrenzen sind.
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Informationsphasen bei Internetrecherchen zu geogr. Fragestellungen und darauf basierenden Argumentationen

Geographische

Kompetenz- Strittige Verarbeitung und Verfassen der
bereiche geographische Internetrecherche Organisation der Argumentation/
Fragestellung Informationen Reflexion
Erkenntnis- X X X
gewinnung/ Aufgabenstellung Suchstrategie Informationen Erkenntnisweg
Methoden Kklaren auswahlen strukturieren und reflektieren
verkniipfen;
Multiperspektivische e .
Fachwissen Vorwissen aktivieren und aktuelle 8“_“}911‘3“"9 Areumeniationin
Informationen, Qualitat der e :
" J odli der die Komplexitit
Pasitionen und unterschiedlichen
. Positionen der Mensch-Umwelt-
Informationsbedarf Argumente T Beziehung
Kommunikation festlegen herausarbeiten Zusammenhsn o problembezogen
Raumbezogene herstellen; o Fumsp ;ZlﬁSCh
Riumlich Lokalisationsbedarf Informationen und erortertwir
e festlegen Argumente
Oxientierung herausarbeiten 7
Erklarungswertund .
Relevanz der Quellennd Bedeutung der Eigene Wertmaf-
Beurteilen/ Beurteilung des . . Informationen fiir die stabe reflektieren
Informationen (hins.
Bewerten Problems erkennen . Fragestellung
Giite, Relevanz, Raumlich
iiltickeit) kriti bewerten dumliche
Giiltigkeit) kritisch Auswirkungen
ggf. gle reltsf 1d beurteilen Alternative moglicher
Handlung 2 :tl'llni:rl;is eleer: Handlungen Handlungen
erarbeiten reflektieren

Abbildung 6 Modell des Informationsprozesses bei Internetrecherchen zu geographischen Fragestellungen und darauf
basierenden Argumentationen (eigene Darstellung)
Ankniipfend an das oben genannte Modell kann festgehalten werden, dass die Internetrecherche

zu geographischen Fragestellungen mit anschlieffender Argumentation spezifische
geographische Kompetenzen erfordert. Basierend auf dem bisher erlduterten theoretischen
Fundament von Informationskompetenzen und den geographiespezifischen Aspekten im
Umgang mit digitalen Informationen kann hier eine Definition fiir eine geographische digitale

Informationskompetenz dargelegt werden:

Digitale Informationskompetenz mit dem Ziel der argumentativen Beantwortung
geographischer Fragestellungen beschreibt die Fahigkeiten der eigenstdandigen,
zielorientierten und reflektierten Beschaffung, Bewertung und Strukturierung digitaler
Informationen sowie die argumentative Verarbeitung der gefundenen Informationen, in der
die Komplexitit der Mensch-Umwelt-Beziehung problembezogenen und raumspezifisch
verdeutlicht wird.

Abbildung 7 Definition von geographischer digitaler Informationskompetenz (eigene Definition)
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1. Uberblick iiber die drei Teilstudien

Um das angestrebte Ziel dieser Arbeit zu erreichen - einen Erkenntnisgewinn iiber bestehende
Kompetenzen von Schiiler*innen bei der digitalen Informationsrecherche zu geographischen
Fragestellungen und der daran ankniipfenden Entwicklung von Argumentationen zu erlangen
sowie ein didaktisches Unterstiitzungsinstrument zum Ausgleich bestehender Schwierigkeiten
und zur Férderung hilfreicher Strategien zu entwickeln und zu tiberpriifen - wurde die Arbeit in
drei Teilstudien eingeteilt (vgl. S. 3, Abb. 2):

Teilstudien 1 und 2 dienen dabei dem Erkenntnisgewinn beziiglich der bestehenden
Kompetenzen der Schiiler*innen bei Internetrecherchen zu komplexen geographischen
Fragestellungen (Teilstudie 1) und bei der anschlieffenden Verarbeitung der gefundenen
Informationen in Form von Argumentationen (Teilstudie 2). Die Erkenntnisse dieser beiden
Studien (vgl. Engelen & Budke, 2020, 2021c) dienten als Grundlage fiir eine Entwicklungsphase,
in der ein didaktisches Unterstiitzungsinstrument in Form einer digitalen Lerneinheit entwickelt
wurde, die als Open Educational Resource (OER)! zur Verfiigung steht (Engelen & Budke, 2021b,
2021a). Dieses Unterstiitzungsinstrument soll die Kompetenzen von Schiiler*innen und
Student*innen bei Internetrecherchen zu geographischen Konflikten sowie darauf basierenden
Argumentationen fordern. Die digitale Lerneinheit wird von Oberstufenschiiler*innen und
Geographiestudent*innen durchgefithrt und mit Fragebdgen evaluiert. Zudem werden die
Kompetenzen der Teilnehmer*innen bei der im Zusammenhang mit der Lerneinheit
durchgefiihrten Internetrecherche und anschliefdenden Argumentation untersucht (Teilstudie 3)
(vgl. Engelen & Budke, 2022). Die fiir diese Arbeit erhobenen Primardaten verbleiben im Institut
fiir Geographiedidaktik der Universitit zu Koln und werden bei Prof. Dr. Alexandra Budke
zuganglich sein. Im Folgenden werden die drei Teilstudien und die darin enthaltenen
Forschungsfragen dargestellt, bevor die aus den Studienergebnissen entstandenen Artikel in ihrer

Ganze im Kapitel 5 eingefiigt sind.

1 Link zu der OER Internetrecherchen als Grundlage von Argumentationen:
https://www.ilias.uni-koeln.de/ilias /goto uk Im 4510018.html
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TEILSTUDIE 1 TEILSTUDIE 2 TEILSTUDIE 3
Erkenntnisgewinn iiber die Erkenntnisgewinn tiber die Erkenntnisgewinn iiber die
STUDIEN- Kompetenzen bei Internet- Kompetenzen bei Argumen- Effektivitit einer digitalen
ZIEL recherchen zu geographischen tationen zu geographischen Lerneinheit zur Férderung von
Fragestellungen Fragestellungenbasierend auf Internetrecherchenund
Internetrecherchen Argumentationen
(wie in Teilstudie 1) 12 Oberstufenschiiler*innen
TEILNEHMER | 50 operstufenschiiler*innen 20 Oberstufenschiiler*innen und 37 Lehramtsstudent
*INNEN *innen der Geographie
Internetrecherche und
Internetrecherche mit Lautem Verfassen einer Argumentation Verfassen einer Argumentation
ERHEBUNG | Denken; Aufnahme der (basierend auf der auf Basis einer digitalen
Recherche und AuRerungen mit Internetrecherche in Teilstudie Lerneinheit.
Bildschirm- und Audiorecorder 1) Evaluierung der Lerneinheit
mit Fragebogen
Quantitative und qualitative Auswertung der
Auswertung der Argumentationsanalyse und - Internetrecherche und
AUSWERTUNG | [pternetrecherche und des bewertung Argumentationsanalyse
Lauten Denkens (Methodik s. Teilstudien 1 und 2)
Auswertung der Fragebogen

Abbildung 8 Forschungsziele und Erhebungsmethoden der drei Teilstudien

3.1. Teilstudie 1: Strategien von Schiiler*innen bei Internetrecherchen zu
komplexen geographischen Konflikten

Die Teilstudie 1 diente als Grundlage fiir die erste der drei in dieser Dissertation eingebundenen
Publikationen (Kapitel 5.1.): Engelen, E. & Budke, A. (2020). Students’ approaches when
researching complex geographical conflicts using the internet. Journal of Information Literacy,
14(2), pp. 4-23.

Ziel der Teilstudie 1 war es, erste Erkenntnisse tUber die Kompetenzen von
Oberstufenschiiler*innen  bei  selbststindigen Internetrecherchen zu  komplexen
geographischen Fragestellungen zu erlangen. Dazu wurden im Verlauf des Jahres 2018
insgesamt 20 Oberstufenschiiler*innen aus vier verschiedenen Gymnasien in Nordrhein-
Westfahlen beim Recherchieren zu einer geographischen Fragestellung beobachtet. Die
Schiiler*innen wurden aufgefordert, sich zu der Fragestellung (Abb. 9) eine eigene Meinung zu
bilden, indem sie im Internet nach niitzlichen Informationen suchten. Die Schiiler*innen wurden
fir die Recherche nicht instruiert, sondern sollten ihr gewohntes Verhalten bei

Internetrecherchen anwenden. So sollten erste Erkenntnisse beziiglich Schwierigkeiten und
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forderlichen Strategien von Schiiler*innen bei der geographischen Informationssuche

gewonnen werden, die auch als Grundlage fiir die folgenden Studien dienen sollten.

Lange schon wird iiber eine Elbbriicke zwischen den Orten Neu-Darchau und Darchau diskutiert.
Die beiden Orte werden derzeit iiber eine Fidhre miteinander verbunden und es gibt
unterschiedliche Meinungen und Argumente, ob der Bau einer Briicke realisiert werden sollte.

Aufgabenstellung: Sollte zwischen Darchau und Neu-Darchau eine Elbbriicke gebaut
werden? Begriinden Sie Ihre Meinung, indem Sie Vor- und Nachteile der Elbiiberquerung

abwigen.

Abbildung 9 Aufgabenstellung, mit der die Teilnehmer*innen in allen drei Teilstudien gearbeitet haben

Wahrend der Recherche teilten die Teilnehmer*innen mit der Methode des Lauten Denkens ihre
Gedanken und Handlungen mit. Die Schiiler*innen hatten ebenfalls die Moglichkeit, sich
handschriftliche oder digitale Notizen zu machen. Alle digitalen Aktivititen wihrend der
Recherche und die begleitenden sprachlichen Ausfithrungen wurden mit einem Bildschirm- und
Audioaufnahmegerat aufgezeichnet. Anschlief3end wurden Transkripte erstellt, in denen sowohl
die digitalen Aktivititen, als auch die sprachlichen Auferungen und die Notizen der
Teilnehmer*innen zusammengefithrt und festgehalten wurden. Fiir die Auswertung der
Internetrecherche wurde ein theoretisches Rahmengeriist entwickelt, welches einen Uberblick
liber die theoriebasierten Anforderungen bei der Informationserschlieffung geographischer
Konflikte definiert. Diese Anforderungen umfassen das Identifizieren mehrdimensionaler
Informationen, die Analyse rdumlicher Informationen und das Erkennen zeitlich relevanter
Informationen. Die Analyse der Transkripte bestand aus einer Kombination aus qualitativer und
grundlegender quantitativer Analyse und sollte Antworten auf folgende Forschungsfragen

liefern:

[. Sind die Oberstufenschiiler*innen in der Lage, notwendige Informationen im
Internet zu finden, die es ihnen ermdglichen, den betreffenden geographischen
Konflikt zu verstehen?

II. Welche Schwierigkeiten zeigen die Oberstufenschiiler*innen bei der
Internetrecherche?

[II. Zeigen die Oberstufenschiiler*innen Recherchestrategien, die ihnen helfen,

niitzliche Informationen zu finden?
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3.2. Teilstudie 2: Die Entwicklung von Schiiler*innenargumentationen zu
komplexen geografischen Konflikten mit Hilfe von Internetrecherchen

Die Teilstudie 2 diente als Grundlage fiir die zweite der drei in dieser Dissertation eingebundenen
Publikationen (Kapitel 5.2.): Engelen, E. & Budke, A. (2021). Secondary school students’
development of arguments for complex geographical conflicts using the internet, Education

Inquiry, DOI: 10.1080/20004508.2021.1966887

Ziel der Teilstudie 2 war es, erste Erkenntnisse beziiglich der Kompetenzen von
Oberstufenschiiler*innen bei der Entwicklung von Argumentationen zu geographischen
Konflikten auf Basis von Internetrecherchen zu gewinnen. Dazu wurden die Teilnehmer*innen
der Teilstudie 1 gebeten, auf Basis ihrer Internetrecherche, die Fragestellung (Abb. 9)
argumentativ zu beantworten. Die Schiiler*innen wurden fiir diese Aufgabe nicht instruiert,
sondern sollten die gefundenen Informationen mit Hilfe ihre bestehenden methodischen und
fachlichen Kenntnisse zu einer geographischen Argumentation verarbeiten. Die Beurteilung der
Schiiler*innenargumentationen erfolgte durch ein entwickeltes Bewertungsschema fiir
geographische Argumentationen. Die Argumentationen, die sowohl faktische als auch normative
Argumente beinhalteten, wurden argumentationsanalytisch ausgewertet. Sprachliche
Leistungen wurden nicht bewertet; jedoch mussten die Aussagen relevant, giiltig, korrekt
(Budke et al., 2020, S. 117-118) und sprachlich unmissverstdndlich sein, um in die Bewertung
einzufliefien. Die Argumentationen der Schiiler*innen wurden bewertet, indem Punkte fiir jedes
Argument, Gegenargument und jede Widerlegung von Gegenargumenten, sowie fiir den
Einbezug von Daten, raumbezogenen Informationen, unterschiedlichen Perspektiven,
Bedingungen und die AuRerung der eigenen Meinung erzielt wurden. In einem zweiten Schritt
wurden die Ergebnisse der Argumentationen in Zusammenhang gebracht mit den Ergebnissen
der jeweiligen Schiiler*innen bei der vorherigen Internetrecherche (Teilstudie 1). Von
besonderem Interesse war es herauszufinden, ob hohe Kompetenzen in der Internetrecherche
sich beim Verfassen der Argumentationen ebenfalls positiv auswirken.

Es sollten folgende Forschungsfragen beantwortet werden:

L. Inwieweit sind die Schiiler*innen in der Lage, ein eigenes, begriindetes Urteil
tiber komplexe geographische Konflikte mit Hilfe von Informationen aus dem Internet
zu entwickeln?

