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Abt. V/3 , IT- Systeme für Unterrichtszwecke

Virtuelle Schule Österreich: http:// www.virtuellschule.at
Lernen mit den neuen Medien
Pädagogische Szenarien 

Unterrichtsszenarien, Lehr- und Lernszenarien

Vorlagen zur Beschreibung von Szenarien, die in
EU-Projekten entwickelt werden

Pädagogische Szenarien integrieren das Lernen mit den digitalen Medien und
werden eingesetzt, wenn es um komplexe Lernleistungen geht und der Fokus
auf schülerInnenzentriertes Unterrichten gerichtet ist.
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Überblick
Wie definieren wir Pädagogische Szenarien,
Unterrichtsszenarien oder Lehr- und Lernszenarien?

Pädagogische Szenarien werden häufig im Zusammenhang mit der Umsetzung von Lernen mit den Informations- und Kommunikationstechnologien entwickelt. Sie werden eingesetzt, wenn es um komplexe Lernleistungen geht und der Fokus auf schülerInnenzentriertes Unterrichten gerichtet ist. 

Der Begriff kommt aus dem Lateinischen – scaenarius bedeutet zur Bühne gehörig – und meint den szenisch gegliederten Entwurf eines Theaterstücks in der römischen Geschichte. Gemäß dieser ursprünglichen Bedeutung ist ein konkretes Szenario mit einem Skript zu einem Schauspiel zu vergleichen. Im Drehbuch sind alle Rollen, Requisiten und Abläufe beschrieben und es verkörpert die Absichten und Interessen von jeweiligen AutorInnen, RegisseurInnen, IntendantInnen sowie des Publikums. Ein Skript gibt immer auch die zeitliche, räumliche und inhaltliche Struktur vor, innerhalb derer die SchauspielerInnen agieren. 

Wie die unterschiedlichen Akteure dasselbe Stück oder Skript verschieden interpretieren - entsprechend vielfältig sind die Aufführungen. Analog soll es für interessierte LehrerInnen möglich sein, ein Lernszenario für verschiedene konkrete Lernsituationen und -prozesse zu verwenden.

Charakteristika eines pädagogischen Szenarios: 

· Es besteht aus einem geschriebenen Konzept eines Unterrichtsprojektes und

· dient zur Klärung und Kommunikation für Dritte.

· Das Erarbeiten eines pädagogischen Szenarios hilft, sämtliche relevanten Dimensionen zu klären, in die ein solches Szenario eingebettet ist.
Wo sind Szenarien im didaktischen Handlungszusammenhang/Unterrichtsalltag einzuordnen?
Szenarien bilden in den EU Projekten des BM:UKK Grundelemente innerhalb der Fachdidaktik und haben das Abarbeiten der curricular vorgegebenen Lehr- und Lernziele zum Ziel. Innerhalb eines fachdidaktischen Blocks können verschiedene Szenarien zum Einsatz kommen. Jedes Szenarium besteht aus unterschiedlichen didaktischen Interaktionen. Zu diesen zählen alle Lehr- und Lernsituationen, verschiedene zum Einsatz gekommen Methoden und die verwendeten Materialien. 
So werden Szenarien der didaktischen Ebene der Unterrichtseinheiten zugeordnet, sie können einige Minuten bis hin zu mehreren Stunden aktiver Lernzeit aufweisen.

Nutzen  - Für wen?

Die erarbeiteten pädagogischen Szenarien ermöglichen eine sinnvolle und lehrreiche Nutzung der digitalen Medien im Unterricht und sind lehrplanorientiert. Jedes in EU Projekten entwickelte und umgesetzte Szenario wird auf der Plattform des BM:UKK veröffentlicht und kommt so interessierten LehrerInnen zugute.

Diese Plattform bietet LehrerInnen:
· Orientierung und gezielte Auswahl einzelner Szenarien
· Hilfestellung bei der didaktischen Planung der Lehr- und Lernprozesse

· Unterstützung bei der Methodenauswahl

· Leichte Übertragbarkeit

· Möglichkeit zur Überprüfung der Stimmigkeit der ausgewählten Komponenten für die Szenarien
Ausfüllhilfe zur Beschreibung
Ihres Szenarios
Sie suchen Orientierung, Ihr Unterrichtsszenario möglichst konkret und präzise
zu beschreiben?
Da der Begriff Szenario im Bereich der Unterrichtswissenschaften und in der klassischen Unterrichtsforschung nicht verwendet wird, erstellte eine Arbeitsgruppe des BM:UKK Vorlagen, um Ihnen eine Richtschnur zur Beschreibung zu geben. Absicht ist eine praktische und sinnvolle Form der Beschreibung, wie Unterricht von LehrerInnen konkret geplant, beschrieben und reflektiert wird. Es war nicht das Ziel, pädagogische Neutralität oder bestimmte didaktische Modelle mit deren Knackpunkten zu fokussieren. Leitfragen, Checklisten und Erläuterungen sollten Ihnen zu folgenden Bereichen Denkanstöße bieten:
· wie das formale und informelle Lernen der SchülerInnen integriert werden kann,

· welche inhaltlichen Gesichtspunkte für die Durchführung von Szenarien wichtig sind,

· wie sich der Mehrwert des Einsatzes der digitalen Medien zeigt,

· wie Sie Ihre Qualitätskriterien im Unterricht reflektieren und beschreiben u.a.m.

Was ist konkret zu tun?

Wir ersuchen Sie, Szenarios und die erstellten Materialien sowie Zusatzdokumente so zu formulieren, dass ein/e LehrerIn die geleistete Arbeit nachvollziehen und übernehmen kann. 
Es sind folgende - standardisierte - Vorlagen auszufüllen:

1. Formulare zur standardisierten Beschreibung der 
· Vorlage Pädagogische Szenarien für EU Projekte des BM:UKK
· Beschreibungen der gewählten Methoden im Detail

· Beschreibung der Lernaktivitäten des Szenarios (Übersicht) und 

· Beispiele für die Entwicklung von technologieunterstützten Szenarien (engl.)
Guided Research Model
Inquiry Based Teaching
Project-based Learning
The 5E Instructional Model (Constructivist Model)
The Learning Cycle (supporting Conceptual Change)
ICT supported Culture Awareness Learning (ICCAL)
An example: Teaching Circular Motion through Guided Research

2. verschiedenste Lernobjekte/Lehr- und Lern-Materialien beizulegen:

· Lerninhalte - Anspruchniveau, fachlich korrekt und aktuelle Aussagen mit Literaturangaben
· Motivierender Einstieg, Neugierde weckend, konkrete Anknüpfungspunkte

· Pädagogische Dimension von Multimedia: verschiedene Darstellungsformen (Animationen, Podcasts u.v.a.m.), Kanäle und Sinne und deren Interaktionsmöglichkeiten (Wikis, Foren, Podcasts u.v.a.m.)

· Lerntransfer, Lernergebniskontrolle am Ende

Allgemeine Hinweise

· Hinweise und Überblick über die unterschiedlichen didaktischen Modelle, methodische Prinzipien finden Sie bei den Literaturhinweisen. 
· Jede/r VerfasserIn ist verantwortlich für den Inhalt der Dokumente. Wie Sie mit urheberrechtlichen Fragen umgehen, finden Sie URL http://www.virtuelleschule.at/folder
Literaturhinweise

· R. Arnold, Ich lerne, also bin ich: Eine systemisch-konstruktivistische Didaktik, Kaiserslautern 2007

· Ch. Czaputa, Didaktische Szenarien und IMS Learning Design, Analyse zur Einschätzung einer Koppelung didaktischer Szenarien nach Baumgartner mit der Spezifikation IMS Learning Design, Krems 2008 

· eduQua, Handbuch, Informationen über das Verfahren, Anleitung zur Zertifizierung, Version 2004

· S. Heyer, P. Oberhuemer, Lehr-/Lernszenarien: Bereicherung didaktischer Kultur durch strukturierte Beschreibung?, in: Zeitschrift für e-learning, Lernkultur und Bildungstechnologie, Wien 2/2007
· U. Kohnle, S. Tuschter, Guidline zur Erstellung von webasierten Lernmodulen, Grundlagen für Lernmodul-Autoren, ©2008 lernmodule.net

· P. Liebtrau, Planung vom guten Unterricht, Ringvorlesung „Unterricht, der Schülerinnen und Schüler herausfordert“, Kassel WS 2004/5

· M. Notari, Action based learning, Umsetzung im Unterricht mit Informations- und Kommunikationstechnologien (ICT), in: Mittendrin 2 / 4: Zeitschrift für Bildung; S 10 – 13, 2005

· Schüssler, Ch. M. Thurnes, Lernkulturen in der Weiterbildung, Bielefeld 2005

· H. Siebert, Vernetztes Lernen: Systemisch-konstruktivistische Methoden der Bildungsarbeit, 2007

· Synthesis report, Future skill needs in Europe, Medium-term forecast, Cedefop (Hg.), Luxembourg 2008

· Templates for the Development of Technology Enhanced Educational Scenarios, Cosmos, an Advanced Scientific Repository for Science Teaching and Learning, eContentPlus

Links 
· http://lehrerfortbildung-bw.de/unterricht/
Das Systemische Unterrichtskonzept SOL - Der Lehrerfortbildungsserver in Baden-Württemberg umfasst öffentliche Online-Publikationen sowie ein didaktisch sowie inhaltlich vielfältiges Angebot für LehrerInnen

· Reich, K. (Hg.), Methodenpool, in: http://methodenpool.uni-koeln.de
Lehren, Lernen, Methoden für alle Bereiche didaktischen Handelns 

Definitionen – Beispiele

· http://www.e-teaching.org/lehrszenarien/erfahrungsberichte/
F. Hesse, Uni Tübingen; Sammlung von Erfahrungsberichten über den Einsatz digitaler Medien in verschiedenen Lehrszenarien, die als informative Anregung für eigene Lehrprojekte dienen kann. 