II. Inwieweit beeinflusst der Erfolg der Schiiler*innen bei der Internetrecherche die

Qualitat ihrer daran ankniipfenden Argumentation?
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3.3. Teilstudie 3: Die Forderung von geographischer Internetrecherche
und nachfolgender Argumentation mit Hilfe einer Open Educational
Resource

Die Teilstudie 3 diente als Grundlage fiir die dritte der drei in dieser Dissertation eingebundenen
Publikationen (Kapitel 5.3.): Engelen, E. & Budke, A. (2022). Promoting geographic internet
searches and subsequent argumentation using an Open Educational Resource, 3,

https://doi.org/10.1016/j.caeo.2022.100090

Ziel der Teilstudie 3 war es, die Effektivitit eines digitalen Unterstiitzungsinstruments zu
beurteilen, welches zur Forderung von Internetrecherchen zu geographischen Konflikten und
darauf basierenden Argumentationen fiir Oberstufenschiiler*innen und Student*innen der
Geographie entwickelt wurde. Das Unterstiitzungsinstrument wurde auf Basis der Erkenntnisse
der Teilstudien 1 und 2 entwickelt. Es stellt eine digitale Lerneinheit dar, die als Open
Educational Resource verfligbar ist und unter folgendem Link abgerufen werden kann:

https://www.ilias.uni-koeln.de/ilias/goto uk Im 4510018.html. Die digitale Lerneinheit

besteht aus zwei Teilen: Im Teil I der Lerneinheit ,Kennenlernen von Strategien“ werden den
Lernenden mit Hilfe von Prdsentationen, Lernvideos und interaktiven Selbsttests hilfreiche
Strategien fiir die Internetrecherche und Argumentation zu geographischen Konflikten
nahegebracht. Im Teil Il der Lerneinheit ,Anwenden von Strategien“, wenden die Lernenden die
Strategien bei einer selbststindigen Internetrecherche mit einer anschlief3enden
Argumentation zu einer geographischen Fragestellung (Abb. 9) mit Hilfe von unterstiitzendem
Lernmaterial selbststindig an. Um die Effektivitat der Lerneinheit bewerten zu kénnen, wurden
die Arbeitsprodukte, bestehend aus den Ergebnissen der Internetrecherche und der
anschliefSend entwickelten Argumentation, von insgesamt 39 Oberstufenschiiler*innen und
Geographiestudent*innen analysiert und bewertet. Die angewandten Auswertungs- und
Bewertungsmethoden waren dabei identisch mit der quantitativen Auswertung der
Internetrecherche in Teilstudie 1, sowie der Analyse und Bewertung der Argumentation in
Teilstudie 2. Da die Teilnehmer*innen der Teilstudie 3 die gleiche Aufgabenstellung erhielten
wie die Teilnehmer*innen der Teilstudien 1 und 2 und die gleichen Auswertungsmethoden
genutzt wurden (s. Abb. 8), konnten die Ergebnisse der Teilstudie 3 genutzt werden, um sie mit
den zuvor erlangten Ergebnissen zu vergleichen. Dariiber hinaus bewerteten die
Teilnehmer*innen die Lerneinheit mit Hilfe von drei digital bereitgestellten Fragebogen. Es

sollten Antworten auf folgende Forschungsfragen gefunden werden:

L. Wie bewerten die Studierenden die digitale Lerneinheit in Bezug auf Layout und

Bedienbarkeit, Inhalt und Struktur sowie den (wahrgenommenen) Lerneffekt?
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I1. Inwieweit kann die digitale Lerneinheit die Internetrecherche und die

anschliefdende Argumentation der Lernenden zu komplexen geographischen Konflikten

verbessern?
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Abstract

Many teachers hesitate to integrate internet research into their lessons as they face major
uncertainties concerning their students’ competencies in retrieving, evaluating and processing
digital information. Understanding complex geographical conflicts using the internet poses
special challenges to students, as they need to obtain multi-dimensional, spatial and temporally
relevant information to grasp the conflict in its entirety. In order to obtain insights into students’
digital researching strategies, a study was conducted in 2018 with 20 German secondary school
students, who were asked to form their own opinion on a complex geographical conflict by
searching the internet for useful information. The students were instructed to share their
thoughts and actions aloud while undertaking the research. All digital activities and
accompanying speech were recorded with screen and audio capture technology. The analysis
of the transcripts consisted of a combination of qualitative and basic quantitative analysis, which
led to the conclusion that students have very different abilities in identifying multi-dimensional
information on complex geographical conflicts. The majority of the students neither used maps
nor paid attention to publication dates of websites or information. Furthermore, none of the
participants questioned the credibility of their retrieved digital information.

Keywords

Complex geographical conflicts; digital literacy; geography education; Germany; information
literacy; information retrieval; secondary education

1. Introduction

The internet and the distribution of mobile devices have irrevocably changed the accessibility of
information, as almost limitless amounts of data can be obtained at any place and at any time.
However, since the rise of Web 2.0, algorithm-based search engines and viral spreading of fake
news, internet users need research and evaluation competencies to find factually correct
information and to question the interests of the authors and their representation of facts.

In educational contexts, the large amounts of data on the internet can offer great opportunities
for classroom activity design, as information on almost all topics and for all school subjects can
be quickly accessed. Searching for information on the internet prepares students for an
information-based society, when employed to promote information problem-solving skills
(Wisconsin Educational Media Association, 1993, p.3). Student motivation may be increased
when searching the internet independently because the researching process requires their
responsibility. Students can gain better control over their learning process and can select topics
and information that correspond to their interests (Wallace & Kuppermann, 1997, p.2). However,
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even though German children between the age of 12 and 19 years old spend more than 200
minutes daily online (Medienpadagogischer Forschungsverband Studwest (MPFS), 2018, p.52),
it has been shown that many young people are facing major difficulties when independently
searching and evaluating online information (Fraillon et al., 2019, p.77).

Recent research focuses primarily on students’ digital information literacy on a general,
interdisciplinary level (Eickelmann et al., 2019; Metzger et al., 2015; Stanford History Education
Group, 2016). However, every single school subject has its own specific digital research
requirements: the challenges of undertaking internet research in modern foreign languages will
most likely require different competencies than researching in natural or social sciences. Thus,
digital information literacy should not (only) be instructed on a meta level but also be better
included in subject-specific, contextual projects (Hapke, 2007, pp.141-143). This suggests that
each school subject needs to develop concepts and materials to foster discipline-specific digital
information literacy. For geography education, internet research may be an efficient way to fully
investigate complex geographical conflicts, as up-to-date data, authentic information presented
from different perspectives, maps, web mapping services, pictures and videos expand the
possibilities of exploring a geographical conflict in its multiple dimensions and at different
scales. Discipline-specific requirements of digital information searches in geography have
received little attention thus far, and previous work has failed to address specific requirements
of understanding complex geographical conflicts using the internet. In order to gain a better
understanding of the students’ approaches and difficulties, we observed 20 German secondary
school students over the year 2018 when researching a complex geographical conflict on the
internet. The research presented here aims to establish preliminary findings on the following
research questions:

When searching the internet for complex geographical conflicts:

I. Do secondary school students find the necessary information that enables them to
understand the conflict in question?
II.  What are the difficulties that secondary school students face when undertaking internet
research?
lll.  Are there certain researching strategies that help secondary school students identify
useful information?

We first describe the theoretical requirements that should be fulfilled when researching
geographical conflicts. Subsequently we show how participating students met these
requirements, what difficulties they faced, and what strategies positively affected their research.

2. Theoretical framework

2.1 Understanding complex geographical conflicts and internet research

Understanding complex geographical conflicts is a particular difficulty in the school subject
geography. Complex geographical conflicts are spatial conflicts of interest, consisting of several
linked elements that are in a spatiotemporal dynamic (Budke & Miiller, 2015, p.177). Various
actors are involved in the conflict, pursuing different interests in the matter, e.g. economic,
ecological, and social. To give an example, the following question represents a typical complex
geographical conflict that could be addressed in geography lessons: should the Amazon
rainforest area be further developed? There is no generally valid answer to this question since
different ecologic, economic and social interests meet and different interest groups, such as
conservationists, agricultural firms or local residents pursue different goals and values. To form
a solid argument on the complex geographical conflict, students need to weigh up the
advantages and disadvantages for different scales, i.e. on a regional and a global level. Not all
aspects of the conflict can be considered equally, as they can have effects in very different
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dimensions. Furthermore, individual elements of the conflict cannot be viewed in isolation as
many aspects are interlinked. To answer complex geographical conflicts, students need to have
an understanding of the interrelations of natural circumstances and social activities, which is
deemed to be the main objective of geography education (Deutsche Gesellschaft fr
Geographie (DGfG), 2014, pp.5-6).

In traditional geography lessons, students are given all the necessary resources to understand
a conflict usually either on worksheets or within textbooks. This ensures that all information
available to the students is relevant and from credible sources. However, German geography
textbooks are not up-to-date and do not comply with current educational standards, as they lack
a variety of argumentative tasks and multi-perspective materials (Budke, 2011, p.261). The
information available on the internet differs somewhat for complex geographical conflicts, with a
wealth of up-to-date, multi-dimensional, and authentic information available to support the
different dimensions of a conflict. To assess the credibility of sources and information, students
need to critically evaluate the identified data, which includes questioning the intention of the
author and weighting the different pieces of information in order to develop a conclusive
argument.

On the basis of the current educational standards for geography and considering the special
challenges of digital research, we developed a framework supporting the understanding of
complex geographical conflicts when using the internet. We found that three approaches appear
to be relevant in order to fully understand complex geographical conflicts: (1) the identification of
multi-dimensional information; (2) the analysis of spatial information and; (3) the recognition of
temporally relevant information (see Figure 1).

(1) Identification of multi-dimensional information

+ Problem-oriented search for different stakeholders and perspectives (e.g. environment, economy,
social)

+ Problem-oriented search for controversy (pros/cons)

« Scrutinizing the authors' interest and the digital portrayal of different perspectives

{

(2) Analysis of spatial information

+ Problem-oriented search for spatial information on different scales
+ Usage of digital maps, web mapping services, information in pictures and videos

Checking sources

(3) Recognition of temporally relevant information

+ Setting the publication date of information in relation to the issue that is being dealt with
+ |dentifying developments in the conflict and finding the most up-to-date information

Figure 1: Approaches for understanding complex geographical conflicts using the internet
(author’s own diagram)

(1) Identification of multi-dimensional information

The concept of ‘change of perspective’ has been established as a teaching principle in
geography education. It is based on the assumption that every geographical conflict can be
seen from different perspectives and that this perspective can be changed by the observer
(Rhode-Juchtern, 2013, pp.214-215). As geography is the subject that combines scientific
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topics with social problems and thus represents both a natural and a social science (Gebhardt,
2016, p.51), when dealing with complex geographical conflicts, students need to identify the
interactions of natural preconditions and human activity, which are usually highly interconnected
(DGTG, 2014, p.6). In order for students to be able to assess a geographical conflict and
express their position on it with coherent arguments, they need to identify the controversy of the
conflict which arises when controversial positions and assessments of the problem are
presented by different individuals and groups (Ohl, 2013, p.163). Those controversial positions,
which may focus on ecological balance, economic security or social justice are, following the
concept of education for sustainable development, interlinked and interdependent (Bahr, 2013,
p.18). The students first must understand who represents which position in the conflict, what
motives and interests underlie these positions and what power the actors have to enforce their
position. In a further analysis, the positions of the actors must be related to each other to gain a
complete overview of the conflict. Thus, the identification of multi-dimensional information
provides a knowledge base for understanding the complexity of geographical conflicts which
has a particular impact on internet research: students’ search for information must be flexibly
designed since their understanding of the conflict and formation of their arguments will emerge
in the course of processing conflict-relevant information found along the way. In terms of
evaluation, students must be aware that information does not reach the internet without a
reason and, as such, the reader must always scrutinise the interest of the author. There is
usually a certain reason for the dissemination of online information, such as an economic or
political benefit. Stakeholders involved in a conflict publish information on the internet, which is
usually interpreted for their own purposes. In addition, the digital representation of the
publishers’ arguments needs to be examined critically.

(2) Analysis of spatial information

Geography is the school subject that deals centrally with the category of space. To understand
the impact of possible changes on different scales, and thus to fully comprehend complex
geographical conflicts, it is necessary to explore spatial conditions and resources - both natural
and human (DGfG, 2014, pp.5-6). Important cartographic sources on the internet are web
mapping services, photographs, satellite images, digital atlases and geographical information
systems. Those sources offer the opportunity to investigate the basic physical conditions of a
region and to understand spatial connections. In geography education, maps are used for
location purposes on a local and global scale, often as a starting point for explaining spatial
relationships and as a basis for communicating planning projects (Gryl, 2016, pp.5-6). The
impact of possible developments and changes can also be comprehended using digital maps.
Web mapping services are useful not only to find locations, but they are also helpful in problem-
based educational environments where the location-based dimension is important (Kerski,
2013, p.13). Research has shown that using geospatial technologies offers great opportunities
for positively affecting students’ spatial thinking and their understanding of spatial changes
(Favier & van der Schee, 2014, p.233; Xiang & Liu, 2017, p.73). In order to properly evaluate
spatial information, digital map reading competencies are needed that enable students to
analyse maps to find their own conflict-relevant information without having to repeat preformed
arguments.

(3) Recognition of temporally relevant information

The human conditions and natural circumstances of a geographical conflict are not static but
change over time (Warman, 1946, p.176). This change applies to all geographic processes,
from urbanisation processes to volcanic activity (DGfG, 2014, p.11), and current events are
linked to long-term developments, e.g. current periods of drought with global climate change
(Freytag et al., 2016, p.2). Therefore, the recognition of temporally relevant information is
necessary when trying to understand complex geographical conflicts. In geography education,
students are usually dealing with ongoing geographical issues, as the integration of current
events into geography lessons helps to foster situational learning environment (Kestler, 2015,
p.335). To form a valid argument in relation to an ongoing geographical conflict, up-to-date
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information and older information help to fully explore a conflict, as they illustrate developments
and changes of a geographical situation. If students are dealing with geographical conflicts that
occurred in the past, they need to be aware that, even if the conflict has finished, the latest state
of knowledge on the subject can still develop further. When searching the internet for
information, special caution is required, as once published on the internet information usually
remains online. Students need to pay special attention to the publication dates of their sources
and of the data given on websites to assess its validity. They need to set the date of the
information in relation to the conflict they are researching. This allows them to understand the
current state of the conflict and to reconstruct developments.

2.2 Adolescents’ digital information literacy

Being able to deal with the challenges of digital research, students need to acquire information
literacy, which is the ability to handle information in a ‘self-determined, sovereign, responsible
and goal-oriented’ manner (Ballod, 2015, p.36). Digital information literacy may be considered
an important skill for being a responsible citizen, as it can help people to participate in
democratic negotiation processes, to act self-determined, and to judge facts on the basis of
current research. In order to understand complex geographical conflicts, the vast amounts of
available online information must be filtered to identify relevant material. The author's intention
must be questioned critically and the credibility of the information must be checked.

An overview of previous studies suggests that young people lack digital information literacy in
many respects. The International Computer and Information Literacy Study (ICILS)
demonstrated that 30% of all participating German students faced major problems in retrieving
and evaluating online information (Eickelmann et al., 2019, p.125). The reasons for their
difficulties are diverse but generally students lack knowledge of the way in which search
engines function and of the limitations of searching using a single search engine (Deyrup &
Bloom, 2012, p.204; Julien & Barker, 2009, p.14). They tend to simply use the first results that
appear in a search list (Julien & Barker, 2009, p.15), especially when researching controversial
topics (Walhout et al., 2017, p.1457). Their search terms frequently consist of long strings of
words written in their natural language (Deyrup & Bloom, 2012, p.205). Many students seem to
have little knowledge of how to specify search queries and narrow down search results by using
Boolean operators (Deyrup & Bloom, 2012, p.205; Brusilovsky et al., 2010, p.189).