· http://dspace.ou.nl/handle/1820/116,
IMS Learning Design Frequently Asked Questions, Educational Technology Expertise Centre, The Open University of The Netherlands (Hg), 2004

· http://www.laum.uni-hannover.de/ilr/lehre/Ptm/Ptm_Szenario.htm
· http://www.sowi-online.de/methoden/dokumente/szenariotechnik.htm (Prof. Peter Weinbrenner)

· http://www.educa.ch/dyn/73115.asp
Pädagogische Szenarien - ICT im Unterricht. Die hier gesammelten pädagogischen Szenarien sollen Lehrkräften und Kursleitenden Ideen und Anregungen liefern, wie sie Informations- und Kommunikationstechnologien im Unterricht integrieren können

· http://www.edubs.ch/lehrpersonen/Szenarien
Im Kursprogramm 2006 ULEF- Institut für Unterrichtsfragen und LehrerInnenfortbildung - Basel wurden Kurse zu div. päd. Szenarien angeboten sowie Richtlinien zu Pädagogische Szenarien (Richtlinien für die Kaderausbildung 2BITS)

· http://www.zebis.ch/zebis121_szenarien.php
Beispiele für Szenarien auf dem Zentralschweizer Bildungsserver

· http://umweltspione.de/umwelt/konzept/szenarien.htm
Vorlage 1
Pädagogische Szenarien für EU Projekte des BM:UKK
Diese Vorlage dient der Beschreibung von Lehr- und Lernszenarien für das BM:UKK. Sie ermöglicht eine einheitliche Strukturierung der verschiedenen Szenarien, die im Rahmen von Projekten durch das BM:UKK entwickelt werden. Diese Angaben werden auf der Website veröffentlicht, wie alle Angaben (außer anders angegeben).
1. Grundinformationen

+


	Szenario-Akronym
	Kurztitel

	Szenario Name

	Titel
max. 60 Zeichen


	Kurzbeschreibung
	Prägnante Inhaltsbeschreibung des Szenarios
max. 250 Zeichen


	Metadaten
	Fügen Sie Stichwörter (Schlüsselwörter zu Inhalt, Methoden, Ablauf) ein, um Ihr Szenario zu beschreiben.

Unter Metadaten (Daten über Daten) versteht man strukturierte Daten oder Zusatzinformationen über die Szenarien, mit deren Hilfe diese beschrieben und dadurch besser auffindbar werden. 



	AutorInnen
	VerfasserInnen des Szenarios

	AutorIn 1
	

	AutorIn 2
	

	Mail-Adresse/n
	Für Rückmeldungen und Fragen


	Nur für interne Zwecke des BM:UKK Telefonnummer
	

	Datum der Veröffentlichung
	Monat/Jahr

	Name der Organisation


	· Schule

· Uni

· FH

· Andere
Zum Ankreuzen


	Schultyp

	

	Schulstufe 
	Auf welcher(n) Stufe(n) ist Ihr Szenario einsetzbar?



	Altersgruppe
	· 6 – 8 Jahre
· 9- 11 Jahre
· 12 – 14 Jahre
· 15 – 17 Jahre

· 18
· ….. 

Zum Ankreuzen (mehrere möglich)

	Schulfach
	In welchen Fächern ist Ihr Szenario einsetzbar? 
Fächer zum Ankreuzen (Angabe von mehreren möglich)

Verwendung der Fächerbezeichnung und Klassifikationen aus dem Gegenstandsportal VIS:T!!! 

Fächer, Themen


	Zeitlicher  Rahmen
	……. Anzahl Unterrichtstunden
Geben Sie Sie eine Anzahl bei der entsprechenden Einheit an!



	Internetadresse
	Zusatzinformationen online
Beispiele, Resultate, Anwendungen, wenn vorhanden,…
Beginnen mit http://


	Sprache der Dokumente
	Deutsch
Englisch

Andere:….
Zum Ankreuzen (mehrere möglich)




2. Pädagogisches Design der Szenarios
	Aufgabenstellung 


	Kurze Beschreibung der Problemstellung, die die Gesamtthematik umreißt und das Interesse weckt

Was möchte ich den SchülerInnen in diesem Unterrichtsszenario beibringen?


	Angestrebte (Lern-)Ziele
	Beschreiben Sie die Lernziele bezüglich Thema/Inhalte, 
den Bezug zum Lehrplan und den 
zu erwerbende Kompetenzen:

max. 1000 Zeichen
Kompetenzen:

· Fachliche Kompetenzen
Welche Inhalte - Themen, Wissen soll die Schülerinnen danach können?
Welche Fertigkeiten – eigenständiges Nachvollziehen, Generalisieren oder Transfer … und welche Tiefe des Wissens/Könnens soll erreicht werden?

· Soziale Kompetenzen
Interesse an Weiterentwicklung, Teamarbeit, Verhalten,… (Handlungsorientierung, kooperatives Lernen, Förderung der Kreativität….)

· Motorische Kompetenzen
· IKT-Kompetenzen



	Integration von informellem und formellen „Vorwissen“ der SchülerInnen

	Analyse der Voraussetzungen/ Bedingungen der SchülerInnen


	Welche eigenen Erfahrungen, Interessen oder Widerstände könnten die SchülerInnen zu diesem Thema haben?
· Motive für das Lernen, Motivation, Neugierde

· Bedeutung des Inhalts für die SchülerInnen, 
Nutzen für sie

· Soziale Milieus (Herkunft, Konzentrationsfähigkeit,…)

· Lernvoraussetzungen
Lernklima in der Klasse
Haltung und Arbeitsweise in der Klasse
Grad an Selbstorganisation
eingeführte Arbeitsformen/Methoden
vorhandene Unterrichtsmaterialien


	Erforderliche Grundkenntnisse der Klasse


	Vorausgesetzte(s) Wissen und Fertigkeiten der SchülerInnen (fachlich,…)

	IKT Voraussetzungen der Klasse
	· EinsteigerInnen

· Mittlere Kenntnisse

· Fortgeschrittene
(zum Ankreuzen)


Pädagogisches Vorgehen - Methodik - Didaktik 

	Pädagogische Überlegungen
	Hier geht es darum, den IKT Einsatz, die  
Methodenauswahl und die Inhaltsentscheidungen soweit wie möglich zu begründen und die didaktische Vorgehensweise zu beschreiben.
max. 1000 Zeichen

Wie werden die Vorkenntnisse und speziellen Bedürfnisse der SchülerInnen bei der Planung mitberücksichtigt:

· Was können die SchülerInnen unternehmen, um ihre Erfahrungen und Interessen in das Szenario einzubringen?

· Wie werden die SchülerInnen zum „Akteurinnen“ (Action based learning)?
· Wie sollen die Mädchen/Burschen besonders angesprochen und motiviert werden? (siehe Anmerkung)
Weitere Fragestellungen sind:
· Mit welchen Lernaktivitäten sollen die Lernziele erreicht werden 
(Sozialformen, Selbstlern- und Übungsaktivitäten)?

· Welche Lerninhalte ergeben sich aus den
(Lern-) Zielformulierungen?

· Wie soll Einstieg und Schluss gestaltet werden?

· Welche Medien, Materialien und Lehr- und Lernmittel werden eingesetzt?

· Was sind die erwarteten Ergebnisse?

· Wie soll der Lerntransfer stattfinden?

· Wie wird der Lernerfolg gemessen?
· Welche Rahmenbedingungen sind zu berücksichtigen (Teams/Gruppengröße, benötigte Zeit…)?
Anmerkung
Förderung des Interesses von Mädchen in den naturwissenschaftlichen Fächer

Um die Relevanz aus Sicht der Schülerinnen und Schüler zu erhöhen, soll der Unterrichts in Szenarien erfolgen, die SchülerInnenorientierung aufweisen, auf die Erfahrungen aus dem Alltag anknüpfen und die SchülerInnen zum selbständigen Problemlösen anregen und zu Fällen von Entscheidungen bemächtigen. 

Lit.: Elster, D (2005), Was macht naturwissenschaftlichen Unterricht für Mädchen und Buben interessant? In: Österreichisches Zentrum für Begabtenförderung und Begabtenforschung (Hrsg.) 

Es gibt verschiedene Ansichten und Theorien in der Pädagogik. Wenn es eine für Sie umstrittene Fragestellung gibt, weisen Sie darauf hin. Je nach inhaltlicher Tiefe können Sie auch genauer auf die verschiedenen Ebenen eingehen. 


	Methodische Überlegungen
Auswahl der Methoden
	Hier sind beispielhaft ein paar sehr allgemeine Methoden angeführt. Wir möchten Sie ermutigen, eigene Varianten und Neuschöpfungen zu schaffen. 
· Projektorientiertes Lernen

· Individualmethoden

· Kleingruppenmethoden

· ExpertInnenlernen in Gruppen

· Plenummethoden, Input/Frontalunterricht
· Experimente

· Plan-, Lernspiele, Simulationen, ….

· Lernaufgaben/Fallstudien
· Andere: ……………………………………………………………
Zum Ankreuzen
Beilage 1: 
Checkliste zur Beschreibung von Methoden

SchülerInnenzentrierte Modelle weisen der methodischen Vorbestimmung eine zentrale Bedeutung zu. Methoden haben einen großen Einfluss auf Motivation, Anreize und gruppendynamische Aspekte:

· Welche Methoden werden der Erfahrung der SchülerInnen am besten gerecht?

· Welche Methoden sollen selbst eingeübt werden?

· Wie weit kann ich experimentieren, ohne den roten Faden zu verlieren?

· Wie plane ich mit den SchülerInnen gemeinsam den Unterricht?

Holen Sie sich Anregungen aus den Vorlagen zur Beschreibung von Szenarien nach bestimmten Methoden - Beispiele aus dem EU Projekt COSMOS
Beispiele für die Entwicklung von technologieunterstützten Szenarien aus dem EU Projekt COSMOS (engl.):

· Guided Research Model
· Inquiry Based Teaching
· Project-based Learning
· The 5E Instructional Model (Constructivist Model)
· The Learning Cycle (supporting Conceptual Change)
· ICT supported Culture Awareness Learning (ICCAL)
· An example: Teaching Circular Motion through Guided Research



	Barrierefreiheit
	Haben Sie bei der Erstellung die Bedürfnisse Ihrer SchülerInnen und gesetzliche Verpflichtungen hinsichtlich Barrierefreiheit bedacht?

"Barrierefreiheit bedeutet, dass Gegenstände, Medien und Einrichtungen so gestaltet werden, dass sie von jedem Menschen unabhängig von einer eventuell vorhandenen Behinderung uneingeschränkt benutzt werden können." http://de.wikipedia.org/wiki/Barrierefreiheit
Barrierefreiheit kann dann in unterschiedlichsten Aspekten mitbedacht werden :

· Umsetzung einfacher Sprache 

· der verwendeten Lernmaterialien-Optimierung für unterschiedliche Medien 

· Programmierung von Webseiten

· event. aber auch hinsichtlich Räumlichkeiten


Lernaktivitäten - Unterrichtsschritte - Phasen - Lernerfolgskontrolle

	Beschreibung der 
Lernaktivitäten
	Bitte beschreiben Sie den Ablauf aktiv und so konkret wie möglich, dass andere LehrerInnen die Unterrichtsschritte/ Lernphasen nachvollziehen können. 
Ganz besonders wertvoll sind hier methodische Hinweise zur Unterrichtsorganisation!