Teenagers, just as most internet users, are often not aware that algorithms determine what
information they receive and in which order they obtain it (Lischka & Stocker, 2017, p.14).
Studies in the United States have found that most high school students have not yet developed
an awareness of critically questioning information found on websites (Metzger et al. 2015,
p.236). Images from unknown sources are often blindly trusted and credible information can
often not be distinguished from advertising (Stanford History Education Group, 2016, pp.10-17).
Due to convenience, motivation, and time pressure students spend most of their research time
searching and scanning information, and very little time on the evaluation and organisation of
information (Walraven et al. 2009, p.244). Rather than choosing their sources due to quality and
reliability, students seem to prefer online websites that provide large amounts of easily
understandable information (Hong & Jo, 2017, pp.181-182).

Although many students do not seem familiar with key assessment criteria for digital information
and websites, they show high confidence with their researching skills and over-estimate their
own information literacy and research success (Deyrup & Bloom, 2012, p.205; Julien & Barker,
2009, p.15; Spiewak, 2017). A possible explanation for this misjudgement may be that schools
make a small contribution to developing their digital information literacy. Students get little
feedback on their knowledge and skills (Ihme & Senkbeil, 2017, p.34).

Despite many teachers being aware of their students having major difficulties with the correct
usage of online information and how to deal with the wealth of digital data, a case study has
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shown that few teachers take steps to promote these shortcomings (Mertes, 2016, p.172).
Recent research showed that 28% of German teachers frequently use digital information
research in their lessons (Schmid et al., 2017, pp.21-28). When giving students research
questions, teachers often choose the safe way out and direct students to specific online
resources that they consider to be appropriate (Purcell et al., 2012, p.50), which does not
prepare students for independent learning and develop their researching skills.

3. Material and methods

3.1 Participants

This study involved 20 students aged 16-18 years old from four secondary schools
(‘Gymnasium’) in North Rhine-Westphalia, Germany. The group of participants was comprised
of an equal number of female and male students, all of which were either in their final or pre-
final year. Seven out of these 20 students chose geography as a major field of study and 17 out
of 20 participants stated they received very good to satisfactory marks in the subject geography.
This relatively old student age group was chosen to ensure that digital information retrieval was
part of their private routine and that they all use the internet for information purposes. The
intention was to collect data from a group of secondary school students near the end of their
school career to gain insights into the internet researching skills of German students just before
starting their higher educational studies. Consequently, the results of this research can be
relevant also for universities, as the students’ digital competencies demonstrated in this study
may help to better reflect on the skills of their incoming student cohort. The study was carried
out from spring to autumn 2018 until it became apparent that recurring patterns were emerging
among the students during their internet research, which thus provided initial insights and
conclusions. This limited number of cases also enabled a very in-depth qualitative analysis of
the data. Certainly, the insights gained in this process must be verified in studies with higher
numbers of participants.

3.2 Study task

The participants were requested to form a reasoned judgement on a complex geographical
conflict by searching the internet for useful information. A local conflict was chosen, which is
characterised by diverging but interlinking economic, environmental, and social interests.
Spatial information and current material needed to be abundant and easily accessible through
digital means. The conflict to be resolved needed to be distant from the home of the students so
that the students had no prior knowledge.

These requirements were met by focusing on a geographical conflict occurring between the
small towns of Neu Darchau and Darchau in Lower Saxony, Germany. The task was to decide
whether a bridge should be constructed between the two towns that are separated by the River
Elbe (Figure 2). Views vary on whether the bridge should be built between different interest
groups due to a number of environmental, social, and economic factors. The convenience of
this conflict as a research task for our study lies not only in its geographic relevance; the issue
is also widely shared on the internet. A large amount of background information on the conflict,
including personal statements with differing views, can be found on a variety of websites that
include local and national newspapers, citizen initiatives, private blogs and Wikipedia. Videos
from private and journalist sources are available on YouTube, as well as numerous posts on
social networks such as Facebook. Of particular note is that common web mapping services —
such as Google Maps — also provide useful information on the conflict: the two towns are very
differently equipped in terms of infrastructure, such as schools, restaurants and supermarkets.
A visible landmark that gives a plausible explanation for the different developments of the two
towns, and also provides arguments for a historical and cultural relevance of a bridge, is the
former German Democratic Republic (East Germany) border facility watchtower next to the town
of Darchau. The inner German border separated the two towns of Darchau and Neu Darchau
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until 1990. There is no other bridge over the Elbe nearby, which confirms the dependency on
the existing ferry.

An Elbe bridge in Meu Darchau: curse or blessing?

A bridge between Neu Darchau and Darchau overthe River Elbe has long been a subject of discussion.
The two places are currently connected by a ferry, and there are different opinions and arguments as
to whether a bridge should be built

Task: Should a bridge be built between Darchau and Neu Darchau? Justify your opinion by
weighing up the pros and cons of a bridge’s construction over the River Elbe.

Figure 2: Study task — An Elbe Bridge in Neu Darchau: curse or blessing?

3.3 Data collection

Before starting the assignment the participating students were asked to fill in a partially
standardised questionnaire to collect independent variables such as personal and school data,
and information on their internet use at school and in private life. After answering the
questionnaire, the students were asked to complete the study task and form a reasoned opinion
on the conflict by researching the necessary information on the internet. While researching,
students were allowed to take notes, handwritten or using a digital writing tool such as Microsoft
Word or PowerPoint. This was optional for the students in order to offer them a working
environment that was as natural as possible and the notes gave insights into their thinking and
their researching strategies (San Diego et al., 2012, p.864). To provide a descriptive, in-depth
insight into the students’ strategies for research, participants were also asked to comment aloud
on their thoughts and actions during the task. The ‘thinking aloud’ approach was chosen as it
provides insights into cognitive processes while researching (Sandmann, 2014, p.179), usually
without affecting the structure and course of the thought process (Ericsson & Simon, 1993,
pp.105-106). We ensured that we obtained the consent of both parents and students to
participate in the study with recording of screen activity and concurrent verbalisations.

While working on the assignment, we made sure that there was enough privacy so that the
students were distracted as little as possible and were not inhibited from thinking aloud. 25% of
the students had their own room during the assignment. The remaining 75% of participants sat
in classrooms with up to 8 students, in which we secured enough privacy to express their
thoughts in an undisturbed environment: the individual workstations were spaced far apart and
were separated from each other by divider walls so that the students could not observe each
other. The students worked on laptops wearing headsets over which the thinking aloud was
recorded and which enabled them to listen to digital audio files and videos without disturbing the
other study participants.

A screen and audio recorder was installed to capture all of the participants’ digital actions and
accompanying speech. Whilst there are technical merits of using a camera and recording
device, this type of recording also had advantages with regards to the realism of the study
results. The effect of behaving differently when being filmed (Foster, 1996, p.37) was
considered to have been minimised using the screen and audio recorder, as there was no
visible camera and only the students’ on-screen actions and their voices were recorded.
Previous research has shown that study participants feel comfortable when their digital actions
are recorded with a screen recorder (Imler & Eichelberger, 2011, p.453). It was anticipated —
and after conducting the study was confirmed — that, while researching, most students switched
between taking notes and commenting verbally on information they found online. The
combination of the recorded verbalisations, the recorded digital actions and the students’ notes
enabled us to gain many insights into their researching approaches.
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Following the research task, participants gave their own opinion and their reasoning on the
geographical conflict in question. They then filled in a standardised questionnaire in which they
evaluated their success in finding information, their satisfaction with their conclusion and their
enjoyment of the task on a rating scale from 1 to 5. There was a time limit of approximately 45
minutes for the task, which equals the time slot of a German school lesson. All of the students’
thoughts and actions were recorded in an extended transcript, which included not only the
transcribed student verbalisations while researching, but also their concurrent digital actions,
the notes they took while researching and their justified opinion on the conflict.

Aside from the possible effect on the students whilst being recorded, some further limitations
should be taken into account that may have influenced the study results. First, the students’
research behaviour could further be affected by their motivation and by their interest in the topic.
Second, the method of thinking aloud was unfamiliar to students and may have been
uncomfortable or unsettling, which may have caused them not to express all their thoughts.
Furthermore, unconscious thoughts or those not uttered cannot be recorded using the method
of thinking aloud (Wilson, 1994, p.249). Third, the number of study participants cannot be
considered sufficient to provide actual tangible results, and the study has been carried out with
German students only. There may be different findings in other countries as the implementation
of internet research in geography education may be more elaborate.

3.4 Data analysis

Following the students’ approaches for understanding complex geographical conflicts using the
internet (Figure 1) we analysed: (1) the students’ identification of multi-dimensional information;
(2) their analysis of spatial information and; (3) their recognition of temporally relevant
information with respect to the three study questions, to determine: (I) whether the secondary
school students found the necessary information that enabled them to fully understand the
conflict; (1) what difficulties they faced and; (11l) whether there were certain strategies that help
them identify useful information. To do so, we analysed the extended transcripts of the students
researching process, the screen recordings and the simultaneous thinking aloud to get answers
to our study questions. We used QDA software to organise the relevant student statements and
Microsoft Excel to record the results of the analysis, to establish connections between the
chosen student strategies and the success or failure of the internet research, and to present the
findings graphically.

Firstly, to get a picture of the multi-dimensional information that the students identified, we
counted the number of relevant pieces of information that were correctly understood by the
students. We define ‘a relevant piece of information’ as any information that could serve as
evidence for an argument about the geographical conflict to be dealt with. To give an example,
the two following pieces of information on the conflict are both relevant, but in this context are
only defined as being one piece of relevant information, since they serve as evidence for the
same argument: ‘The bridge is very expensive’ and ‘The bridge costs X amount’. The second
information only supports the first one with an exact number. We were then able to identify how
many relevant pieces of information the participants had found and classified the participants as
performing above-average or below-average within this group, helping to identify researching
strategies the above-average performers used. We then analysed the search terms formulated
by the students, their choice of websites, and the information they collected with regards to its
relevance to the task. We further analysed the extended transcript to determine whether the
students explicitly mentioned difficulties they were having when searching for conflict-relevant
information. In order to find out which difficulties were more frequently encountered, we used
QDA software to organise the students' statements into categories, such as ‘difficulties in
reading comprehension’ or ‘difficulties in evaluating digital information’.
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Secondly, we were interested in how the students performed in analysing spatial information. As
spatial relations are difficult to express in texts it was of special interest to us whether students
used cartographic data to locate the place of interest and to find information on the conflict. We
were looking to determine the students’ difficulties and strategies in obtaining conflict-related
spatial information from maps. Therefore, we had to analyse the students’ actions when dealing
with maps and their accompanying speech. We looked at the students' screen recordings with a
focus on their map work to find out whether they used digital maps or map programs at all,
whether they located the conflict correctly, whether they used maps to verify the information
they found in texts, and whether they analysed the map with regard to the conflict issue. We
focused our analysis on the map work and the students’ concurrent verbalisations. However,
since students do not always express all thoughts, we also paid attention to cursor movements,
zooming in and out, and student notes, which might indicate that the map was analysed in
terms of the conflict.

Thirdly, we looked for indications as to whether the date of web pages and information was a
selection criterion known to the students and whether they used it to identify developments in
the conflict. To determine whether the students used the publication dates as a criterion for their
information retrieval, we focused our analysis on indications that the students were paying
attention to the date of publication or the date of information, either by mentioning it explicitly, by
including dates in their notes or their argumentation, or by using the cursor to move over the
date. As an example, the following quotes from two participating students were provided whilst
they were looking at their search engine result list:

So, they are all from 2018, that's a difference to 2015.
Let's see what's up to date. [...] So that's something more current than up here.
(NB all quotes have been translated from German into English)

We further hoped to get an indication of the difficulties and the strategies students used to
recognise temporally relevant information, such as having problems finding publication dates on
websites or using advanced search options to find up-to-date information on the conflict.

We were also interested as to whether we could find interactions between the identification of
multi-dimensional information, the analysis of spatial information and the recognition of
temporally relevant information. Using basic quantitative analysis, we wanted to determine
whether students who perform comparatively well in identifying multi-dimensional information
also paid special attention to publication dates or use maps comparatively often.

4. Results

4.1 The identification of multi-dimensional information

Identification of multi-dimensional information with regards to the geographical conflict is
needed to understand the complexity of the conflict and develop an opinion based on the
evidence. The observation of the students’ digital researching process revealed that their
success in retrieving information relevant to the conflict varies considerably. Figure 3 illustrates
that the amount varied between 4 and 15 relevant pieces of information the students identified
during their research. On average the 20 students identified 7.85 relevant pieces of information.
We could not find any correlations between the amount of conflict-relevant information found in
the internet research and the students’ independent variables: age nor gender, their grade in
geography lessons, or how often they conduct internet research in school or private life, did not
give any indication for their results. The time required for the research was the same for all
students, as was the technical equipment. Therefore, in the following section, we focus on the
different search strategies used by students to explain these results.
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Figure 3: The identification of conflict-relevant information whilst undertaking research using the
internet (authors’ own diagram)
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We observed that 7 out of the 20 students did not open any search results that were beyond the
first two results on the result list, and more than half of the participants often spent only a very
short period, sometimes less than 3 seconds, looking at the search result lists. As observers,
the selection of websites by the students often seemed arbitrary. Only 9 of the 20 students
showed obvious signs of reading the results, as they either read the results out loud or we
assumed they did because they stayed on the search result page for a sufficient time to read
the displayed search results.

To analyse the data in terms of strategies that helped students find conflict-relevant information,
we categorised the collected data of the students into two groups: the students who found 8 or
more relevant pieces of information were classified as above-average performers within this
group (N=9) and the students who identified 7 or less relevant pieces of information were
classified as below-average performers (N=11). As shown in Figure 4, the above-average
performers changed their search queries on average 6.77 times, whereas the below-average
performers modified their queries on average 4.81 times.

average amount of search queries _481 6.77

average amount of websites the students [N ;22

found conflict-relevant information on 3.00

® above-average performers (N=9) below-average performers (N=11)

Figure 4: The average amount of search queries undertaken and the average amount of
websites the students identified conflict-relevant information on (authors’ own diagram)

The students used on average 3.55 websites to identify conflict-relevant information in order to
form their opinion, with the above-average performers using around 28% more websites than
the below-average performers (Figure 4). It was unexpected that 4 out of the 20 participating
secondary school students only used one or two websites to extract information whilst
researching the geographic conflict. This relatively small number of websites used cannot be
explained with a lack of time, as, after finishing their research, the students were asked by the
researchers if they had had enough time to complete the task. Only one of the participants said
she had needed more time. All of the other participants considered their internet research to be
finished. 15 of the 20 students stated in the subsequent questionnaire that it was either ‘easy’ or
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‘very easy’ to find information on the topic. 5 of the students who found the least information
also stated that they were ‘very happy’ or ‘happy’ with their research results. Unsurprisingly, the
usage of more suitable resources led to the identification of more relevant information to the
conflict, as a single source of information usually contains only a limited selection of relevant
information. Therefore, the usage of a higher number of sources also increases the probability
that different valid pieces of information are included. However, as different sources can contain
the same content, not only is the number of used websites is of importance, but also the type of
website the students used.