Beilage 2:
Checkliste Beschreibung der Lernaktivitäten eines Szenarios

Welche Aufgaben/Rollen übernehmen die SchülerInnen, welche die LehrerInnen?

Ad Rollenverhalten LehrerInnen – SchülerInnen

Die Wissensvermittlung ist noch immer ein wesentlicher Bestandteil der Arbeit von LehrerInnen in Szenarios, jedoch nicht mehr hauptsächliche Aufgabe. Das Vermitteln von Lerntechniken und Strategien zum selbstorganisierten Lernen zählt ebenso zum Aufgabenspektrum wie das systematische Anbieten von Lernanstößen und das Angebot von Lernmöglichkeiten. Schwerpunktmäßig nehmen beratende und animierende Rollenanforderungen zu. LehrerInnen motivieren die Lernenden, sie stehen den SchülerInnen mit Lernberatung und Lernbegleitung zur Seite und sie nutzen die digitalen Medien in einem didaktischen Setting. Neben der Fachkompetenz ist also eine stärkere Methodenkompetenz erforderlich. 
 

Mit der stärkeren Selbstorganisation von individuellen Lernprozessen steigt die Verantwortung auch an die SchülerInnen. Die lernförderliche Nutzung der digitalen Medien stellt auch an SchülerInnen neue Anforderungen. Neben der reinen Fähigkeit zur Bedienung entsprechender Techniken stehen vor allem die Bewältigung der mit diesen Medien oft verbundene Komplexität, Informationsmengen, Strukturierungsanforderungen, kommunikative Kompetenzen u.a.m. im Vordergrund. 

Neue Rollen für LehrerInnen:

· ModeratorIn

· LernbegleiterIn

· MediatorIn

· Facilitator

· InformationsbrokerIn

· SupervisorIn

· InszeniererIn

· Coach



	Lerntransfer


	Eventuell weiterführende Arbeiten
Wie kann die Arbeit fortgesetzt bzw. wie können die erweiterten Fertigkeiten der SchülerInnen in Ihrem Fach weiter genutzt werden?


	Evaluation
	Zusammenfassung der gemachten Erfahrungen (Software, Vorwissen, Lernerfolgskontrolle…)

max. 1000 Zeichen
Rückmeldungen von SchülerInnen sowie beteiligten LehrerInnen

· Erkenntnisse und Hinweise für den nächsten Einsatz des Szenarios

· Wie wurde der IKT-Einsatz evaluiert?

· Gibt es einen Mehrwert gegenüber „traditionellen“ Methoden?

Wie werden die Arbeiten der SchülerInnen beurteilt?
eingesetzte Lernerfolgskontrollen, eventuell Kriterienraster beilegen

	Weitere Informationen
Quellenangaben, Literaturhinweise
	Knappe Beschreibung des Zusatzmaterials,  event. Hinweis auf andere Unterlagen und Hintergrundmaterialien, Linklisten, Beispiele von Schülerinnen und Schülern (anonymisiert)
Wo können Informationen oder weitere Materialien bezogen werden? 

Bitte Links mit kurzer Beschreibung (Datum) angeben

Literaturangaben mit AutorIn (Jahr), Titel; Verlag (bzw. Zeitschrift)


3. Ressourcen - Wahl der Unterrichtsmedien

	Ort(e) der Durchführung
	· Indoor 

· Outdoor

· Räumliche Voraussetzungen: …………………….
zum Ankreuzen


	Benötigte Unterrichtsmedien
	Kurze Begründung zur Auswahl der Unterrichtsmedien, Geräte und Hilfsmittel sowie der Arbeitsmittel

SchülerInnenbeteiligung - Motivation: 

· Kann man das Medium gemeinsam mit den SchülerInnen erstellen?

· Wie hoch ist der motivierende Stellenwert des eingesetzten Mediums?

· Wie lassen sich durch den Einsatz d. Medien verschiedene Sinneskanäle aktivieren?

Lehr- und Lernprozess:

· Welche „Lehrerfunktionen“ werden vom Medium übernommen?

· An welcher Stelle kommen die Medien im Lehr- Lernprozess zum Einsatz?

…..




	Betriebssystem 
	· Linux

· Mac

· Windows

Zum Ankreuzen (mehrere möglich)


	Benötigte IKT-Umgebung
Benötigte Programme, Software, Geräte, Technik
	Plattform

Wie lässt sich das Medium zeit- und kostensparend beschaffen?

· Wo ist es verfügbar?

· Bezugsquelle

· event. Preis angeben
Was ist unbedingt notwendig?




4. Materialien
#
	Zusatzdokumente (Download) 

Beilagen 
Informationsobjekte/
Beschreibungen


Beilagen
Lernobjekte/ 
Materialien


	Für eine weitere detaillierte Beschreibung
der Szenario:
1. Beschreibung Ablauf Lernaktivitäten und verschiedene didaktischen Interaktionen
2. Beschreibung der eingesetzten 
(Lern-)Methoden im Detail
1. Lerninhalte, Inputs
2. Selbstlern- und Übungsaktivitäten, Arbeitsblätter, Beispiele, Übungen/Lösungen
3. Medienobjekte - “Assets“, wie interaktive Spiele, Film, Ton, Podcast,  Bilder, Grafiken, Texte, Flash-Animationen u.v.a.m.
4. Lernerfolgskontrollen (Kriterienraster) u.v.a.m.


	Angaben zu Zusatzdokumenten:

· Dokumentenname(n)
· Kurzbeschreibung (Vorlage siehe Gegenstandsportal)
· Angabe Dateityp, Dateigröße




Eintrag in die Datenbank abgeschlossen:

	X Szenario erfasst
	Datum:
	Durch:



Anhänge
Vorlage 2
Checkliste 

Beschreibung von Methoden
„Erst die Arbeit, dann das Vergnügen!“ oder „erst die Inhalte, dann….“! Methoden sind ein ungeliebtes Kind der Didaktik. Doch mit der Wahl der Methode entscheide ich als LehrerIn, ob und welche Erfahrungen SchülerInnen machen können/dürfen. Sie sind entscheidend für die Motivation und beschreiben das Vorgehen bei der Arbeit und/oder die Sozialformen (Gruppen- oder Einzelarbeit). Es geht um die Fragen: 

· Passen die Methoden zu den (Lern-)Zielen? 

· Wie wird gelernt? 

· Wird eine oder werden verschiedene Methoden eingesetzt?


Diese Fragen unterstützen Sie, Ihre Methoden zu beschreiben bzw. strukturieren. Dazu gehören viele Details: der stimmige Arbeitsauftrag, eine passende Gruppenbildung, die Form, wie die Ergebnisse gesichert und weiter gegeben werden.
	Funktion/Ziele
	Folgerungen aus der Zielsetzung und der Analyse der SchülerInnen

· Worum geht es?
· Erzieherische Funktion der Methoden

· Was soll erreicht werden?

· Wozu dient die Methode?

· Wie wird sie wirksam und präzise eingesetzt?

· Wie fügt sie sich eindeutig und nachvollziehbar in den Arbeitsablauf ein?



	Beschreibung/Vorgehensweise 
	Durchführung

Gliederung der Unterrichtseinheiten, zb. Einstieg, Hinführung zum Thema (Problembeschreibung, Übersicht, …), Planung der Arbeitsphasen, Erarbeiten von Ergebnissen, Ergebnissicherung

· Möglichkeiten der Motivation

· Unterrichts-, Arbeits-, Gesprächs- und Sozialformen diskutieren (Alternativen)

· Wie ist der konkrete Ablauf?

· Wie lautet die Aufgabenstellung?
· Mögliche Lernschwierigkeiten und entsprechende Hilfestellungen

· Art und Umfang der (Haus-)Aufgaben
· Was sind die erwarteten Ergebnisse?

· Wie erfolgt der Lerntransfer?

· Welche Form der Lernerfolgskontrolle wird gewählt?

Rahmenbedingungen

· Was braucht es zusätzlich?

· Gruppengröße(n)

· Benötigte Zeit

· Technik, räumliche Enge, große Gruppen….
· Mögliche Differenzierungsangebote, Medien, Vorbereitungen der/r Lehrers/in für die Stunden

	Benötigte Materialien, Medien/Werkzeuge


	

	Hinweise für LehrerInnen
	Anregungen, Anmerkungen, Alternativen, Vorteile, didaktische Herausforderungen …




	Weiterarbeit
	Die Ergebnisse können Ausgangspunkt wofür sein?

Erfahrungen, Reflexionen, Aktivitäten zur Förderung des Lerntransfers, Evaluierungen

	Literatur, Links


	


Vorlage 3
Checkliste 

Beschreibung der Lernaktivitäten des Szenarios

In der Regel werden Methoden und Verlauf eines Szenarios getrennt voneinander behandelt. Diese manchmal künstlich empfundene Trennung kann aufgehoben werden. Ablaufplanungen enthalten deshalb häufig an entsprechender Stelle methodische Überlegungen/Hinweise. Sie stellen so den konkreten Zusammenhang zwischen Verlaufs- und Methodenplanung her und machen die methodische Kompetenz einer Lehrerin für Dritte nachvollziehbarer. 
Die hier vorgeschlagenen Ablaufbeschreibungen sind eher „traditionell“ und geben kaum Raum für Unvorhergesehenes. Wählen Sie für sich die Form der Ablaufbeschreibung mit den didaktischen Interaktionen (mit den Ihnen wichtigen Punkten), die Ihnen am meisten entspricht. 