Figure 5 illustrates the types of websites the students used, for example the websites of
newspapers or news broadcasters, websites of private action groups or Wikipedia. Websites
that we could not assign to any of the named categories were grouped under ‘others’, such as
private blogs. The above-average performers used on average 2.68 different types of websites;
the below-average performers used on average 1.81 different types of websites. 36% of the
below-average performers used only one type of website — the websites of newspapers — and
none of those students found more than 6 relevant pieces of information. It seems that by using
only journalist-written articles, the amount of relevant information identified was limited. In
particular, this was thought to be because, due to their limited scope, hewspaper articles cannot
include a large number of relevant pieces of information and the different perspectives involved
in the geographical conflict. In contrast, the citizens' initiatives and local political parties use their
web presences to describe their concerns comprehensively and present their arguments in a
very plausible manner. Overall, a mixture of different types of websites was shown to be the
best way to find a high number of multi-dimensional information of a geographic conflict, which
was shown by the participating student who identified most information, who used 4 different
types of websites, including websites of newspapers, private action groups, towns, and federal
state representations.

0% 20% 40% 60% 80% 100%
websites of newspapers or
news broadcaster
websites of private action
groups

Wikipedia

websites of political parties
websites of federal state
representations

websites of towns/
administrative districts

others

m above-average performers (N=9) below-average performers (N=11)

Figure 5: Different types of websites used by students in the research task (authors’ own
diagram)

As shown in Figure 6, most students took notes while researching, either handwritten or using a
digital writing tool, with some students taking notes in both ways. The majority of below-average
performers took handwritten notes, with only 2 out of 11 of these students using a digital writing
tool. On the contrary, 5 out of the 9 students deemed above-average performers made use of a
digital writing tool. Just over half of the students from the below-average group structured their
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notes according to argument and assigned them to pros and cons, whereas 78% of the above-
average students did so, and one of them assigned the identified pieces of information to the
relevant interest groups. These results lead to the assumption that structured notes, either
according to controversy or according to interest group, seem to be a strategy that positively
affects the identification of conflict-relevant information.
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Figure 6: The methods by which students took notes while researching (authors’ own diagram;
multiple choices are possible)

4.2 The analysis of spatial information

As shown in Figure 7, the majority of the students did not use any maps whilst researching the
geographic conflict. If students used maps it was generally at the very beginning of their search,
usually intending to locate the conflict. Only one participating student repeatedly used a map in
the course of their research and compared the information they read on websites with the
cartographic information of online maps.

do not use maps

use map but locates place of interest
incorrectly

. use maps to locate place of interest
60% correctly but not to identify conflict-
relevant aspects

5%

# use maps to locate place of interest
correctly and to identify conflict-
relevant aspects

Figure 7: Students using maps while searching the internet (authors’ own diagram)

30% of the above-average performers started their search explicitly searching for spatial
information and not on the conflict itself. This was demonstrated as their first search terms were,
for example, ‘Where is Darchau?’ or, they mentioned their interest in the location when thinking
aloud:
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First of all, | google the place to maybe find some information about it.

Only 18% of the below-average performers proceeded in that way. In contrast, 27% of the
below-average performers started their information search with the search terms ‘Elbe Bridge’,
and thus did not include the name of the place of interest. All of the above-average performers
included the location of the conflict in their first search query.

The majority of the students did not use maps to gain spatial information, but the texts they read
often contained information on the place of interest. However, 6 out of the 20 participating
students did not indicate that they retrieved any spatial information, neither maps nor in text. Of
this set of students, 4 of the 6 students are within the group of below-average performers.

There was no identifiable connection between the number of relevant pieces of information
identified and usage of maps or web mapping services. This leads to the assumption that the
majority of students blindly took information from the internet and did not obtain basic
knowledge of the location in question and did not explore the local conditions. This leaves us in
doubt as to whether the students understood all the information they found on the internet. It
also raises the question as to whether the pupils are at all able to form an opinion about a
conflict where the location and resources are unknown.

4.3 The recognition of temporally relevant information

The prerequisite for recognition of temporally relevant information is the observation of
publication dates and the date on which the identified information took place, where relevant.
Identifying the age of such information enables us to classify it in terms of time, to reconstruct
developments of events and to determine the current status of the conflict.

The geographic conflict the students focused on has been in discussion for a number of
decades, but current events have brought up the issue again and new developments in the
conflict have taken place. There have been a few more recent developments in the conflict, i.e.
that low water levels in summer 2018 have brought ferry traffic in the location of interest to a
standstill, and current politicians are responding to these with new proposals for a solution to
the conflict. The costs for the construction of a bridge are also considered to be rising.

As shown in Figure 8, 13 of the 20 participants did not show any noticeable signs of paying
attention to dates, such as mentioning it aloud explicitly or scrolling with the mouse over the
date of publication, a movement that was visible to the observers.

Out of the 7 students who apparently considered dates, only 1 student repeatedly identified
publication dates and apparently used it as a criterion in the information search. The remaining
6 students did not seem to continuously evaluate their sources by date and instead only
considered publication date once or twice during their research. Additionally, at least 1 of the 7
students who did consider dates did not check the publication date but rather trusted their
feelings, as shown in the following quote:

This page looks relatively up-to-date.

None of the students explicitly searched for up-to-date information by including a date in the
search terms, or by using advanced search options or Boolean operators to refine their search
terms. As none of the students used these search options, and did not mention them whilst
thinking aloud, it is thought that the students may not know strategies for refining their queries to
specify their search terms.

Similar to the use of maps, we could not identify any links between the students’ success in
identifying relevant information and whether they considered publication dates. This finding also
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casts doubt on the students' ability to distinguish the most recent state of events from earlier
developments and thus to understand the conflict.

35% 65%

2 - 6 8 10 12 14 16 18 20
students participating in the study (N=20)

O pay attention to publication dates O do not pay attention to publication dates

Figure 8: Students who considered publication dates (authors’ own diagram)

5. Discussion and conclusion

The aim of this study was to generate initial findings about the research behaviour of secondary
school students when trying to understand complex geographical conflicts using the internet.
This research has investigated the study questions: (I) whether the students found the
necessary information that enabled them to fully understand the conflict; (II) the difficulties
students face whilst researching and; (Ill) if there are certain researching strategies that help the
students identify useful information. The results of these questions are summarised below:

All students found suitable information during their research to get an overview of some
aspects of the conflict. However, to fully understand the conflict students need to identify
multi-perspective information, analyse spatial information and recognise temporally
relevant information to understand a geographical conflict in its entirety (Figure 1). The
main findings of our study revealed that students show very different abilities in finding
multi-dimensional information when searching the internet, as the number of identified
relevant pieces of information varied greatly between the participants.

The majority of the participating students did not use maps in order to gain spatial
information about the conflict. Only 15% of the participating students analysed a map
with regard to the conflict in question. A possible explanation for this finding might be
that the vast majority of map work in German geography classes is limited to describing
maps and students rarely work on tasks that require map analysis, and map-based
argumentations or evaluations are even rarer (Budke et al., 2017, p.11). The analysis of
maps would not only have helped the students to identify conflict-relevant information
but would also have supported the related texts identified.

Almost two thirds of the students did not consider publication dates and thus were not in
a position to classify the identified information in terms of time relevance, to understand
developments of the conflict or to determine the most current state of the conflict. Since
the majority of the students did not use maps nor considered dates, we can conclude
that they obtained information oblivious to where or when the conflict is taking place.
This leaves the quality of the obtained researched information in doubt. It was
particularly striking to observe that the student who identified the largest amount of
relevant pieces of information neither used maps nor considered publication dates. In
contrast, the students who identified the least conflict-relevant information used a map to
locate the place of interest and provided the publication dates of the retrieved
information.

46



When researching geographical conflicts the participating students showed problems
with both the method of researching information effectively and the evaluation of
information. Many students had problems with the appropriate use of search engines,
dealing with search result pages and evaluating digital information, which supports
previous findings (Deyrup & Bloom, 2012; Julien & Barker, 2009; Stanford History
Education Group, 2016). It was striking that pupils adopted the arguments of authors of
blogs, letters to the editor, and citizens' initiatives without scrutinising them. Such
behaviour when researching is particularly critical in the case of geographical conflicts,
as there is no clear solution and different arguments must be weighed against each
other to develop an argument. The retrieved information must be checked for accuracy
to form a reliable judgement on the conflict. The students’ missing verification of digital
information gives reason to believe that they were not familiar with checking information
and might not know any strategies of verifying the identified information. Whenever the
students expressed doubts about the seriousness of websites, this seemed to be based
on their gut feeling rather than specific criteria, as illustrated by the following student
quote:

So, there have been quite a few polls done here, but the question is whether
these polls are serious or not. But it looks like a study here or some kind of
paper. That's why | trust them for now.

Throughout the study, the only criterion that students knew about in order to determine
the seriousness of websites seemed to be website familiarity; when they already knew of
a website they considered it as trustworthy. If they were not familiar with a website,
students often did not consider them to be trustworthy, even if those were the online
presences of regional or national newspapers. This is shown in the following quote by a
student, who was reading the links on the search results list after entering his search
term:

And the first thing | see now is “SVZ Local”. | don't know it. | don't know this
“HAZ” either. | don't know the “National Newspaper” either. But, actually, | always
press on what seems familiar to me. But since | don't know anything here, | just
take the first one, because that was probably the most clicked and therefore, um,
yes.

The students’ difficulties in finding valuable information when searching the internet may
be influenced by a set of additional skills that we have not been able to measure in
detail. Empirical studies have shown that students’ general skills in information
evaluation and organisation seem to positively influence their searching performance
(Tsai et al., 2012, p.252), their writing skills and their general course performance tend to
positively correlate with their information literacy skills (Lanning & Mallek, 2017; Shao &
Purpur, 2016), and their reading comprehension influences their success in finding
digital information (Brand-Gruwel et al., 2009, p.1209; Kanniainen et al., 2019, p.2213).
Our observations give reason to believe that students’ reading comprehension
influenced their success in finding conflict-relevant information particularly; 45% of the
students within the group of below-average performers explicitly mentioned that they
were having comprehension problems. Of this group, 36% of the students
misunderstood content on websites and took incorrect notes. Within both groups, many
students overlooked valuable information on websites they were dealing with.

Strategies that apparently helped the students seemed to be the usage of a higher
number of websites, a higher diversity of online resources, and more frequent
modification of search terms. Additionally, the usage of digital writing tools to take notes
on the identified information, especially when structured according to argument or

47



interest group, seemed to positively affect the search. A possible explanation for the
effectiveness of digital notes may be that pupils can work faster with the help of digital
writing tools than when writing with pencil and paper, leaving them more time for their
research. Another possible explanation could be that students who do better research
also tend to have better computer skills and therefore may be more likely to use digital
writing programs. In addition, structured notes — handwritten or digital — give students a
better visual overview of what arguments they have already found and whether there
may be an imbalance between the proponents or opponents of a conflict issue.

As this study is only aiming to make some initial observations on students’ difficulties and
strategies when researching complex geographical conflicts, further research in the subject area
should be focused on whether the identified connections between students' success in
identifying conflict-relevant information and their researching strategies can also be found in
larger study groups. In addition, studies should investigate how to improve the digital
researching skills of students in geography lessons.

We anticipated that students who use maps to gather spatial information and who pay attention
to publications dates to recognise developments in the conflict will be more successful in finding
relevant information, so it was unexpected that the analysis of maps and recognition of
temporally relevant information did not seem to be connected with students’ researching
success in identifying multi-dimensional information on the conflict. Follow on work from this
study is focusing on the extent to which the students used their digitally retrieved information to
form their own justified opinion on the topic. We hope that the analysis of the students’
arguments will determine whether the number of identified multi-dimensional information, the
analysis of spatial information and the recognition of temporally relevant information influenced
the participants’ opinions on the conflict and their reasoned argumentation.

Our study was conducted with comparatively advanced, high-performing students. We can
assume that younger and weaker students would have even more difficulties researching
complex geographical conflicts using the internet. For educational purposes, the findings of this
study can provide initial ideas for a concept-based implementation of internet research in
geography education. As digital information literacy requires a broad set of skills, regular
guidance, practice, and multiple interventions will be necessary to result in a higher level of
proficiency in internet-based research (Gross & Latham, 2013, p.189). Our developed model,
consisting of three approaches for understanding complex geographical conflicts using the
internet (see Figure 1), can be used as a framework for the development of teaching concepts.
It appears that support materials such as scaffoldings, tables, or guidelines need to be
developed that foster the students’ identification of multi-dimensional information, their analysis
of spatial information, and their recognition of temporally relevant information to understand the
conflict in its entirety. Furthermore, it seems that the lesson design needs to better prepare
students for internet research on complex geographical conflicts, to support them during their
research in a process-guided manner, and to enable an evaluation of their research results.
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ABSTRACT

In secondary school geography lessons, students are encouraged
to form argumentatively founded opinions on complex geogra-
phical conflicts. For these conflicts, there is no one right solution Geography education:
and the content quality of the argumentation lies especially in the argumentation: Intern’et;
multi-perspective approach to the conflict and the integration of digital information search;
spatial information. The Internet offers a wealth of multi- complex geographical
perspective and spatial information on a great number of geogra- conflicts

phical conflicts worldwide. However, the digital information is

neither checked nor filtered nor didactically prepared. This study

examined the ability of 20 German secondary school students in

developing arguments on a complex geographical conflict after

searching the Internet for information. The students’ information

search and their concurrent verbalisations were taped using

screen and audio capture technology. The developed arguments

have been assessed using defined criteria for argumentations on

geographical conflicts. The analysis of the arguments showed that

the students included a range of perspectives , which suggests

that they were able to use the Internet as a source for obtaining

multi-perspective information on the conflict. However, whilst

effective digital information retrieval was the pre-condition in

understanding the geographical conflict, it has not shown to

guarantee the development of a high-quality argumentation.