1. Spickzettel
Sowohl bei AnfängerInnen als auch bei routinierten LehrerInnen ist ein Spickzettel mit der Beschreibung des Unterrichtsentwurfs beliebt. Dort steht, was man während des Unterrichts wissen muss:


· Beschreibung Ablauf Szenario:  
- Einstieg 
- Unterrichtsschritte, -phasen
- mögliche Unterrichtsergebnisse, Lerntransfer
- Lernerfolgskontrolle  

· Grobe Zeiteinteilung der Unterrichtsschritte/Phasen
· Aufzählung der Methoden, Notizen zu organisatorischen Regelungen

· Vorformulierung von Fragen, Impulsen oder Arbeitsaufträgen

· Notizen zum Einsatz von Materialien, Arbeitsblättern, Mediennutzung, Hausaufgaben

2. Tabellarische Beschreibung der Ablaufs – mit allen didaktischen Interaktionen
	Geschätzte Zeit
	Ziele 
	Unterrichtsschritte/
Lernphasen
	Wahl der Methode
	Inhalt
	Medien
	Organisatorische Hinweise, zb Rolle LehrerInnen/Rolle SchülerInnen
	Methodische Hinweise/
Kommentare

	…..
	……
	…….
	…….
	…..
	…..
	…..
	……

	
	
	
	
	
	
	
	


Beispiele für die Entwicklung von technologieunterstützten Szenarien (engl.)
These templates are presenting the way that the COSMOS educational activities have to be organised. The categorization of activities is based to the DialogPlus vocabulary (www.dialogplus.org) that is also attached for your reference. 


1. The Learning Cycle (Supporting Conceptual Change)
http://www.virtuelleschule.at/e-content/szenarien/COSMOS-T3-1-The-Learning-Cycle-(Final).doc


2. The 5E Instructional Model (Constructivist Model) 
http://www.virtuelleschule.at/e-content/szenarien/COSMOS-T3-1-The-5E-Instructional-Model-(Final).doc


3. Guided Research Model
http://www.virtuelleschule.at/e-content/szenarien/COSMOS-T3-1-Guided-Research-Model-(Final).doc

4. Inquiry Based Teaching
http://www.virtuelleschule.at/e-content/szenarien/COSMOS-T3-1-Inquiry-based-Teaching-(Final).doc

5. Project-based Learning
http://www.virtuelleschule.at/e-content/szenarien/COSMOS-T3-1-Project-Based-Learning-(Final).doc

6. ICT supported culture awarness learning (ICCAL)
http://www.virtuelleschule.at/e-content/szenarien/COSMOS-ICT_Cross_Culture_Awareness_Learning.doc
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1 Development of an Educational Scenario Template 
1.1 Description of the Educational Scenario Template in Narrative Format
	Describing an Educational Scenario Template

	1. Title of the Educational Scenario Template
	The Learning Cycle

	2. Educational Problem 
	Main problems:

a) theoretical and abstract teaching
b) textbook based instruction
c) no demonstration infrastructure available
d) students misconceptions

	3. Educational Scenario Template Objectives
	Knowledge

The learners should know and understand specific concepts and the analogies between them. 
Skills

The students should be able to: 

· Explore the research procedures themselves

· Perform research efforts that are taking place as a structured discovery within the frame of organised teaching 

· Generalize or transfer ideas to other examples used as illustrations of the central concept

· Apply previous knowledge

Attitudes

The learners should be able to:

· Acquire an appreciation for basic Science Education matters through the exposure in similar topics

· Develop interests, and initiate and maintain a curiosity toward the materials.

	4. Characteristics and Needs of Learners 
	Cognitive

The students have less than average knowledge level to mathematics and geometry. Limited knowledge of science subjects.

Psychosocial

Based on statistics less than 50% of the students have a significant interest in science (both boys and girls). A small number of them (about 15%) will follow careers in science (Sjøberg & Schreiner 2005; PISA, 2006).

Physiological

The average age of students is 15 years.

Needs
Learners need more participatory schemes of instruction. Learners have to be involved in the process and act as members of a team.

	5. Educational Approach of the Educational Scenario Template
(a) Description of the Educational Approach rationale
(b) Parameters that guarantee the implementation of the Educational Approach
	(a) The learning cycle originated in the 1960s with the work of Robert Karplus and his colleagues. Originally, the learning cycle was based on the theoretical insights of Piaget, but it is also consistent with other theories of learning, such as those developed by Ausubel (Karplus, 1980). 

Anton Lawson (1988) has made important connections between research on student misconceptions and use of the learning cycle. Lawson suggests that use of the learning cycle provides opportunities for students to reveal prior knowledge (particularly, their misconceptions) and opportunities to argue and debate their ideas. This process can result in cognitive disequilibrium and the possibility of developing higher levels of reasoning. 
Originally there were three phases to the learning cycle: Exploration, Invention, and Discovery. Later, these terms were modified to Exploration, Concept Introduction, and Concept Application. Although other terms have been used for the three original phases, the goals and pedagogy of the phases have remained similar.

During the first, or Exploration, phase of the learning cycle, students learn through their involvement and actions. New materials, ideas, and relationships are introduced with minimal teacher guidance. The goal is to allow students to apply previous knowledge, develop interests, and initiate and maintain a curiosity toward the materials. During the exploration, teachers can also assess students' understanding and background relative to the lesson's objectives.

Concept Introduction is the next phase. Various teaching strategies can be used to introduce the concept. For example, a demonstration, DVD, CD-ROM, textbook, or lecture can be used. This phase should relate directly to the initial exploration and clarify concepts central to the lesson. Although the exploration was minimally teacher directed, this phase tends to be more teacher guided. 
In the next phase, Concept Application, students apply the newly learned concepts to other examples. The teaching goal is to have students generalize or transfer ideas to other examples used as illustrations of the central concept. For some students, self-regulation, equilibration, and mental reorganization of concepts may take time. An excellent introduction to and science teaching examples of the learning cycle have been developed by Howard Birnie (1982) and Karplus and colleagues (1977).
(b) The materials that will be used should be carefully structured so involvement with them cannot help but engage concepts and ideas fundamental to the lesson's objectives. Having several activities where a concept is applied can provide the valuable time needed for learning.


	6. Learning Activities:
	

	Phase 1: Concept Exploration
	Observation

Students observe objects, events, or situations. Student experiences can occur in the classroom, laboratory, or field.
Exploration

Students explore the objects, events, or situations. During this experience, students may establish relationships, observe patterns, identify variables, and question events. Moreover students may have questions or experiences that motivate them to study what they have observed.

	Phase 2: Concept Introduction
	Concept Introduction

The teacher directs student attention to specific aspects of the exploration experience. Initially, the lesson should be clearly based on student explorations. In this phase, the teacher presents to students the concepts in a simple, clear, and direct manner.

	Phase 3: Concept Application
	Generalization of the concept
Students extend the concepts in new and different situations. Several different activities will facilitate generalization of the concept by the students. Teacher encourages students to identify patterns, discover relationships among variables, and reason through new problems.

	7. Participating Roles:
	Students

· Perform scientific prediction

· Recording observations

· Perform prediction compared to results

· Develop experimental models

· Use or evaluate a technique

· Use science to explain

Teacher

· Presents ideas and evidence in science

· Asks questions

· Identifies misconceptions

· Applies scientific methods
· Develops experimental models
· Provides historical and contemporary examples

	8. Tools, Services and Resources
	Tools: 

Hardware

· Computer

· Projector

Software

· Text, image, audio or video viewer

· Database

· VLE
Resources: 

Figure, graph, slide, problem statement, simulation, experiment, table, self assessment, exercise, questionnaire, exam.


Table 1: Description of the Educational Scenario Template

1.2 Graphical Representation of the Flow of Learning Activities
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Figure 1: Flow of Learning Activities for The Learning Cycle
1.3 Description of the Educational Scenario Template in Common Terms

1.3.1 Concept Exploration
	Phase 1

Concept Exploration
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Observations


	Experiential
Experiencing
	Experiential
Experiment
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator, 

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer, VLE
	Other

	Exploration 
	Experiential
Exploring
	Experiential
Case Study
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator,

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer, VLE
	Other


Table 2: Concept Exploration 
1.3.2 Concept Introduction 

	Phase 2

Concept Introduction
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Concept Introduction

	Communicative
Presenting

	Communicative
Articulate reasoning
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Presenter,

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer
	Other


Table 3: Concept Introduction

1.3.3 Concept Application
	Phase 3

Concept Application
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Generalization of the concept
	Experiential
Applying
	Experiential

Case Study
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator, 

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer,

Database 
	Other


Table 4: Concept Application
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3 Annex
The vocabulary used for the Learning Activities description in common terms, is explained in the following table: 

	Annex

	Dimension
	Type and Value
	Description

	Type
	Experiential: Experiencing
	Performing experiments and observations

	
	Experiential: Exploring
	Students give priority to evidence, which allows them to develop explanations that address scientifically oriented questions.

	
	Communicative: Presenting
	Presentation of a specific subject/issue/concept

	
	Experiential: Applying
	Applying the knowledge in different situations

	Technique
	Experiential: Experiment
	Designing, setting up and performing experiments

	
	Experiential: Case Study
	Setting up Case Studies based on experiments

	
	Communicative: Articulate reasoning
	Students explain their reasoning via speaking

	Interaction
	Who: Class based
	In the context of the classroom

	
	Medium: Face to Face
	Face to face interaction of the participating role with others or content

	
	Timing: Synchronous
	Synchronous interaction of the participating role with content

	Roles
	Individual Learner
	The individual learner

	
	Facilitator
	The teacher in a role of facilitator of the learning process

	
	Presenter
	The teachers presents the outcomes of the discussion/debate

	Tools/ Services
	Hardware: Computer
	An electronic, digital device that stores and processes information

	
	Hardware: Projector
	A hardware device that enables an image to be projected onto a flat surface

	
	Software: Text, image, audio or video viewer
	A software tool for displaying text, images, audio or video

	
	Software: Database
	Educational Digital Library (e.g. DSPACE Library) 

	
	Software: VLE
	Virtual environment which engage users in learning activities (e.g. COSMOS portal)

	Resources
	Problem Statement
	Document for defining a problem

	
	Slide
	Hypermedia document

	
	Figure
	A figure is any graphic, text, table or other representation that is unaligned from the main flow of text

	
	Graph
	Pictorial representation of information

	
	Exercise
	Document for practicing a skill or understanding

	
	Simulation
	An application that imitates a physical process or object by causing a computer to respond mathematically to data and changing conditions as though it were the process or object itself

	
	Experiment
	An action or operation undertaken in order to discover something unknown, to test a hypothesis, or establish or illustrate some known truth

	
	Table
	An arrangement of information in columns and lines

	
	Self assessment
	An assessment or evaluation of oneself, one's actions or attitudes by oneself

	
	Questionnaire
	A list of questions by which information is sought from a selected group

	
	Exam

	Document for testing, the knowledge or ability of students

	
	Other
	It can be any of the following resources: Figure, graph, slide, simulation, experiment, table, self assessment, exercise, questionnaire, exam


Table 5: Learning Activities Description
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4 Development of an Educational Scenario Template 
4.1 Description of the Educational Scenario Template in Narrative Format
	Describing an Educational Scenario Template

	9. Title of the Educational Scenario Template
	The 5E Instructional Model

	10. Educational Problem 
	Main problems:

a) lack of students engagement

b) theoretical and abstract teaching
c) textbook based instruction

d) no demonstration infrastructure available
e) students misconceptions
f) lack of embedded assessment methods

	11. Educational Scenario Template Objectives
	Knowledge

The students should be able to know and understand specific concepts and the analogies between them. 