KEYWORDS

1. Introduction

The term conflict describes “an opposing or problematic clash of multiple interests or
positions within and among persons, groups, institutions, states, and other associations of
persons” (Oflenbriigge, 2001). Geographical conflicts in particular, can be defined as
spatial conflicts of interest, which are complex when they consist of several interrelated
elements that are in a spatio-temporal dynamic (Budke & Miiller, 2015, p. 177). A well
known example of a complex geographical conflict, which could thus be analysed and
discussed by students in geography lessons, would be whether the Amazon rainforest
should be further developed. Understanding such a conflict and forming a reasoned
judgment on the subject poses special difficulties for students, as they need to connect
natural conditions with human activities and compare different interests and actors
(DGFG, 2014, p. 5-6). Students need to be able to identify the multiple perspectives
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involved in a conflict, i.e. interest groups with ecological concerns or economic benefits,
analyse spatial conditions, and recognise temporal developments as well as the current
state of the issue. Dealing with such geographical conflicts constitutes a problem-
solving process that is likely to enhance skills involved in forming an argument, may
increase the students’ abilities to form opinions and challenge their personally held
views and conceptions (Kuckuck, 2015, p. 77).

Using the Internet to search for information in geography education offers both
opportunities and challenges: on the one hand the Internet offers authentic, multi-
dimensional information on almost all geographical conflicts. Spatial information can
be gathered using digital web-mapping services, pictures and videos. Current and
historical information is available online to present the latest state of the conflict and
to trace developments through time. Furthermore, the digital search for information
ties in with the students’ relationship to the world around them, as the Internet, most
commonly the use of search engines and Wikipedia, has become students’ primary
source of information outside school (Purcell et al., 2012, p. 4). On the other hand, the
large amount of unfiltered, unevaluated information available on the Internet provides
special challenges for students, as information has to be found, filtered and critically
evaluated. It has been shown that German students are facing major difficulties in
retrieving and evaluating online information (Eickelmann et al., 2019, p. 125).

Information searches on the Internet, conducted in classroom settings, provide
teachers with opportunities to support their students’ digital information literacy by
improving their Internet research strategies and raising their awareness of how to deal
with digital information. However, the computer can only be a tool for teachers if they
themselves are trained in digital literacy, if they change their pedagogical strategies,
deepen their subject knowledge and take into account the students’ abilities
(Kroksmark, 2015, p. 124).

It is not yet understood how students form their own justified opinions of complex
geographical conflicts using information they have gathered from the Internet.
Consequently, this study looked at the extent to which information search on the
Internet influences the quality of a subsequent argument.

Therefore, this study aims to address the following research questions:

(I) To what extent are students able to develop their own reasoned judgment on
complex geographical conflicts using information found on the Internet?

(II) Does the students’ success in finding useful information during the Internet
search influence the quality of their subsequent arguments?

2. Argumentation in geography education

2.1. Subject-specific guidelines and the implementation of argumentation in
geography lessons

The German Educational Standards of Geography (2014) define skills in forming argu-
ments as a part of the competence areas ‘communication and evaluation’. These describe
that geography education should, among others, enable students to “analyse and compare
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the logical, subject-specific and argumentative quality of statements”, to “express subject-
specific opinions in a discussion in a well-founded and target-oriented manner” and to
“evaluate relevant facts and arguments on the basis of criteria [and] reflect on values”
(DGEFG, D. G. fur G. (Ed.), 2014, p. 29). Discussing geographical conflicts, specifically, to
“make a reasoned judgment/formulate a reasoned opinion on a given issue by weighing up
pro and contra arguments” (ibid. pp. 28-29) is classified as the highest level of difficulty
(performance level III). Besides the promotion of argumentation and evaluation skills, the
use of argumentation in geography lessons also fosters the understanding of subject content
and positively influences the students’ social and affective skills, such as the ability to
interact and compromise (Budke & Meyer, 2015, p. 14).

In geography, the majority of open-ended arguments are focused on controversial
issues, such as rainforest exploitation and climate change. Unlike other disciplines, such
as mathematics in which the correctness of an assertion is demonstrated with proof
(Tebaartz & Lengnink, 2015, p. 105), there is often no forgone conclusion to these
geographical conflicts. The enhancement of judgment competence and argumentation
skills of controversially discussed geographical issues should already take place in the
first years of geography education (grade 5 and 6), by initially teaching students to
weigh the pros and cons of such conflicts against each other. By the beginning of higher
secondary school, students should then be able to discuss spatial developments inde-
pendently, weighing up various pro and con arguments (Ministerjium fiir Schule und
Bildung & des Landes Nordrhein-Westfalen, 2019, p. 18, 24). The discussion of ill-
structed problems is not unique to geography education, as other school subjects may
focus on political-, historical-, or socioscientific issues. However, geographical conflicts
are special in that they are space-related, social conflicts. A judgment on the conflict
requires both, factual and normative arguments to be formed. Geographical arguments
can be described as being of high quality when different perspectives, such as ecological
concerns and economic benefits, are included in the argument and when the reasoning
focusses on the spatial conditions (Budke et al., 2015, p. 276).

In 2010, a classroom observation study of 1414 geography lessons revealed that
argument development took place in less than 10% of the lessons. Interviews with
geography teachers showed that they seemed to be only partially aware of the impor-
tance of argumentation in geography lessons (Budke, 2012, p. 25-34). However, over
the last decade, argumentation has become increased attention in the research field of
geography education. Various studies have been conducted on the implementation of
argumentation in geography lessons, for example to solve geographical problems
(Dittrich, 2017), to comprehend complex human-environment systems (Miiller,
2016), to better understand social discourses (Kuckuck, 2014), and to answer spatial
planning tasks (Budke & Maier, 2018). In addition to the possibilities of implementing
argumentation in geography education, research has also brought to light some of the
difficulties that students have in arguing geographically: starting with problems in
understanding an assignment and the information in text and visual sources, students
also had difficulties using the correct geographic terminology (Dittrich, 2017, p. 233).
They further showed structual and content-related shortcomings in the production of
coherent arguments on complex geographic conflicts (Uhlenwinkel, 2015, p. 59) and
also in the reception and evaluation of existing geographic arguments (Kuckuck,
2015, p. 86).
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2.2. Internet searches on complex geographical conflicts as a basis for
developing arguments

By the time German students reach the upper secondary school level, they should have
acquired a number of methodological competences (M) in geography lessons, including
the following: “Knowledge of sources and forms of information and information strategies
(M1), the ability to gather information (M2) and the ability to analyse information
(M3)”(DGEG, D. G. fir G. (Ed.), 2014, p. 18). It is explicitly stated in the educational
standards that technical information sources are becoming increasingly important due
to their topicality and that strategies for obtaining and evaluating (digital) information
must be taught in geography lessons (ibid. p.18).

The Internet is a particularly useful source of information for forming reasoned
judgements about geographical conflicts. Conventional sources in geography lessons,
such as textbooks and worksheets, cannot achieve the same level of information, as the
Internet provides:

e Multi-perspective, authentic information for almost all geographical conflicts in
digital representations of newspapers, citizen initiatives, party programmes, blogs,
social networks etc.

e Spatial information available from web mapping services, digital information
systems, pictures and videos.

¢ Recent and historical information to track developments and discover the most
recent status of a conflict.

When searching for information on geographical conflicts, the students need a high
level of competency in evaluation skills, as information is often not “neutral” but is
expressed by an actor with a special interest in the issue: for example, when students
find information on websites run by citizen initiatives, the information presented there
usually serves as arguments to support their own interests.

This engagement with the arguments of others, to comprehend, analyse and assess
their point of view, is an important step for students to participate in geographic
discourse. Students can only develop their own (counter-) arguments if they are able
to understand and evaluate existing arguments (Budke, Kuckuck, & Schibitz, 2015a,
p. 368). However, previous research has found that students lack digital evaluation
competencies: They tend to trust unknown sources (Stanford History Education Group,
2016, p. 17) and rarely critically assess information on websites (Metzger, Flanagin,
Markov, Grossman, & Bulger, 2015, S. 236). Students are more likely to use the first web
pages that are listed in search engine result lists, particularly when they are searching
for controversial topics (Walhout, Oomen, Jarodzka, & Brand-Gruwel, 2017, S. 1457).
Teachers predominantly rate their students’ ability to use multiple digital sources to
effectively support their argumentation as “poor” or “fair” (Purcell et al., 2012, p. 6).

Another necessary skill that students need when searching for geographical informa-
tion on the Internet is competency in map reading. Relevant information that is
available from online maps, such as the infrastructure and natural conditions for the
place of interest, must be found and analysed. Students then need to integrate the
information gained from these maps into their argument. However, it has been shown
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that even prospective geography teachers have deficits with regard to the necessary skills
for the development of map-based arguments. These university students showed diffi-
culties in analysing evidence contained in maps and in developing a sufficiently critical
stance on the focus of the map (Budke & Kuckuck, 2017, pp. 96-101).

Previous research has shown that secondary school students show a wide variety of
abilities when searching the Internet for complex geographical conflicts. Although they
tend to find a high amount of multi-dimensional information on a conflict, they rarely
use maps to analyse the associated spatial conditions. They predominantly do not pay
attention to publishing dates of the information to trace developments and to find out
about the latest state of the conflict (Engelen & Budke, 2020).

3. Methodology
3.1. Participants

The study was comprised of 20 students from four secondary schools (“Gymnasium”)
located in urban areas in North-Rhine-Westphalia (NRW), Germany. In these schools,
geography has been taught from grade 5 onwards. In the upper secondary school level,
which the participants in this study attended, the students can then decide whether to
drop geography lessons, whether to choose it as a major subject with 5 lessons per week
or as a minor subject with 3 lessons per week.

The participating students were in their final or pre-final year, and between 16 and
18 years old, with an equal number of female and male participants. This older age
group was chosen as it helped to get an insight into the highest level of possible
geographic argumentation skills taught in the context of Internet information search
in German schools. The results may be interesting to universities as they obtain an
understanding of the geographical reasoning skills of their incoming student cohort.
Seven participants chose geography as a major field of study and 17 students indicated
they had received very good to satisfactory grades in geography.

Even though dealing with (digital) sources should already be practiced in geography
from the 5th grade onwards as part of the acquisition of methodological competencies,
none of the participating students stated that they had already been specifically trained
in the use of digital information searches on geographic topics.

3.2. Study task and data collection

The study was conducted over a period of about half a year until recurring patterns
appeared, so that a certain data saturation was established for answering the study’s
research questions. Furthermore, the limited number of 20 study participants allowed
an in-depth analysis of the data collected and thus created qualitative results.

The students were asked to form a reasoned judgment on a complex geographical
conflict that they have had no previous knowledge of. To achieve this, a conflict was
chosen that was taking place in Lower Saxony, Germany, distant from the homes of the
study participants. The question was whether a bridge should be built over the River
Elbe to connect the towns of Darchau and Neu Darchau (Figure 1). Currently a regular
ferry provides a link between the two places. This study task was particularly suitable
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An Elbe bridge in Neu Darchau: curse or blessing?

A bridge between Neu Darchau and Darchau over the River Elbe has long been a subject of
discussion. The two places are currently connected by a ferry, and there are different opinions
and arguments as to whether a bridge should be built.

Task: Should a bridge be built between Darchau and Neu Darchau? Justify your opinion
by weighing up the pros and cons of a bridge’s construction over the River Elbe.

Figure 1. Assignment for the study task'

for geographic argumentation development as it is a spatial conflict with many different
economic, ecologic and social interests involved. The effects of the construction of
a bridge have to be evaluated on different scale levels as there are advantages and
disadvantages of a bridge for the immediate residents, for companies and commuters in
the extended district, but also involve costs for statewide taxpayers.

Information about the conflict is available on the internet on various sites that
provide authentic and multi-perspective insights into the conflict, such as the websites
of newspapers and citizens’ initiatives, Wikipedia, social networks, video platforms etc.
Furthermore, digital web mapping services give the possibility to explore spatial con-
ditions of the area, such as infrastructural facilities and natural characteristics.

The participating students worked individually on the study task and got a time slot
of approximately 45 minutes, which equals the length of a German school lesson. All
but one student stated afterwards that they had had enough time to complete the task
and that they considered their work finished. The students were asked to think aloud
while working on the assignment and were allowed to take notes using a digital writing
tool or handwritten. The Internet search and concurrent verbalisations were recorded
with screen and audio capture technology. This made it possible to watch the entire
search process of the students afterwards. The recording not only enables the viewer to
trace all the Internet retrieval activities carried out, such as entering search terms, using
websites or watching videos, also the cursor movements can be traced as well as all
sounds that the students either heard or uttered during their information search.

As the computers in the four different schools were not equipped with the necessary
software, and as we wanted to be available in case of possible questions or problems, we
either conducted the study in our institution or we were present in the students’ schools
while they were participating in the study. In both locations, the students worked
individually on our provided notebooks. We made sure that all students had enough
privacy, either by working in separate rooms or by creating sufficient space between
each work station and separating them with divider walls. Since underage students took
part in the study, consent was obtained from the study participants and their parents to
participate in the study.

To analyse the results we prepared extended protocols that included not only the
students’ argumentations but also the actions of their Internet search, the notes they
took while searching and the transcribed concurrent verbalisation. This approach
ensured that we could not only evaluate the students’ argumentation in isolation, but
also get insights into the students’ researching approaches and link the previous digital
information search with the analysis of their arguments. To find correlations between
the students’ success in identifying relevant information while searching the Internet
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and their subsequent argument, we counted all pieces of relevant, credible and factually
correct information the students found during their information search. In this way we
aimed to determine whether the Internet retrieval strategies and the amount of identi-
fied relevant information had an influence on the argument.

3.3. Analysis and assessment of student argumentations

To analyse students’ arguments, the structural framework developed by Toulmin (2003)
was used; a scheme that has often been used as a basis for the construction and
evaluation of student arguments in educational research studies (cf. ia. Erduran,
Simon, & Osborne, 2004; Foong & Daniel, 2010; Uhlenwinkel, 2015). According to
Toulmin, a basic argument consists of a claim, data to prove the claim and a warrant
(explicit or implicit) to support the claim (Figure 2). Further elements of more complex
arguments are backings to support the data, rebuttals considering counter-claims and
qualifiers indicating the degree of the claim’s strength with words such as “presumably”
or “certainly” (Toulmin, 2003, pp. 87-118).

The Toulmin framework helped to break down the student arguments into indivi-
dual components, analyse how students constructed their reasoning, and check the
arguments for structural completeness. It was particularly useful to decode and name
the individual elements of the student arguments. We agreed with a previous study on
argumentation (Erduran et al, 2004, pp. 918-919) in that it is often difficult to
distinguish between data, warrant and backing and combined these three elements to
one category, justifications, in the assessment.

Alongside structural analysis we examined the argumentations in terms of their
content quality, in the sense of geographical reasoning. For this purpose we followed
the quality criteria used in an argumentation evaluation scheme for students” written

qualifier
So, presumably "
data claim
Darchau has no Building a bridge between
primary school the two towns eases the
but Neu way to school for the
Darchau has children.
one.
rebuttal
- - warrant Unless, there is another

Since all children from primary school near

Darchau have to cross the Darchau on the same side

river to go to school. of the river

backing

Due to the compulsory school attendance, the
pupils have to go to school even if the ferry
cannot run, e.g. because of high water

Figure 2. Modified Toulmin argumentation pattern (2003). The example given represents an argu-
ment from the geographical conflict of the study assignment (authors' own elaboration)
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geographic argumentation, in which completeness, complexity, relevance, accuracy,
validity, spatial reference and multiperspectivity were considered as superordinate cri-
teria for the evaluation of geographic argumentations (Budke et al., 2015, p. 276; Budke
& Uhlenwinkel, 2011, pp. 117-121). As structural completeness and complexity has
already been analysed within the Toulmin scheme, we further examined whether an
argument was relevant to the problem (relevance), whether the data mentioned was
correct and precise from a scientific viewpoint (accuracy), and whether the connection
between claim and justifications was correct or comprehensible (validity). As it
enhances the quality of geographic argumentation, we further analysed whether the
students included arguments from different perspectives and actors involved in the
conflict (multiperspectivity) and whether spatial conditions of the place of interest have
been included in the arguments (spatial reference) (Budke et al., 2015, p. 276).

As shown in Table 1, we gave a score of 1 point for each validated justification to
support the own claim, as a higher number of reasons enhances the argument. This has
already proven to be useful in other studies (cf. Barzilai, Tzadok, & Eshet-Alkalai, 2015,
p. 746; Means & Voss, 1996, p. 142). We gave a further score of 1 point for each
validated counter-evidence and rebuttal of the counter-evidence, as the use of valid
counter-claims increases the quality of the argumentation because it shows the limita-
tions of a justification (Foong & Daniel, 2010, p. 1122) and involves consideration of
both sides of the argument (Means & Voss, 1996, p. 142). An argument was considered
to be ‘validated” when we evaluated it to be accurate, relevant and valid. When students
used specific information, such as numbers and figures, we awarded it with an addi-
tional 0.5 points each time, as the use of specific information shows a deeper knowledge
of the subject and is an indication that that it is not (simply) an assumption by the
students but that the information was taken from a source. We further gave an

Table 1. Argumentation evaluation scheme suitable for geographic argumentations (author’s own
diagram).

criteria of evaluation lysis of argt ion pattern assessment score

own opinion clearly stated 2 points

amount of justifications

> amount of counter-arguments 1 point each
k=]
- @ I amount of rebuttals of counter-arguments
E g % g g ...numbers, figures and dates
3 g o = s ...for whom the argument counts
= o L < == g
g 2 £ L o 2 a . =
© 51 0 B iEe information G .
o 2 B o g ... (further) perspectives included in
= 2 specifying the e : 0.5 point h
ol e arguments arguments (beginning with the second -9 points eac
& )
3 g SEhe ...when the argument counts
S =
© % S ...where the argument counts
o
o o
2
2 ...(further) spatial and temporal references
& - amount of justifications
T E 2 E
L ¢ 52 amount of counter-arguments 3
=EE 308 0 points
25 8o E amount of rebuttals of counter-arguments
= =
@ £ =

further information specifying the arguments
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additional 0.5 points when the students related an argument to a particular actor, place
or time, as the inclusion of different perspectives, spatial references and conditions that
explicitly stated where, when and for whom the respective argument applies, enhances
the quality of an geographical argument (Budke et al., 2015, p. 276).

In the context of geographical conflicts, not only factual arguments but also norma-
tive arguments, which refer to personal values and norms, are relevant. We therefore
also took into account the students” own logical conclusions, which we could evaluate as
valid based on our criteria mentioned above. For example, students stated that the
bridge would also mean independence, especially for young people. Such normative
justifications were also awarded 1 point, as were factual justifications. Ideally, these
justifications were then supported with factual figures, e.g. data on current ferry times.
Table 2 gives an exemplary overview of our analysis and assessment of student
statements.

4. Findings
4.1. Students’ argumentation skills on complex geographical conflicts

The 20 participating students found between 4 and 15 relevant, useful pieces of informa-
tion on the geographical conflict during their Internet searches (cf. Figure 5). With this
amount of information all participating students had collected a good set of pre-conditions
for writing an argumentation on the conflict (Engelen & Budke, 2020). One of the
participating students did not present his/her own opinion with a reasoned judgment at
all and therefore achieved 0 points in the argumentation task. As we do not believe this
student to have no argumentation skills but rather he/she had methodological problems

Table 2. lllustrated analysis and assessment of arguments (author’s own diagram).

statements within the argumentation element of the argumentation and assessment
1 | think that the Elbe bridge should be built. ® own opinion/claim (2 points)
2 The bridge is a great help for commuters, school e justification supporting the opinion (1 point)
children and residents who otherwise have to wait for e reference for whom it counts/multiperspectiv-
the ferry or take long detours ity (0.5 points)

3 According to a Citizens' Initiative it saves agriculture and ® justification supporting the opinion (1 point)
forestry more than 100,000 Euros annually in ferry ® numbers to specify the argument (0.5 points)
costs. e reference for whom it counts (0.5 points)

4 There may also be more tourism, which is good for the e invalid justification, as there is no warrant
people who live there. connecting it to the claim (0 points)
® specification for whom it counts “people who live
there” (0 points, as the argument is invalid)

5 A few other bridges on the Elbe are not usable due to @ jrrelevant/invalid justification, as this statement
renovations. is not relevant or obviously connected to our
conflict (0 points)

6 But for an access road to the bridge, some houses would ® counter-argument (1 point)
have to be demolished, forcing some residents out of e reference for whom it counts/ multiperspectiv-
their homes. ity (0.5 points)

7 However, this only applies if the access road cannot be @ rebuttal of counter-argument (1 point)
directed in any other way.
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20
W spatial references 18
16
14
DOvalidated perspectives 7
8
12
5
€ 10 2 _
mvalidated rebuttals for 2 4 5 m B —
counter-arguments 8 3 " 4 3 3 3
6 L 3 | 3 3 3
R
Dvalidated counter-arguments 4 1 [ 2 3 N N 2
2 > 544433344
2 2 2 2| 12
0

Ovalidated justifications
1 23 456 7 8 91011121314151617 1819

participating students (N=19)

Figure 3. Assessment and analysis of valid student argumentation patterns (N = 19) (author’s own
diagram); participating students are arranged according to their overall score in the argumentation,
starting with the student who scored the highest

(such as not reading the assignment carefully), the following evaluation of the students
argumentation skills focusses on the students who developed an argumentation (N = 19).
We found no connection between the questioned independent variables, such as age,
gender, school, mark in geography class, or students’ Internet use, and their success in
finding relevant information while searching the internet or in the argumentation task.
Analysis of the transcripts revealed that all students who developed an argument on the
conflict (N = 19) understood the issue they were dealing with. They were able to form an
opinion on the conflict and used at least two valid justifications to support their own
opinion. Thus, basic skills in argument formation have been present in all participating
students, however, the students’ argumentation skills vary greatly amongst the participants.

As shown in Figure 3, the students used between 2 and 6 valid justifications to
support their own opinion, with an average of 3.5. They introduced between 2 and 7
different perspectives in their valid arguments with an average of 3.6. These results
show that all participants were able to justify their opinion with valid reasons, and they
understood that there are different interests involved in the conflict. The perspectives
that were mostly included in the arguments were costs and financing of the bridge
(introduced in 17 out of 19 argumentations), the effect of a bridge for local residents (in
12 out of 19 argumentations), and environmental protection and nature conservation
(in 11 out of 19 argumentations). Whilst 7 out of 19 students included the advantages of
a bridge for school children and commuters, only 2 students included the perspective of
young people and their leisure time behaviour in their argumentation. This shows that
only a few students have worked with empathy and the adoption of the perspective of
peers in their argumentation. The fact that the students included up to 7 different
perspectives in their valid arguments has shown that internet information searches can
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Myvalidated justifications

Ovalidated counter-arguments

Ovalidated rebuttals for counter-
argument

R nullified justifications

®nullified counter-arguments

@nullified rebuttals for counter- 1 2 3 4 5 6 7 8
argument

Figure 4. Average student argumentation pattern used to justify their opinion (N = 19) (author’s
own diagram)

I internet research: 16
number of
identified
information (total 14
number)

C—argumentation:
number of
included valid
justifications,
counter-
arguments and
weakenings (total
number) 4

score in
argumentation

|

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

total number or score
N N
o N o ® =) o
N ]
w e ——
B ———

participating students (N=20)

Figure 5. Connection between the students’ scores in their argumentations, their inclusion of valid
justifications, counter-arguments and weakening in their argumentations and their number of
relevant, valid pieces of information identified while searching the Internet (author’s own diagram)

lead to a multi-perspective understanding of a geographical conflict. 17 out of the 19
students included at least one valid counter-argument in their reasoning, with one
student introducing 5 counter-arguments. 14 students also used at least one valid
rebuttal to weaken their counter-arguments. There was only one student who rebutted
a counter-argument by questioning the condition under which it applies (cf. Table 2,
statement 7). Although probably intuitive, this is a good technique for disproving
counter-arguments and should be encouraged, particularly the inclusions of spatial
conditions of an argument, as it strongly improves the quality of the geographic
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argumentation. It was predominantly the top-performers who included spatial refer-
ences in their argumentation, who consequently provided a higher quality geographic
argumentation.

4.2. Difficulties students faced in developing valid arguments

Figure 4 presents the average argumentation pattern of the students who developed an
argumentation (N = 19). On average, around three quarters of the students’ justifica-
tions were evaluated to be accurate, relevant and valid. 25% of the justifications had to
be nullified, because the students reasoned with conclusions that are very unlikely to
occur (26%), such as the argument that a bridge at this location would promote tourism
in the region. This can be considered as unlikely, as the scenic appeal and the campsite
there would probably rather lose attractiveness due to a bridge. Mostly however,
justifications had to be nullified because the students did not link their justifications
comprehensible to their claim (74%), as shown in the following student quote:

“Personally, I think the bridge should be built. [...] also, there are already bridges in
Démitz and Lauenburg which help people there a lot”. Simply because bridges in other
places are helpful, does not justify a bridge between Darchau and Neu-Darchau. The
spatial conditions in the towns of Domitz and Lauenburg might be different to our
place of interest, there might have been no ferry in operation prior to bridge
development, or there may be different natural characteristics or financial capacities.

The vast majority (80%) of the students’ counter-arguments were validated, as we
evaluated them to be accurate, relevant and valid. All of the counter-arguments that
were nullified were considered as invalid because there was no comprehensive connec-
tion between the counter-arguments and student’s own opinion. However, it was
different for students’ rebuttals of counter-arguments: 21% of the students’ rebuttals
of counter-arguments were assessed as inaccurate, usually because the students were
trying to weaken the counter-arguments with unproven assumptions, as shown in the
following student statement:

“[...] although the costs involved are very high, [...] at EUR 60-75 million they are within
an acceptable range”. After a 45 minute internet search in which the student has found no
information of the financial capacities of the region, we cannot call this statement
a validated weakening of a counter-argument, but rather an unproven assumption.

4.3. Connection between the students’ success in their argumentations and their
prior Internet search

Based on the analysis and assessment of the student arguments, we were particularly
interested to find out the extent to which students’ success in their digital information
search influenced their reasoning on the conflict. We expected that students who
perform well in their digital information search and find a high range of useful
information on the conflict would also be able to justify their opinion soundly.
However, the analysis of the amount of information found by the students and the
number of justifications, counter-arguments and rebuttals in their subsequent argu-
mentation indicated a slightly negative correlation (r = —0.33). As shown in Figure 5,
the participants who developed arguments and presented their own opinion with
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a reasoned judgment achieved between 4 and 16 points, with an average of 10.3 points.
The student who performed best in the argumentation development found 6 pieces of
information on the conflict during his/her Internet search. On the contrary, the three
students who had found the highest amount of information during their Internet
search, between 12 and 15 pieces, included only a few of these aspects in their
arguments, and tended to write comparably weak or even no argumentations. The
lack of correlation may also be due to the fact that all students found enough informa-
tion on the conflict to enable them to justify their opinion with reasoning. Since the
participants had no previous knowledge on the topic the students could not have
developed a good argument on the conflict if they had found very little or no informa-
tion at all. As this is an exploratory study, this negative correlation cannot be con-
sidered representative, but refers exclusively to our study group. Nevertheless, this
result points to a deficiency, which will be discussed further in the discussion chapter.

Interestingly, the two students who gained the highest score in their argumentation
included more validated justifications, counter-arguments and rebuttals of counter-
arguments in their argumentation than information they found on the conflict during
their Internet search. Those two students had the ability to use the information found
to create more arguments, by using different techniques such as empathy, logical
thinking, and linking information from different sources, as shown in the following
examples:

Student 1 read about the ferry timetable and used empathy to explain what that
means for different actors: “[...] because the ferry only runs until 9:00 in the evening [...]
and when it stops running in the evening [this] is also [annoying] for young people when
they want to meet other people and go home in the evening. The student further linked
facts and connected information found from different sources, which enabled him to
weaken a counter-argument: “It would be advantageous for companies if a bridge were to
exist, as accessibility and also competitiveness would be increased. The high costs are
a problem [...] but they are also investing in this bridge and this will possibly strengthen
the economy”. Student 2 read about the negative impact of the bridge on the environ-
ment. He used his general knowledge to weaken this argument: “It is to be expected that
there will be more traffic because of the bridge, but ferries also pollute the environment”
(student 2).