Skills

The students should be able to: 

· Explore the research procedures themselves

· Perform research efforts that are taking place as a structured discovery within the frame of organised teaching
· Generalize or transfer ideas to other examples used as illustrations of the central concept

· Apply previous knowledge
Attitudes

The learners should be able to:

· Acquire an appreciation for basic Science Education matters through the exposure in similar topics
· Develop interests, and initiate and maintain a curiosity toward the materials

	12. Characteristics and Needs of Learners 
	Cognitive

The students have less than average knowledge level to mathematics and geometry. Limited knowledge of science subjects.

Psychosocial

Based on statistics less than 50% of the students have a significant interest in science (both boys and girls). A small number of them (about 15%) will follow careers in science (Sjøberg & Schreiner 2005; PISA, 2006).

Physiological

The average age of students is 15 years.

Needs
Learners need more participatory schemes of instruction. Learners have to be involved in the process and act as members of a team.

	13. Educational Approach of the Educational Scenario Template
(a) Description of the Educational Approach rationale
(b) Parameters that guarantee the implementation of the Educational Approach
	(a) The 5E instructional model (Bybee 1997, BSCS 2006, Bybee et al., 2008) is a general instructional model that incorporates many elements of other models. An important instructional aspect of the 5E model is that students must be dissatisfied with the current conception, and the new conception must be intelligible, plausible, and fruitful. 
A science teacher introduces a new concept, and students are unable to reconcile the new concept with current knowledge and experience. The teacher then provides experiences and information that helps students make sense of the new conception. As students consider and try to incorporate the new conception, they must see that a world in which the conception is true is generally reconcilable with their worldview. Finally, students must see that there are instances where there is good reason to supply the new conception—namely, it works and it helps explain things. 
The following are general strategies based on the constructivist view of learning:

· Recognize students' current conceptions of objects, events, or phenomena.

· Present situations slightly beyond the students' current conceptual understanding. One could also present the student with problems, situation conflicts, paradoxes, and puzzles.

· Choose problems and situations that are challenging but achievable.

· Have students present their explanations (concepts) to other students.

· When students are struggling with inadequate explanations (misconceptions), first help them by accepting their explanations; second, by suggesting other explanations of the same phenomena or activities designed to provide insights; and third, by allowing them time to reconstruct their explanations.
Students redefine, reorganize, elaborate, and change their initial concepts through interactions among the environment, classroom activities and experiences, and other individuals. Individual learners interpret objects and phenomena and internalize the interpretation in terms of their current concepts similar to the experiences being presented or encountered. In other words, changing and improving conceptions often require challenging the current conceptions and showing them to be inadequate. 
From a science teacher's point of view, the instructional and psychological problem is to avoid leaving students with an overall sense of inadequacy. If a current conception is challenged, there must be opportunity, in the form of time and experiences, to reconstruct a more adequate conception than the original. In short, the students' construction of knowledge can be assisted by using sequences of lessons designed to challenge current concepts and provide opportunities for reconstruction to occur.
The 5E instructional model has five phases: Engagement, Exploration, Explanation, Elaboration, and Evaluation. Each phase has a specific function and is intended to contribute to the learning process.
(b) Regardless of the specific instructional model, helping students to develop more adequate scientific concepts is an important goal of science teaching. It is also a difficult task. An assumption of the 5E model is that using sequences of lessons designed to facilitate the process described above will assist in students' construction of knowledge. Another assumption is that concrete experiences and computer-assisted activities will assist in the process of constructing knowledge. 


	14. Learning Activities:
	

	Phase 1: Engagement 
	Minds-on, Hands-on Experience

Teacher engages students in the learning task. Students, mentally focus on a problem, situation, or event while the teacher helps them to make connections between past and present learning experiences.

Organise Student’s Thinking

The teacher organizes students' thinking toward the learning outcomes of current activities. These activities make connections to past and future activities.

	Phase 2: Exploration
	Exploration – Observation 

Students have time in which they explore objects, phenomenon, events, or situations. As a result of their mental and physical involvement in the exploration activity, students establish relationships, observe patterns, identify variables, and question events.

	Phase 3: Explanation
	Identification of students knowledge

The teacher directs student attention to specific aspects of the engagement and exploration experiences. Students are asked to give their explanations. The teacher based on students' explanations clearly connects the explanations to experiences in the engagement and exploration phases.

Explaining concepts

The teacher introduces scientific or technological explanations in a direct and formal manner. He/she presents scientific concepts, processes, or skills in a simple, clear, and direct manner, and move on to the next phase. 

	Phase 4: Elaboration
	Discussion

Students discuss in order to express their understanding of the subject and receive feedback from others and the teacher.
Information seeking

This discussion results in better definition of the task as well as the identification and gathering of information that is necessary for successful completion of the task. 

	Phase 5: Evaluation
	Evaluate concepts, attitudes and skills
Students assess their understandings and abilities while teachers evaluate student progress toward achieving the educational objectives.

	15. Participating Roles:
	Students

· Establish an interest in, and develop an approach to, the learning task.

· Complete activities directed toward learning outcomes.

· Describe their understanding, use their skills, and express their attitudes.

· Present and defend their explanations and identify and complete several experiences related to the learning task.

· Examine the adequacy of their explanations, behaviours, and attitudes in new situations.

Teacher
· Identifies the learning task.

· Facilitate and monitor interaction between students and instructional situations, materials, and/or courseware.

· Direct students learning by clarifying misconceptions, providing vocabulary for concepts, giving examples of skills, modifying behaviours, and suggesting further learning experiences.

· Provide an occasion for students to cooperate on activities, discuss their current understanding, and demonstrate their skills.

· Use a variety of formal and informal procedures for assessing student understanding.

	16. Tools, Services and Resources
	Tools: 

Hardware

· Computer
· Projector

Software

· Text, image, audio or video viewer

· Database
· VLE
Resources: 

Problem statement, figure, graph, slide, simulation, experiment, table, self assessment, exercise, questionnaire, exam


Table 6: Description of the Educational Scenario Template

4.2 Graphical Representation of the Flow of Learning Activities
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Figure 2: Flow of Learning Activities for the 5E Instructional Model
4.3 Description of the Educational Scenario Template in Common Terms

4.3.1 Engagement
	Phase 1

Engagement
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Minds-On, Hands-On Experience


	Experiential
    Investigating

1 
	Experiential
Experiment
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator,

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer, VLE
	other

	Organise Student’s Thinking
	Information Handling
Gathering
	Information Handling
Brainstorming
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator,

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer
	other


Table 7: Engagement
4.3.2 Exploration
	Phase 2

Exploration
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Exploration - Observation
	Experiential
Exploring
	Experiential
Practicing
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator,

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer, VLE
	other


Table 8: Exploration
4.3.3 Explanation
	Phase 3

Explanation
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Identification of students knowledge
	Communicative

Critiquing 
	Communicative

Structured Debate
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator,

Individual Learner
	Hardware

Computer
Software

Database, VLE
	other

	Explaining Concepts
	Communicative

Presenting
	Communicative

Arguing
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Presenter,

Individual Learner
	Hardware

Computer
Software

Database, VLE
	other


Table 9: Explanation

4.3.4 Elaboration
	Phase 4

Elaboration
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Discussion


	Communicative
Discussing
	Communicative

Structured Debate
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator,

Individual Learner
	Hardware

Computer
Software

Text, Image, Audio or Video Viewer, VLE
	other

	Information Seeking
	Communicative
Presenting
	Communicative

Arguing
	Who
Group Based
Medium
Online
Timing
Synchronous
	Facilitator,

Group participant
	Hardware

Computer
Software

Text, Image, Audio or Video Viewer, VLE
	other


Table 10: Elaboration
4.3.5 Evaluation
	Phase 5

Evaluation
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Evaluate Concepts, Attitudes and Skills
	Information Handling
Analysing 
	Communicative

Structured debate
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator,

Individual Learner
	Hardware

Computer
Software

Text, Image, Audio or Video Viewer, VLE
	other


Table 11: Evaluation
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6 Annex
The vocabulary used for the Learning Activities description in common terms, is explained in the following table: 

	Annex

	Dimension
	Type and Value
	Description

	Type
	Experiential: Investigating
	The student mentally focuses on a problem, situation, or event.

	
	Information Handling: Gathering
	Gathering data for solving a problem

	
	Experiential: Exploring
	Students give priority to evidence, which allows them to develop explanations that address scientifically oriented questions.

	
	Communicative: Critiquing
	Critique on a specific subject

	
	Communicative: Discussing
	Discussion among the participating roles

	
	Communicative: Presenting
	Presentation of a specific subject/issue/concept

	
	Information Handling: Analysing
	Analysing a concept or a problem

	Technique
	Experiential: Experiment
	Designing, Setting up and Performing experiments

	
	Information Handling: Brainstorming
	Open discussion on a specific issue.

	
	Experiential: Practicing
	Hands-on activities, measurements.