It seemed that students who organised their notes during their information search in
pro and con arguments performed better in the argumentation task than students who
made unstructured notes. As shown in Figure 6, we categorised the 19 students into the
ones who achieved 10.3 or more points in their argumentation and can therefore be
classified as performing above-average within this group (N = 8 students), and the ones
who achieved less than 10.3 points and are therefore classified as below-average
performers within this group (N = 11). In both groups all but one student took notes
while searching the Internet. All the above-average performers, who took notes, struc-
tured their notes into pros and cons, whereas in the group of below-average performers
only half of them did so. This indicates that taking structured notes helps to develop
a sound argumentation. Some of the participating students who had collected a lot of
information during the internet search did not structure their notes and presumably
thus failed to turn all the information they found into arguments.
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100%
# Students not taking notes
80%
B Students structuring their notes
60% according to controversy (pro/con)
40% Il Students not structuring their notes
° according to controversy (pro/con)
20%
0%

Students performing above- Students performing below-
average in the average in the
argumentation task (N=8) argumentation task (N=11)

Figure 6. Connection between taking structures notes during the Internet search and the students’
success in argumentation (author’s own diagram)

5. Conclusion and discussion

Our study investigated (I) the extent to which students are able to develop their own
reasoned judgment on complex geographical conflicts following searching the Internet
for information and (II) the extent to which students’ success in finding useful
information during their Internet search influences the quality of their arguments.
The results, which can serve as a starting point for further quantitative research, are
summarised and discussed as follows:

(I) All of the participating students who developed an argumentation were able to
successfully use their independent Internet search to form their own opinion
about the conflict. The analysis of the student argumentations showed that the
participants understood the conflict they were dealing with and they justified
their own opinion on the topic with arguments including at least two different
perspectives. The vast majority of the students included counter-arguments in
their reasoning. Nonetheless, there were large differences in the quality of the
students’ argumentations: 20-25% of all arguments were not evaluated as valid
or accurate, mostly because students did not connect their justifications or
counter-arguments logically with their own opinion, or because they used
unproven assumptions when trying to rebut counter-arguments. Spatial refer-
ences were missing in almost all argumentations of the below-average perfor-
mers, whereas 7 out of 8 of the above-average performers included spatial
references in their arguments, thus showing the ability to enhance the quality
of their geographic arguments.
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We assume that the results of this study can be explained by the experiences that the
students have had in their previous school years. Writing arguments on geographical
conflicts on the basis of Internet information searches were probably little done or
reflected upon. Therefore, the study results can be relevant for teaching. Previous
research has shown that argumentation skills can be fostered through practice
(Driver, Newton, & Osborne, 2000) and explicit instruction, enabling students to
transfer their newly acquired skills to different topics and show higher number of
justifications and more complex argumentation structures (Zohar & Nemet, 2002).
Connecting justifications and the student’s opinion in a meaningful and comprehen-
sible way for the reader and thereby creating valid arguments may be practised, for
example, through scaffolded peer feedback, supporting students in checking each
other’s arguments for accuracy, relevance and validity. Peer feedback has shown to
positively influence the quality of student argumentations on geographical topics
(Morawski & Budke, 2019, p. 12).

Weakening counter-arguments may be practices by questioning the conditions
under which they apply and thereby avoiding unproven assumptions. In contrast to
what some students may think, arguments are rarely absolute and questioning the
conditions, i.e. when, where and to whom the argument applies, is a good technique
to rebut counter-arguments (Budke et al., 2015, p. 276). Furthermore, the analysis of
maps for argumentative purposes and use of spatial reference in the argumentation
needs to be fostered, as well as recognition of temporal developments of a conflict.
Teaching material with structuring and formulation aids would help to create map-
based argumentations (Budke, Kuckuck, Michalak, & Miiller, 2016).

(I) IL. Our results did not show that the students’ success in finding useful informa-
tion during their Internet search was connected to their success in developing
a reasoned judgment on the conflict. A few students who found a very high
amount of useful information during their Internet search performed poorly in
the argumentation task. However, all participating students found sufficient
pieces of information on the conflict during their Internet search to understand
the conflict, which is the basic prerequisite for being able to develop an
argumentation on an unknown topic. The students were able to use the infor-
mation they found to include arguments from different perspectives and interest
groups in their reasoning, with an average of 3.6 different perspectives included
in their validated arguments. It is questionable as to whether such results would
also have been achieved with traditional media, such as worksheets or German
geography textbooks, which lack multi-perspective material (Budke, 2011,
p. 261).

In an earlier study, in which university students were asked to write an argumenta-
tion on a socio-scientific issue with the help of four defined, scientific internet sources,
it was shown that elaborate online sourcing enhances the justification of the claim and
increases the integration of sources into the argumentation (Barzilai et al., 2015). We
could not confirm these results in our study, which, however, included an open internet
search conducted by secondary school students. Difficulties the students experienced
were that many of them did not include all of the information they found on the
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Internet in their argument and based their reasoning on only a few pieces of identified
information. More than half of the students incorporated less arguments in their
reasoning than relevant information they found during their Internet search. This
shows that finding information and processing this information in an argument are
two different competencies that both need to be fostered. Just because students actually
know arguments about a matter, does not mean that they necessarily use them in their
argumentation. Students need to understand that the information they have found on
the Internet is valuable for argument development and, if correct and credible, should
be included in their reasoning. The students are thought to lack methodological skills to
integrate evidence into the argumentation. Intervention studies have shown that
instruction, which focuses on evidence-based argumentation and the enhancement of
meta-level awareness, promotes the use of evidence in argumentation (Iordanou &
Constantinou, 2014, 2015).

It seems that it is not the amount of identified information but the manner in which
the students took their notes that influenced their argumentation; notes that were
structured into pro and con arguments seemed to have resulted in better argument
development. Previous studies have also identified links between the organisation of
information and the subsequent argumentation. Structured organisation of information
has been found to have positive effects on the integration of arguments and counter-
arguments in reasonings on controversial topics (Nussbaum, 2008) and it also has
found to have a beneficial impact on the multi-perspectivity of arguments (Uesaka,
Igarashi, & Suetsugu, 2016). Thus, one focus of argumentation support would have to
be the structuring of the information found on the Internet. Unlike the educational
materials found in textbooks, which usually offer only few perspectives on a conflict and
are designed to be manageable for students, the Internet offers a wealth of information
for a variety of readers. Developing an argumentation with this large amount of
information requires a structured processing of the information and the ability to
link the different aspects to a conclusive argumentation. Some participating students
probably lacked the methodological and structural knowledge of how to use the
available information to form a reasoned opinion.

We are currently in the process of using our findings to develop a framework for
students that will help them structure their digitally-acquired geographical knowledge
and improve the quality of the subsequent argumentation. To develop this, we use the
findings from the analysis of the students’ internet information searches and their
simultaneous thinking aloud (Engelen & Budke, 2020). Among other things, it was
found that students find more information on the Internet when they use different
types of websites, e.g. newspapers, online representations of cities or private websites
such as those of initiatives of citizens than when only using one type of website. At the
same time, students need to pay more attention to the date and origin of the informa-
tion. This can be done, for example, through targeted training and with the help of
material-based Internet searches in which the students have to record the found
information systematically. The students must be offered a framework in which they
can collect the conflict-relevant multi-perspective information, the results of the digital
map analysis, and the temporal developments of the conflict in a structured way.

The subsequent argumentation can be supported, for example, by linguistic or
structural aids. There are already support systems that help students in the processing
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of information acquired during Internet searches (cf. Scholl et al, 2008; Zhang &
Quintana, 2012), however, they lack the special requirements for researching complex
geographical conflicts and the development of a subsequent argumentation. Also, there
are frameworks for the elaboration of student argumentations on geographical issues
(cf. Felzmann, 2012; Kuckuck, 2012; Kulick, 2012), but these are based on predeter-
mined sources, e.g. in the form of worksheets or textbooks, and must therefore be
extended to meet the challenges of independent Internet information searches on
geographical problems.

This study does not claim to show representative results for the whole of Germany. It
is an explorative study and is intended to generate initial findings with regard to the
research questions. It provides initial insights into the ability of secondary school
students to develop argumentations for geographical conflicts after searching informa-
tion on the Internet. Our results may be useful for geography lesson task structure but
need to be validated by larger groups of participants. Further studies on the topic
should also be carried out to find out the extent to which the results differ with the age
of students.

Note

1. The study task has been translated from German into English. The original German task
was:Eine Elbbriicke in Neu-Darchau: Fluch oder Segen?Lange schon wird iiber eine Elbbriicke
zwischen den Orten Neu-Darchau und Darchau diskutiert. Die beiden Orte werden derzeit
iiber eine Fihre miteinander verbunden und es gibt unterschiedliche Meinungen und
Argumente, ob der Bau einer Briicke realisiert werden sollte. Aufgabenstellung: Sollte zwischen
Darchau und Neu-Darchau eine Elbbriicke gebaut werden? Begriinde deine Meinung, indem
du Vor- und Nachteile der Elbiiberquerung abwdgst.
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The internet provides up-to-date, multi-dimensional and spatial information on geographical conflicts world-
wide. Internet searches can therefore be used in geography education for students to learn about geographical
conflicts and to form their own opinions on them. However, previous research indicates that students lack
competences in searching and evaluating digital information on geographical conflicts and also in processing the
information found argumentatively. Therefore, we developed a digital learning unit, available as Open Educa-
tional Resource, to train upper secondary and university students in targeted strategies for conducting internet
searches on geographical conflicts and developing subsequent argumentations. In this study, we investigated
whether geographic internet searches and argumentation skills can be promoted using the learning unit. For this
purpose, we analysed the work products of 39 students that they produced within the learning unit, consisting of
an internet search on a geographical conflict and a subsequent argumentation. In addition, the students evalu-
ated the learning unit using digitally provided questionnaires. A comparison of the students’ work results with
previous research shows that the learning unit does not seem to affect the amount of information students find on
the internet, but students seemed to engage more intensively with the information found. Using the information
from the internet, students were able to create multi-perspective argumentations in which they could defend
their opinions with justifications, counter-arguments and rebuttals. The results of our study thus show that
internet searches on geographical conflicts and the development of subsequent argumentation can be promoted
with the digital learning unit.

1. Introduction

German teenagers spend on average almost half an hour per day
searching for information online, with their top three search options
being Google or other search engines, YouTube and Wikipedia ([40], p.
33,49). With numerous Google queries every day, the digital search for
information easily becomes an almost unconscious habit, liable to be a
superficial process with little reflection ([24], p. 40).

Turning our students into responsible participants in society also
means training them in the critical use of information. Educational in-
stitutions need to address, in particular, the opportunities and chal-
lenges of information from the internet, as many people struggle with
the necessary competencies for dealing with digital information, lacking
either technical or cognitive skills ([7], p. 2). The ability “to recognise
information needs, to identify, acquire, evaluate and use information effec-
tively" is referred to as information literacy ([51], p. 225). It is
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increasingly related to digital information and the internet. Hence, it
interconnects with other areas of competence such as digital literacy,
data literacy and media literacy ([25], p. 34).

In Germany, there have long been calls for the information literacy
skills of children and young people to be promoted more strongly in
schools (i.a. [22,26]). The current results of the International Computer
and Information Literacy Study (ICILS), a comparative study of eighth
graders, confirm the urgency of this need [17]. Approximately one third
of the German students in the study have shown to have only very basic
computer and information literacy skills. Less than 2% of the German
eighth graders reached the highest level of competence and were thus
able to evaluate and organise digital information independently and to
produce information products that were high-quality in terms of content
and form ([17], p. 13).

In this context, the need for the integration of media education and
information literacy into teacher training and into the school subject
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curricula emerges ([51], p. 232). A basic awareness of information lit-
eracy can be promoted by interdisciplinary measures such as courses on
“search techniques”, but should not be limited to that ([25], p. 36,40).
The different school subjects can contribute to the development of in-
formation competence in their own way. To make this possible, there is a
need for action for educationalists in each subject area on how the
development of these competences can be integrated within the subject
curricula ([16], p. 158).

We created a digital learning unit, available as Open Education
Resource (OER)', focussing on the subject-specific needs for internet
searches and information processing in the form of argumentations in
geography courses in universities and upper secondary schools. Previous
research on students’ skills in researching and processing geographical
conflicts on the internet has shown that students have difficulties
researching information effectively and with the evaluation of the in-
formation found ([ 18], p. 18). In addition, students were not always able
to further process the information found on the internet in a high-quality
geographical argumentation ([20], p. 15). The aim of our study is to find
out whether students’ skills in internet searches on geographical con-
flicts and the processing of the information found in the form of argu-
mentation can be promoted through the digital learning unit we have
created. Thus, it is designed to foster strategies when searching the
internet to answer geographical conflicts, to organise the information
found, to support the opinion forming process and to train the devel-
opment of a subsequent geographic argumentation. The research ques-
tions that emerged for the evaluation of the digital learning unit were
the following:

1 How do students evaluate the digital learning unit in terms of real-
isation and usability, content and structure, and (perceived) learning
effect?

2 To what extent can the digital learning unit improve students’
internet searches and subsequent argumentation on complex
geographical conflicts?

This paper is structured as follows. We first give a theoretical back-
ground on internet searches on geographical conflicts and the processing
of the information found in the form of geographical argumentations.
Then we describe the digital learning unit, explaining the study design
and the evaluation methods. Finally, we present the results and discuss
them with regard to our research questions.

2. Theoretical basckground

2.1. Internet searches and the processing of information in geography
courses

Existing research on students’ general competencies in internet
searches and in dealing with digital information suggests that adoles-
cents often show an unreflective behaviour in the selection of websites
([311, p. 15; [49], p. 1457) and are often too uncritical in their use of
information from the internet [10,39,46]. However, research mostly
refers to skills in dealing with digital information in general, yet each
(school) discipline has its own unique challenges to internet research
and also to the handling of digital information. For instance, if mathe-
matics requires the ability to find the one correct answer, competent
internet research in modern foreign languages requires linguistic and
intercultural skills in order to be able to use content at all. To address the
specifics of internet searches in geography, we will initially outline the
content and objectives of the subject.

According to the German Educational Standards in Geography [15],
in geography education students learn to understand the interactions

1 Link to the OER “Internet searches as a basis for argumentation in geog-
raphy”:https://www.ilias.uni-koeln.de/ilias/goto_uk_1Im_4510018.html
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between nature and society by dealing with specific regional examples
of geographical conflicts, exploring their processes and problems and
developing solutions to them. The special potential in dealing with
geographical processes and conflicts lies in the fact that these arise from
the interactions between natural, physical-geographical conditions and
human activities. Geography is the bridging subject between the social
sciences and the natural sciences ([15], pp. 5-6). Geographical conflicts
include, amongst others, disputes over questions of spatial or urban
planning that are affected by divergent economic, ecological and social
interests. They are complex problems, because they are ill-defined sit-
uations with a number of unknown factors and influences that usually
only become apparent during the process of dealing with the problem
([8], p. 154). Further, the elements of the conflict are interrelated and
have a spatio-temporal dynamic (Budke and Miiller, 2015, 177). In
distinction to political or historical conflicts, geographical conflicts are
always spatially related and combine both, natural and anthropogenic
factors or actors with their interests. Examples of geographical conflicts
include disputes over the construction of wind farms in particular lo-
cations, the new development or expansion of an airport, the conversion
of specific agricultural land to housing or commercial use, etc.