	
	Communicative: Structured Debate
	A structured debate based on evidence from observations

	
	Communicative: Arguing
	A verbal dispute

	Interaction
	Who: Class based
	In the context of the classroom

	
	Who: Group based
	In the context of the groups

	
	Medium: Face to Face
	Face to face interaction of the participating role with others or content

	
	Medium: Online
	Interaction via the use of Internet

	
	Timing: Synchronous
	Synchronous interaction of the participating role with content

	Roles
	Individual Learner
	The individual learner

	
	Group participant
	A student participating in a group of students

	
	Facilitator
	The teacher in a role of facilitator of the learning process

	
	Presenter
	The teacher presents the outcomes of a discussion/debate

	Tools/ Services
	Hardware: Computer
	An electronic, digital device that stores and processes information

	
	Hardware: Projector
	A hardware device that enables an image to be projected onto a flat surface

	
	Software: Text, image, audio or video viewer
	A software tool for displaying text, images, audio or video

	
	Software: Database
	Educational Digital Library (e.g. DSPACE Library) 

	
	Software: VLE
	Virtual environment which engage users in learning activities (e.g. COSMOS portal)

	Resources
	Problem Statement
	Document for defining a problem

	
	Figure
	A figure is any graphic, text, table or other representation that is unaligned from the main flow of text

	
	Graph
	Pictorial representation of information

	
	Slide
	Hypermedia document

	
	Simulation
	An application that imitates a physical process or object by causing a computer to respond mathematically to data and changing conditions as though it were the process or object itself

	
	Experiment
	An action or operation undertaken in order to discover something unknown, to test a hypothesis, or establish or illustrate some known truth

	
	Table
	An arrangement of information in columns and lines

	
	Self assessment
	An assessment or evaluation of oneself, one's actions or attitudes by oneself

	
	Exercise
	Document for practicing a skill or understanding

	
	Questionnaire
	A list of questions by which information is sought from a selected group

	
	Exam
	Document for testing, the knowledge or ability of students 

	
	Other
	It can be any of the following resources: Problem statement, figure, graph, slide, simulation, experiment, table, self assessment, exercise, questionnaire, exam


Table 12: Learning Activities Description
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7 Development of an Educational Scenario Template 
7.1 Description of the Educational Scenario Template in Narrative Format
	Describing an Educational Scenario Template

	17. Title of the Educational Scenario Template
	Inquiry Based Teaching

	18. Educational Problem 
	Main problems

e) theoretical and abstract teaching
f) textbook based instruction
g) no demonstration infrastructure available
h) students misconceptions

	19. Educational Scenario Template Objectives
	Knowledge

The learners should know and understand specific concepts and the analogies between them.

Skills

The students should be able to:

· Explore the research procedures themselves 

· Perform research efforts that are taking place as a structured discovery within the frame of organised teaching. 

· Design and conduct scientific investigations.

· Formulate and revise scientific explanations and models using logic and evidence

· Recognise and analyze alternative explanations and models.
Attitudes

The students should be able to: 
· Acquire an appreciation for basic Science Education matters through the exposure in similar topics
· Communicate and defend a scientific argument



	20. Characteristics and Needs of Students 
	Cognitive

The students have less than average knowledge level to mathematics and geometry. Limited knowledge of science subjects.

Psychosocial

Based on statistics less than 50% of the students have a significant interest in science (both boys and girls). A small number of them (about 15%) will follow careers in science (Sjøberg & Schreiner 2005, PISA 2006).

Physiological

The average age of students is 15-16 years.

Needs
The students should:
· develop abilities necessary to do scientific inquiry
· develop understandings about scientific inquiry

· identify questions and concepts that guide scientific investigations

· design and conduct scientific investigations 

· use technology and mathematics to improve investigations and communications

· formulate and revise scientific explanations and models using logic and evidence 

· recognize and analyze alternative explanations and models

· communicate and defend a scientific argument

	21. Educational Approach of the Educational Scenario Template
(a) Description of the Educational Approach rationale
(b) Parameters that guarantee the implementation of the Educational Approach
	(a) From a pedagogical perspective, Inquiry Based Learning is often contrasted with more traditional expository methods and reflects the constructivist model of learning, often referred to as active learning, so strongly held among science educators today.
According to constructivist models, learning is the result of ongoing changes in our mental frameworks as we attempt to make meaning out of our experiences (Osborne et al, 2003). 
In classrooms where students are encouraged to make meaning, they are generally involved in "developing and restructuring [their] knowledge schemes through experiences with phenomena, through exploratory talk and teacher intervention" (Newton et al, 1999).
However, we use inquiry based learning in a more specific manner, referring to a specific teaching model: an iterative process of (1) question eliciting activities, (2) active investigation by students, (3) creation, these are (4) discussed already at early stages of the process, leading to (5) reflection about knowledge and the learning process, which in turn leads to new and refined questions (1) and the process goes on for another cycle.
(b) Students are likely to begin to understand the natural world if they work directly with natural phenomena, using their senses to observe and using instruments to extend the power of their senses. Moreover, students must have access to PCs that are connected to the Internet.

	22. Learning Activities:
	

	Phase 1: Question Eliciting Activities
	Exhibit curiosity
The teacher tries to attract the students’ attention by presenting/showing to them appropriate material. 
Define questions from current knowledge 

Students are engaged by scientifically oriented questions imposed by the teacher.

	Phase 2: Active Investigation
	Propose preliminary explanations or hypotheses
Students propose some possible explanations to the questions that emerged from the previous activity. The teacher identifies possible misconceptions.
Plan and conduct simple investigation

Students give priority to evidence, which allows them to develop explanations that address scientifically oriented questions. The teacher facilitates the process.

	Phase 3: Creation
	Gather evidence from observation 

Teacher divides students in groups. Each group of students formulates and evaluates explanations from evidence to address scientifically oriented questions.

	Phase 4: Discussion
	Explanation based on evidence
The teacher gives the correct explanation for the specific research topic.

Consider other explanations 

Each group of students evaluates its explanations in light of alternative explanations, particularly those reflecting scientific understanding.

	Phase 5: Reflection
	Communicate explanation 

Each group of students produces a report with its findings, presents and justifies its proposed explanations to other groups and the teacher.

	23. Participating Roles:
	Students

· Perform scientific prediction

· Recording observations

· Perform prediction compared to results

· Develop experimental models

Group Participant
· Use or evaluate a technique

· Use science to explain

Teacher

· Presents ideas and evidence in science

· Asks questions

· Identifies misconceptions

· Applies scientific methods

· Develops experimental models
· Provides historical and contemporary examples

	24. Tools, Services and Resources
	Tools: 

Hardware

· Computer
· Projector

Software

· Text, image, audio or video viewer

· Database

· VLE
Resources: 

· Figure, graph, slide, problem statement, simulation, experiment, table, self assessment, exercise, questionnaire, exam.


Table 1: Description of the Educational Scenario Template

7.2 Graphical Representation of the Flow of Learning Activities
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Figure 1: Flow of Learning Activities for Inquiry Based Teaching
7.3 Description of the Educational Scenario Template in Common Terms
7.3.1 Question Eliciting Activities
	Phase 1

Question Eliciting Activities
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Exhibit Curiosity
	Communicative

2 Presenting
	Information Handling
Brainstorming
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator, 

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer
	problem statement

	Define Questions from current knowledge
	Communicative
     Debating
	Information Handling
Brainstorming
	Who
Class Based 
Medium
Face to Face
Timing
Synchronous
	Facilitator, 

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer
	other


Table 2: Question Eliciting Activities

7.3.2 Active Investigation
	Phase 2

Active Investigation
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Propose preliminary explanations or hypotheses
	Productive
Synthesising
	Adaptive
Modeling
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator, 

Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer
	problem statement

	Plan and contact preliminary investigation
	Experiential
Exploring
	Experiential
Experiment
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator, Individual Learner
	Hardware

Computer, Projector

Software

Text, image, audio or video viewer
	simulation


Table 3: Active Investigation 

7.3.3 Creation
	Phase 3

Creation
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Gather evidence from observation


	Experiential
Experiencing
	Adaptive
Modeling
	Who
Group Based
Medium
Online
Timing
Synchronous
	Facilitator, Group participant
	Hardware

Computer
Software

Database

VLE
	graph


Table 4: Creation
7.3.4 Discussion
	Phase 4

Discussion
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Explanation based on evidence 

	Information Handling
Analysing
	Communicative

Structured debate
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Presenter,

Group participant
	Hardware

Computer
Software

Text, Image, Audio or Video Viewer

VLE
	graph

	Consider other explanations 

	Experiential
Exploring
	Communicative

Arguing
	Who
Group Based
Medium
Online
Timing
Synchronous
	Facilitator, 

Group participant
	Hardware

Computer
Software

Text, Image, Audio or Video Viewer

VLE
	other


Table 5: Discussion 

7.3.5 Reflection
	Phase 5

Reflection
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Communication of the explanation
	Communicative
    Debating
	Productive
Report
	Who
Class Based
Medium
Face to Face
Timing
Synchronous
	Facilitator, 

Group participant
	Hardware

Computer
Software

Text, Image, Audio or Video Viewer

Models

VLE
	other


Table 6: Reflection 

8 References
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9 Annex

The vocabulary used for the Learning Activities description in common terms, is explained in the following table: 

	Annex

	Dimension
	Type and Value
	Description

	Type
	Communicative: Presenting
	Presentation of a specific subject/work 

	
	Communicative: Debating
	A structured discussion of opposing points of view 

	
	Information Handling: Analysing
	Analysing a concept or a problem

	
	Productive: Synthesizing
	Synthesizing data into a new whole

	
	Experiential: Exploring
	Students give priority to evidence, which allows them to develop explanations that address scientifically oriented questions.

	
	Experiential: Experiencing
	Performing experiments and observations

	Technique
	Information Handling: Brainstorming
	A problem or idea is defined and all participants make suggestions related to the topic.  

	
	Adaptive: Modeling
	Formulate models to explain hypotheses or findings from the observations

	
	Experiential: Experiment
	Designing, Setting up and Performing experiments

	
	Communicative: Structured Debate
	A structured debate based on evidence from observations

	
	Communicative: Arguing
	A verbal dispute

	
	Productive: Report
	Production of a report describing the process and the findings

	Interaction
	Who: Class based
	In the context of the classroom

	
	Who: Group based
	In the context of the groups

	
	Medium: Face to Face
	Face to face interaction of the participating role with others or content

	
	Medium: Online
	Interaction via the use of Internet

	
	Timing: Synchronous
	Synchronous interaction of the participating role with others or content

	Roles
	Individual Learner
	The individual learner

	
	Group participant
	A student participating in a group of students

	
	Facilitator
	The teacher in a role of facilitator of the learning process

	
	Presenter
	The teachers presents the outcomes of the discussion/debate

	Tools/ Services
	Hardware: Computer
	An electronic, digital device that stores and processes information

	
	Hardware: Projector
	A hardware device that enables an image to be projected onto a flat surface

	
	Software: Text, image, audio or video viewer
	A software tool for displaying text, images, audio or video

	
	Software: Database
	Educational Digital Library (e.g. DSPACE Library) 

	
	Software: VLE
	Virtual environment which engage users in learning activities (e.g. COSMOS portal)

	Resources
	Problem Statement
	Document for defining a problem

	
	Slide
	Hypermedia document

	
	Figure
	A figure is any graphic, text, table or other representation that is unaligned from the main flow of text

	
	Graph
	Pictorial representation of information

	
	Exercise
	Document for practicing a skill or understanding

	
	Simulation
	An application that imitates a physical process or object by causing a computer to respond mathematically to data and changing conditions as though it were the process or object itself

	
	Experiment
	An action or operation undertaken in order to discover something unknown, to test a hypothesis, or establish or illustrate some known truth

	
	Table
	An arrangement of information in columns and lines

	
	Self assessment
	An assessment or evaluation of oneself, one's actions or attitudes by oneself

	
	Questionnaire
	A list of questions by which information is sought from a selected group

	
	Exam

	Document for testing, the knowledge or ability of students

	
	Other
	It can be any of the following resources: Figure, graph, slide, simulation, experiment, table, self assessment, exercise, questionnaire, exam


Table 7: Learning Activities description
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10 Development of an Educational Scenario Template 
10.1 Description of the Educational Scenario Template in Narrative Format
	Describing an Educational Scenario Template

	25. Title of the Educational Scenario Template
	Project-based Learning

	26. Educational Problem 
	Students must be engaged in a highly motivating learning experience, which is closely related to the tasks and challenges of the real world.
Therefore, emphasis must be given on the learning-by-doing, where the activities in authentic context are strongly emphasized, which means the skills needed in working life, such as being able to work in teams, working in self-guided manner, and assessing of own actions (Thomas, 2000).



	27. Educational Scenario Template Objectives
	Knowledge

The students should know and understand specific concepts and the analogies between them
Skills 
The students should be able to:

· Create artifacts

· Work in an autonomous and self-guided manner

· Present and support what they have learned and share with others

· Provide feedback to others

· Defend a scientific argument
· Recognize and analyze alternative explanations and models
· Search and gather data

Attitudes
The students should be able to:
· Be interested in Science Education matters

· Communicate with others effectively

· Appreciate feedback from other learners or teacher

	28. Characteristics and Needs of Learners 
	Cognitive

The students have less than average knowledge level to mathematics and geometry. Limited knowledge of science subjects.

Psychosocial

Based on statistics less than 50% of the students have a significant interest in science (both boys and girls). A small number of them (about 15%) will follow careers in science (Sjøberg & Schreiner 2005, PISA 2006).

Physiological
The average age of students is 15-16 years.

Needs 

The learners need to be engaged in tasks that will help them relate science matters with everyday life world.

	29. Educational Approach of the Educational Scenario Template
(a) Description of the Educational Approach rationale
(b) Parameters that guarantee the implementation of the Educational Approach
	(a) Project-based learning aims at giving students a highly motivating learning experience, which is closely related to the tasks and challenges of the real world. Project-based learning also supports learning so called “adult skills”, which include skills such as working in teams, working in self-guided manner, and assessing of own actions. Project-based learning is also connected to the idea of attaining transferable skills such as problem solving (Helle et al., 2006).
The projects in Project-based learning are challenging and complex tasks that are based on some topics, questions, or problems that are driving the working in projects. Challenging and complex tasks means here that the tasks must be such that they cannot be accomplished successfully without new learning taking place. The projects at hand usually involve elements from various subjects, which make them multidisciplinary and not bound to any particular subject domain. 
The nature of the tasks have to be such that it involves learners in various kinds of activities that support the learning, such as designing, problem-solving, decision making, and active investigation. In projects, the learners work autonomously and collaboratively in small groups, whereas the teacher is more in a role of the tutor facilitating the learning process (Henry, 2005).
(b) 
· It must be ensured that the required time for the project to be completed exists

· It must be ensured that the appropriate cognitive background for the students exists

· The teacher must prepare the topics for the students’ projects beforehand.

· The teacher, who supports the learning process, should understand his role as a facilitator of the learning process. The teacher should not be in the experts' role trying to impose his knowledge over the topic or directing the activities of the learners, but let the learners to do their learning and decisions in projects.

· Projects are central, not peripheral to the curriculum

· Students must have access to PCs that are connected to the Internet.



	30. Learning Activities:
	

	Phase 1: Definition of the Project Goal
	Organize into Groups

The teacher divides the class into groups of students and ensures that these groups consist of students with different capacities.
Presentation of the New Question/Problem
The teacher introduces the new question/problem to the students.

Discussion 

Students discuss about the new question/problem and contribute opinions and ideas and the teacher provides feedback on the students’ opinions.

	Phase 2: Planning the Project
	Discussion among the Group Participants

Students discuss into the context of their groups about the project to be created and the responsibilities of each group member. The teacher interferes to avoid possible misunderstandings.

	Phase 3: Doing the Project Work
	Collection of Information

Each group member collects information about the topics related to their project work. The teacher can support the students by pointing out with questions some topics that the students might have given little or no attention or he/she may have prepared some material for students that serves as a starting point for further inquiries on those topics. 
Synthesis of Information

After the students have collected the information, they synthesize together the collected pieces of information. The teacher can support the synthesis process by asking questions about various concepts and topics and their relations to each other.
Create Project

Students work collaboratively in order to create their project, while the teacher acts as a facilitator to their efforts. 

	Phase 4: Presentation of the Outcomes 
	Project Outcomes Presentation

Each group of students presents the outcomes of the project to others and the teacher.
Discussion/Feedback
Students answer to questions/comments of other students and the teacher.

	Phase 5: Assessing the Project Work
	Summative Assessment

The teacher assesses the projects created by student groups

	31. Participating Roles:
	Student
· Actively participate in the learning process by expressing his/her ideas, experiences and opinions. 

Group Participant
· Works collaboratively in small groups to create their project

· Communicates and debates with other group participants
· Searches, selects and synthesizes information 

· Creates the final project

· Presents the final project

· Assesses the other groups

Teacher 
· Prepare the project topics for the students

· Poses questions

· Coordinates, mediates, communicates and guides students in order to overcome any difficulties 

· Evaluates the final project outcomes and the cooperation between the students


	32. Tools, Services and Resources
	Tools: 

Hardware

· Computer

· Projector
Software
· Text, image, audio or video viewer
· Search Engines

· Word Processor 
· VLE
Resources:
problem statement, figure, graph, slide, simulation, experiment, table, self assessment, exercise, questionnaire, exam


Table 8: Description of the Educational Scenario Template

10.2 Graphical Representation of the Flow of Learning Activities
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Figure 2: Flow of Learning Activities 
10.3 Description of the Educational Scenario Template in Common Terms
10.3.1 Definition of the Project Goal
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	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	
	Communicative
· Presenting
	Communicative

· Negotiation
	Who
· Class Based

Medium
· Face to Face
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
	Slide

	
	Information Handling

· Analysing 
	Information Handling

· Defining
	Who
· One to many

Medium
· Face to Face
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
	Problem Statement

	
	Communicative
· Discussing
	Communicative
· Coaching
	Who
· Class based

Medium
· Face to Face

Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

11  Text, image, audio or video  viewer
	Other


Table 9: Definition of the Project Goal

1.3.2. Planning the Project
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	Type
	Technique
	Interaction 
	Roles
	Tools/Services
	Resources

	
	Communicative

· Discussing
	Communicative

· Debate
	Who
· Group based

Medium
· Face to Face

Timing
· Synchronous
	· Group participant 
· Facilitator
	Hardware

·  Computer
·  Projector
Software
·  Text, image, audio or video  viewer
	Other


Table 10: Planning the Project

1.3.3. Doing the Project Work
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	Type
	Technique
	Interaction 
	Roles
	Tools/services
	Resources

	
	Inf. Handling
· Gathering
	Inf. Handling

· Web Search
	Who
· Group based
Medium
· Online
Timing
· Synchronous
	· Group      participant
· Facilitator
	Hardware

·  Computer
Software
·  Search engines
· VLE 
	Graph

	
	Productive

· Synthesizing
	Communicative

· Arguing
	Who
· Group based
Medium
· Face to Face

Timing
· Synchronous
	· Group      participant
· Facilitator
	Hardware

·  Computer
Software
· Text, image, audio or video  viewer
	Other 

	
	Productive
· Creating
	Productive
· Artifact
	Who
· Group based
Medium
· Face to Face

Timing
· Synchronous
	· Group      participant
· Facilitator
	Hardware

·  Computer
Software
·  Word processor
	Other


Table 11: Doing the Project Work

1.3.4. Presentation of the Outcomes
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	Type
	Technique
	Interaction 
	Roles
	Tools/services
	Resources

	
	Communicative
· Presenting
	Productive
· Presentation
	Who
· Class based

Medium
· Face to Face

Timing
· Synchronous
	· Group      participant
· Facilitator
	Hardware

·  Computer
·  Projector
Software

·  Text, image, audio or video  viewer
	Slide 

	
	Communicative

· Critiquing
	Communicative

· Articulate reasoning
	Who
· Class based

Medium
· Face to Face

Timing
· Synchronous
	· Group      participant
· Facilitator
	Hardware

·  Computer
·  Projector
Software

·  Text, image, audio or video  viewer
	Other


Table 12: Presentation of the Outcomes

1.3.5. Assessing the Project Work
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	Type
	Technique
	Interaction 
	Roles
	Tools/services
	Resources

	
	Communicative

· Critiquing
	Communicative

· Arguing
	Who
· Class based

Medium
· Face to Face

Timing
· Synchronous
	· Group      participant
· Facilitator
	Hardware

·  Computer
·  Projector
Software

·  Text, image, audio or video  viewer
	Other


Table 13: Assessing the Project Work
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3. Annex
The vocabulary used for the Learning Activities description in common terms, is explained in the following table: 

	Annex

	Dimension
	Type and Value
	Description

	Type
	Communicative: Discussing
	Discussion among the participating roles 

	
	Communicative: Presenting
	Presentation of a specific subject/work 

	
	Communicative: Critiquing
	Critique on a specific subject 

	
	Information Handling: Analysing
	Analysing a concept or a problem

	
	Information Handling: Gathering
	Gathering data for solving a problem

	
	Productive: Synthesizing
	Synthesizing data into a new whole

	
	Productive: Creating
	Creating an artefact

	Technique
	Communicative: Coaching
	The teacher guides students 

	
	Communicative: Debate
	A structured discussion of opposing points of view 

	
	Communicative: Arguing
	A verbal dispute

	
	Communicative: Articulate reasoning
	Students explain their reasoning via speaking

	
	Communicative: Negotiation
	A discussion that is intended to produce agreement

	
	Information Handling: Defining
	Describing the meaning of a concept or term or problem

	
	Information Handling: Web Search
	Searching the world wide web for information about a specified topic using for example a search engine

	
	Productive: Artefact
	Something created by a person or process

	
	Productive: Presentation
	Presentation of a subject

	Interaction
	Who: One to many
	Interaction of a person with a group of persons

	
	Who: Class based
	In the context of the classroom

	
	Who: Group based
	In the context of the groups

	
	Medium: Face to Face
	Face to face interaction of the participating role with others or content

	
	Medium: Online
	Interaction via the use of Internet

	
	Timing: Synchronous
	Synchronous interaction of the participating role with content

	Roles
	Individual Learner
	The individual learner

	
	Group participant
	A student participating in a group of students

	
	Facilitator
	The teacher in a role of facilitator of the learning process

	Tools/ Services
	Hardware: Computer
	An electronic, digital device that stores and processes information

	
	Hardware: Projector
	A hardware device that enables an image to be projected onto a flat surface

	
	Software: Search engines
	Searching the world wide web for information about a specified topic using a search engine such as Google.