In order to understand geographical conflicts in their entirety, multi-
dimensional, spatial and temporally relevant information is needed
([18], 6): Multi-dimensional information provides an overview of the
different actors involved in the conflict, their interests and arguments.
Spatial information is necessary because arguments that apply to a
similar conflict in another place may not necessarily be transferable due
to the different natural and man-made conditions of the spaces involved.
As geographical conflicts are also subject to temporal change and can
have various historical causes, older information can represent the
course of the conflict, but current information is needed to evaluate the
present state of the conflict. Textbooks can hardly provide up-to-date
information on a multitude of geographical conflicts in their
numerous perspectives, for lack of space. The internet is the source
where all this information can be found on a great number of
geographical conflicts worldwide. When searching the internet to un-
derstand a geographical conflict, students thus need to identify
multi-dimensional information, analyse spatial information and recog-
nise temporally relevant information on the conflict (see Fig. 1).

To explore a geographical conflict in its multiple dimensions, finding
the information is the necessary prerequisite, but it is not the end of the
process. When solving information problems with the help of the
internet, the information retrieved needs to be put together to address
the problem. As such, the organisation and presentation of information
can be called the “synthesis” of the problem-solving process ([9], p.
1209). Since geographical conflicts are characterised by the clash of
different interests and opinions, the logical synthesis of the information
retrieved constitutes a discussion or argumentation. In this context, a
high-quality argumentation must present, connect and discuss different
perspectives of the geographical conflict, such as economic, ecological
and social concerns. In order to be able to develop an argumentation on
the conflict, students need to organise their information and form their
own opinions on the conflict. A convincing argumentation, however, is
not only about listing arguments that support one’s own opinion: stu-
dents need to be able to weigh and discuss the pros and cons of the
conflict, as the inclusion of counter-arguments raises the quality of the
argumentation, showing awareness of both sides of the conflict ([37], p.
142). Also, to argue geographically, the spatial conditions of the conflict
location must be taken into account, e.g. infrastructure, population,
natural conditions, etc. ([11], p. 276). Until now there have been no
tested didactic concepts to support students in searching the internet for
geographical questions, to help them organise the information they find
and to support them in developing an argumentation on the basis of the
information found. In the following section, we outline which strategies
have proven useful in geographical internet searches and subsequent
argumentation and thus ought to be promoted.
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Fig. 1. Internet searches on complex geographical conflicts (cf. [18], 6).

2.2. Useful strategies for geographic internet searches and subsequent
argumentations

Searching the internet for multi-dimensional information on
geographical conflicts, students need to understand that information
published on the internet often does not provide a neutral overview of a
topic, but presents arguments that support a particular position. Stu-
dents thus have to question the interest of a source and to “give a critical
opinion on the role of special interests in the presentation of geographically
relevant information" ([15], p. 23). However, many young people and
adults have little awareness that digital sources often come from a
particular perspective with a special interest, as they often do not
question the author’s background and thus do not recognise possible
interests ([10], p. 3,14-16). Digital information is often even accepted
without adequate evidence or verification of the sources ([51], p. 229).
Moreover, a German study of over 4000 adult internet users has shown
that, when assessing the credibility of websites, conflicts of interest were
rarely recognised ([38], p. 4,67-70). When researching geographical
conflicts, students need to learn to question the author’s interest and
find information from different interest groups in order to grasp the
conflict in its multiple dimensions.

A study on geographical internet searches [18] shows that the usage
of a higher number of websites and the selection of different types of
websites, such as those of newspapers, citizen initiatives, environmental
or commercial associations, etc. had a good effect on the
multi-dimensionality of the information found. This may be due to the
fact that news websites or Wikipedia give an overview of the conflict and
may briefly present the positions of different actors, but the websites of
private action groups help to understand the positions of the actors
involved and provide detailed information about the conflict. However,
they can be very one-sided, so the source’s interest must be questioned
and the websites of actors with contrasting interests should be used for
information retrieval as well. Also, taking notes that were structured in
terms of pro and con arguments or according to interest group seemed to
improve the information search, especially when using digital writing
tools ([18], pp. 18-19). The students had thus created a clear organi-
sation, which presumably encouraged them to continue researching if
they had not yet found enough information for one or another area. As
they were working on the computer anyway, the digital notes here
seemed natural and were probably less time-consuming than writing
notes by hand.

Related research dealing with geographical argumentation based on
internet research [20] showed that searching for information and pro-
cessing the information found in the form of argumentations are two
different competences that both need to be supported. It was the first
research to explore the extent to which competences for researching
geographical questions on the internet are related to those for
geographical argumentation. The results showed that students who
performed well in their internet searches on geographical conflicts did
not necessarily use the information found to write high-quality
geographic argumentations. The majority included only one or no
counter-argument in their argumentation and hardly included any

spatial information; they often did not even mention the name of the
place they were talking about ([20], pp. 10-13). The majority of stu-
dents based their argumentation on only a few pieces of information,
even though they had found many more arguments during their internet
search. Yet again, students who structured their information into pro
and con arguments benefited from this and, on average, developed
better arguments than students who found more information but did not
note it down in a structured way ([20], pp. 15-16). Consequently, in
order to understand geographical conflicts using the internet, we need to
promote, in particular, the search for multidimensional information, the
structured recording of information and interests, and the criteria-based
writing of geographical argumentations.

2.3. Using a digital learning approach to promote geographic internet
searches and argumentations

Effective training in information literacy requires different ap-
proaches depending on the context, preconditions and needs of the
target group ([6], p. 300). Supporting students in geographic internet
searches and the processing of information in the form of argumenta-
tions thus requires subject-specific methods, material and teaching
concepts. For our purposes, a digital learning approach to foster digital
competence provides a natural fit between method and content. In
addition, digital learning concepts have taken on a new relevance since
the coronavirus pandemic. Since March 2020, German schools and
universities have repeatedly been completely or partially closed and
teachers had to teach spontaneously under these new conditions.
Teachers had to learn and use new digital methods and tools and some
teachers are likely to use them in the future ([14], p. 135; [29], p. 3).
This current teaching and learning situation could provide a certain
push for the development of digital (higher) education in Germany
([53], p.- 224). An exploratory study on geography teaching under
COVID-19 in Germany (Bagoly-Simo¢ et al., [4]) however showed that of
the teachers surveyed, young teachers in particular often struggled with
the technology and planning of digital lessons. In this context, the de-
mand for educational media and adaptation to the new conditions of
teaching were called for ([4], pp. 230, 235). Digital learning resources
are needed as never before.

We created our digital learning unit “Internet searches as a basis for
argumentation in geography” as an OER. Thus, it can be used without
hindrance by teachers and students and also meets new requirements for
(digital) teaching. The term OER refers to all educational resources that
are freely available on the internet without any licence fees ([13], p. 5).
OER is an emerging teaching and learning culture with open and indi-
vidually adaptable learning resources ([44], p. 115). In the future, the
increasing use of OER may mean that geography teachers will not only
use textbooks, atlases and worksheets for lesson planning, but will also
be able to access geomedia-based learning materials and lesson plans on
the internet ([32], p. 9).

Digital learning formats offer the possibility to use a range of
multimedia elements to convey the content, such as (audio) texts,
(explanatory) videos, presentations, different task formats, links to
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websites, etc. When dealing with media in (geography) lessons, we need
to make sure that it is appropriate for our students and does not over- or
under-challenge the learner ([42], p. 305). However, when students
search the internet for information, teachers cannot estimate what in-
formation the students will be confronted with, or whether the websites
used will overwhelm students in terms of content, language or tech-
nology. Specific strategies in digital information retrieval can support
students in searching and managing the information. In digital learning
formats, explanatory videos can be used to demonstrate useful strate-
gies. For our purpose, explanatory videos of real internet searches on
geographical conflicts enable us to show which aspects the students
should pay attention to, and how they can find multi-dimensional,
spatial and temporally relevant information (see Fig. 1). Interactive
self-tests can be integrated for learners to assess their newly acquired
knowledge, to review content and to check understanding. Students can
playfully try out the answers until they find the right one. Repeatedly
confronting the students with the content until the solution is found is
likely to support the learning process ([35], pp. 46-47).

Using a digital learning approach has a further advantage when it
comes to teaching internet competences, as — unlike in books or work-
sheets — these competences can be practised immediately, digitally and
online. After the content has been taught, the digital learning format
enables the students to carry out an internet search in order to apply and
practise the newly learned strategies immediately and repeatedly. The
instant independent application of the newly learned content is intended
to contribute to the students’ consolidation of the content. Further, the
possibility of repeated practice is necessary, as new skills need to be
practised several times to be acquired ([33], p. 103).

3. Description of the digital learning unit “Internet searches as a
basis for argumentation in geography”

The digital learning unit “Internet searches as a basis for argumen-
tation in geography” was created and made available with the learning
platform ILIAS (Integrated Learning, Information and Work Cooperation
System) at the University of Cologne. It is embedded in the digital
subject concept “DiGeo”?, which aims to build up competence in the
responsible use of digital geomedia in geography teacher training and to
prepare prospective geography teachers to convey these competencies
to their future students ([44], p. 115). Further OER within the frame-
work of the “DiGeo” project for the acquisition and teaching of
geographical communication and argumentation skills can be accessed
via the following link: https://www.ilias.uni-koeln.de/ilias/goto_uk_
cat_3758292.html.

Link to the digital learning unit “Internet searches as a basis for
argumentation in geography”

https://wwwe.ilias.uni-koeln.de/ilias/goto_uk_Im_4510018.html

To enhance students’ information literacy and internet research
skills, there is already a variety of OERs available which are often pro-
vided by (university) libraries. To give an example, the Chemnitz Uni-
versity of Technology offers an online course with different thematic
modules for students on the topic of information literacy.”> However, we
could not find any OER that addresses the specifics of geographic
internet research and argumentation. Thus, the digital learning unit was
created entirely by us and is not similar to other digital learning units,
both in terms of content and concept. The information requirements for
internet research on geographic questions were developed by us [18]
and meaningful strategies for geographic internet research and subse-
quent argumentation were empirically collected by us [18,20]. Our
literature search did not yield a hit for an empirical validation of a
comparable OER.

2 https://digeo-oer.net/doku.php
3 https://www.tu-chemnitz.de/ub/kurse-und-e-learning/elearning/studier-
ende/index.html
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The learning unit was designed to foster useful strategies for internet
searches on geographical conflicts (see Fig. 1) and the processing of the
information found in form of an argumentation. Embedded in a short
introduction which is meant to be informative and motivational, and in
a final self-reflection on one’s own learning gain, the learning unit
consists of two main content parts (Fig. 2). Part I, Learning about stra-
tegies, is designed to introduce useful strategies for internet research and
processing of the information in the form of opinion forming and
argumentation on geographical conflicts. Part II, Applying the learnt
strategies, is a work assignment supported with work materials, in which
students are requested to apply the strategies learnt from Part I to
answer a complex geographical conflict using the internet indepen-
dently. In the following, the two parts of the learning unit are described
in more detail.

In Part I, Learning about strategies, strategies for internet research,
information processing and argumentation on geographical conflicts are
explained in an interactive way. These strategies are presented by means
of the example of a geographical conflict in Austria concerning whether
the ski areas between the glacier lifts in the Pitztal and the Otztal should
be connected. In this conflict, different economic, ecological and social
interests clash and many actors involved present their positions and
arguments online. With the help of explanatory videos and pre-
sentations, students are shown real-life internet searches on the conflict,
using search engines, result lists, homepages and maps to explain stra-
tegies for finding multi-dimensional, spatial and temporally relevant
information. The videos also show how they can use supporting work
materials to organise the information they find on the internet and to
form their own opinions about the conflict. A presentation is used to
present the learning content for writing a high-quality geographic
argumentation. To check and consolidate the understanding of the
contents, interactive self-tests are integrated after each content block,
for example cloze texts or multiple choice tasks.

In Part II, Applying the learnt strategies, students are supposed to
independently apply the strategies previously acquired in Part I, by
conducting their own internet research on a geographical conflict,
organising the information, forming an opinion on the conflict and
writing an argumentation. They receive the work task in the form of a
Word document containing the geographical conflict to be dealt with
and supporting work material. The task is “Should a bridge be built be-
tween the towns of Darchau and Neu Darchau? Justify your opinion by
weighing up the pros and cons of a bridge’s construction over the River Elbe.”
Here, too, there are economic, ecological and social interests that
collide, and many actors represent their opinions on the internet. We
chose this question because the conflict involves natural, social, and
economic interests colliding. These are typical elements of geographical
conflicts, so the results are not unique to this specific example, but are
broadly transferable to other geographical conflicts. Many involved
actors express their opinions about the conflict on websites, such as
citizens’ initiatives or associations. The analysis of digital maps allows
finding various arguments for or against a bridge. In addition, the con-
flict is spatially located about 500 km away from the current residence of
the students, thus minimizing the likelihood of a personal connection or
prior knowledge of the conflict (this was confirmed in the surveys; none
of the participants had heard of the conflict before). As shown in Fig. 3,
the students receive four different supporting work materials for the
individual work steps, which had already been introduced to the stu-
dents in Part I of the digital learning unit, Learning about strategies:

1 A table in which the information found can be recorded in a struc-
tured way with further relevant information on source, date and
actors. The table is supposed to help the students keep track of the
information they find and support them in questioning the credi-
bility, interest and date of the sources and information.

2 A pro/con table to organise the information they have found by
dividing it into pro and con arguments. This is intended to provide an
overview of the arguments found and thus support the opinion-
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Methods

Examplary
geographical
conflict

Part I:

Learning about
strategies

Based on an exemplary
geographical conflict, in  which
different social, economic and
ecological interests clash, useful
strategies for internet research,
opinion formation and argumentation
are presented.

= Presentations
= Explanatory videos
= Self-assessment tests

Should the
Austrian ski areas
between the Pitztal
and Otztal glacier
lifts be connected?

Part II:

Applying the
learnt strategies

Based on another exemplary
geographical conflict, the students
now apply the previously learned
strategies independently by
conducting internet research,
forming an opinion on it and writing
an argumentation.

A writable Word dokument
presenting the geographical
conflict to be discussed and
working materials that support
the strategies presented in
Part .

Should a bridge be
built between the
towns of Darchau
and Neu Darchau
in Germany?

Fig. 2. . Structure and content of the digital learning unit (own illustration).
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Fig. 3. . Structure and excerpts of the work material (following [19], pp. 305-307).

forming process and the development
argumentation.

of the subsequent

3 An opinion ray to fill in the different actors with their positions on
the conflict. The visualisation of the different interests in the conflict
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is meant to be an additional step in the organisation of the infor-
mation and to support the opinion-forming process. The students are
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well.

Design-based research approach
Students’ skills and support possibilities when searching the internet for geographical
conflicts and developing a subsequent argumentation
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skills  to promote students’ skills in internet
searches on geographical conflicts
and in subsequent argumentation

Development of a d