	
	Software: Text, image, audio or video viewer
	A software tool for displaying text, images, audio or video

	
	Software: Word Processor
	Software that enables to perform word processing functions (i.e insert, print, delete text)

	
	Software: VLE
	COSMOS portal

	Resources
	Problem Statement
	Document for defining a problem

	
	Slide
	Hypermedia document

	
	Figure
	A figure is any graphic, text, table or other representation that is unaligned from the main flow of text

	
	Graph
	Pictorial representation of information

	
	Simulation
	An application that imitates a physical process or object by causing a computer to respond mathematically to data and changing conditions as though it were the process or object itself

	
	Experiment
	An action or operation undertaken in order to discover something unknown, to test a hypothesis, or establish or illustrate some known truth

	
	Table
	An arrangement of information in columns and lines

	
	Self assessment
	An assessment or evaluation of oneself, one's actions or attitudes by oneself

	
	Exercise
	Document for practicing a skill or understanding

	
	Questionnaire
	A list of questions by which information is sought from a selected group

	
	Exam

	Document for testing, the knowledge or ability of students

	
	Other
	It can be any of the following resources: Figure, graph, slide, simulation, experiment, table, self assessment, exercise, questionnaire, exam


Table 14: Learning Activities Description
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12 Development of an Educational Scenario Template 
12.1 Description of the Educational Scenario Template in Narrative Format
	Describing an Educational Scenario Template

	33. Title of the Educational Scenario Template
	ICT supported Culture Awareness Learning (ICCAL)

	34. Educational Problem 
	The issue of cross-border learning in science education has been addressed from many different perspectives (cf. Atwater, 1994, Aikenhead & Jegede, 1999). A clear problem in international scenarios is the use of English for non-native speakers. This can raise barriers towards the use of materials. Other barriers in international scenarios regard misunderstandings and misconceptions regarding culture, communication, and cooperation (cf. Seufert, 2001, McDermott & O’Dell, 2001). 

Therefore, two main culture-related problems arise when content is re-used.

1. Content is only available in a non-native language (e.g. English) or does not fit a national curriculum

2. Participants do not work cooperatively and are locally isolated.

Different solutions have been proposed for intercultural settings to address those issues. Awareness about cultural issues (Pedersen, 1988, Byram, 1997) and the teams / fellow colleagues (Redmiles et al, 2007, Sarma & van der Hoek, 2002) seems to play an important role. Therefore, this method aims at providing a general model to re-use and share knowledge in cross-border groups focusing on awareness regarding culture and presence.

We provide an approach to facilitate groups in the cross-border content re-use. Additionally, this template focuses on improving and localizing materials as part of the learning process.

	35. Educational Scenario Template Objectives
	The main objective is to enable learning scenarios across borders using and improving existing learning materials. This template shall provide the competency to adequately (re-)use materials and services from open content repositories (i.e. the COSMOS repository for science education). 
Knowledge

Students will learn how to use and re-use materials in a cross-border setting.

Skills 
The students should be able to:

· Search adequate materials 

· Incorporate materials into their own context (e.g., curriculum)

· To create learning scenarios

· To localize learning scenarios

· To cooperate with international colleagues

· To participate in a continuous improvement process

· Use tools efficiently 

Attitudes
The students should be able to:
· Accept the culture of knowledge sharing cross-borders

· Be interested in cross border cooperative work
· Develop new approaches in science education

	36. Characteristics and Needs of Learners 
	Cognitive background
The students have a basic knowledge on e-learning, ICT- and internet skills. They are able to search and retrieve resources and use basic ICT functions (web based demonstrations, Powerpoint, image viewers) in their job. 

Also, the students have a basic background in English but in some cases prefer their native language.

Physiological / demographic 
The age of students is most likely between 25-65 years.

Needs 

Many learners across Europe have an interest in improving their lesson (planning) in the future. They are open for internet-based tools and solutions. The main obstacle is the lack of time and competencies how to access and integrate potential resources. Additionally, learners are very open for experience exchange but lacking a forum to do so.

	37. Educational Approach of the Educational Scenario Template
(a) Description of the Educational Approach rationale
(b) Parameters that guarantee the implementation of the Educational Approach
	(a)  ICT supported culture awareness learning is based on the idea about two awareness-perspectives:

1. The awareness about cultural characteristics and diversity 

2. The awareness of commonalities and the usefulness of cross-border cooperation.

Our approach is a general approach to develop competencies in cross-border cooperation using ICT supported tools. The approach is generic but is applied to the field of science education.

The first main characteristic is to create awareness about cultural differences regarding colleagues as well as educational issues (e.g., curricula, teaching styles). We use the concept of culture profiling (Dafoulas, Macaulay, 2001) and support by the facilitator (cf. Michie, 2003, Gay, 2000) to achieve awareness. Culture profiles describe cultural and individual characteristics on different levels (cf. Henderson, 2007, Dafoulas & Macaulay, 2001, Pawlowski, Richter, 2007, SWYAA, 2007) to increase knowledge about collaborators.

Secondly, we focus on awareness tools to create awareness about fellow colleagues across Europe. These tools will inform participants about the presence and availability of colleagues to work cooperatively. 

(b) Awareness is a crucial factor to ensure successful communication as well as collaboration

· Learners should be generally open for international collaboration. 

· Resources for facilitating the approach have to be provided.

· ICT infrastructure, support and availability must be ensured.

· Participants should come from 2 – 5 countries.

· Throughout the course, a tool should be available showing which other learners are participating and what they are working on. This can also be used for continuous exchange and communication.

· The nature of the discussions among participants is open and only rarely moderated

	38. Learning Activities:
	

	Phase 1: Awareness Building
	Introduction 

The teacher will introduce the new concept/problem/theory to the students along with the idea of cross-border learning that includes re-use and content sharing. 
Goals and expectations (Cooperation point #1)
Learners discuss their individual and group objectives and expectations. Goals and expectations are summarized towards a common wiki page (or a document) which covers goals for all (international) participants.
Barriers and success factors

Students discuss which barriers and success factors arise when re-using materials and scenarios.

Culture dimensions

The students will refine barriers and success factors regarding the international dimension. The students specify the outcome of the discussion on a wiki page page (or a document).

	Phase 2: Culture profiling 
	International dimension 
The variety of opportunities will be introduced by the facilitator with examples across Europe. The participants from each participating country will be introduced.

Culture profiling 

Students will work on defining cultural profiles for themselves or for their groups (A template for recording profiles is needed). This can include for example information on attitudes, teaching styles, curricula, and communication preferences and conventions. 

Culture comparison 
Students will determine similarities, differences between the culture profiles and possibilities to gap them. A tool should be available for communication with international partners.
Opportunities Discussion (Cooperation point #2) 
Students discuss which opportunities but also problems arise when working in international groups to collaboratively develop science education materials. The students specify the outcome of the discussion on a common wiki page (or a document) in order to develop a cooperation strategy and corresponding activities.

	Phase 3: Elaboration
	Group building
Groups are built consisting of 3-5 students. Each group will have an international partner group. 

Presentation of the Project
The teacher introduces the project that the students will work on.

Information seeking

The students identify and gather the appropriate information/content that is necessary for successful completion of the project work. As an example, they could work on preparing a learning scenario on astronomy re-using materials from a repository and on a plan how to incorporate those resources.
Discussion (Cooperation point #3) 
Participants discuss with all groups the outcome of their project.  
Localization needs

Additionally, it is discussed how the materials gathered during the Information Seeking activity must be changed to fit the national curriculum or regional / local needs. Based on this, opportunities to localize these materials are discussed and practiced. 

	Phase 4: Content enrichment 
	Localization

Each group works on the localization as well as continuation of the project defined in phase 3. This should include the incorporation of local materials.
Discussion/Feedback (Cooperation point #4)

Students discuss the usefulness and quality of the resources together with other groups. They also discuss the effort for localization.

Re-publishing 

The enriched materials will be shared using a repository. 

	Phase 5: Experience sharing
	Experience exchange (Cooperation point #5)

The groups share their experiences with all participants. The discussion should lead to a full picture whether the educational experience was positive and what improvements should be made. The outcome of the discussion will be specified on a wiki page (or a document).
De-Briefing

The learning experience is summarized, and the teacher evaluates the final project outcomes and the cooperation between the students.

	39. Participating Roles:
	Individual Learner

· Actively participate in the learning process by expressing his/her ideas, experiences and opinions. 

Group participant 
· Works collaboratively country specific groups

· Is clearly aware of cultural characteristics 

· Has a speaker to express the group opinion

· Communicates with other international groups.

Facilitator 

· Facilitates and monitors the awareness process

· Moderates discussions

· Introduces the new concept/problem/theory

· Prepares presentations for the groups

· Solves communication misunderstandings 

· Motivates and activates students
· Evaluates the final project outcomes and the cooperation between the students

	40. Tools, Services and Resources
	Tools: 

Hardware

· Computer

· Projector
Software
· Text, image, audio or video viewer
· VLE

· Instant Messaging (e.g., skype, messenger)

· Wiki

Resources:
problem statement, figure, graph, slide, simulation, experiment, table, self assessment, exercise, questionnaire, exam


Table 15: Description of the Educational Scenario Template

12.2 Graphical Representation of the Flow of Learning Activities
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Figure 3: Flow of Learning Activities 
12.3 Description of the Educational Scenario Template in Common Terms
12.3.1 Awareness Building
	Phase
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Introduction 
	Communicative
· Presenting
	Information Handling 
· Defining 
	Who
· Class Based

Medium
· Face to Face
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
	Other

	Goals and expectations 
	Communicative
· Discussing 
	Information Handling 
· Defining
	Who
· Class Based

Medium
· Face to Face
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· Wiki
	Other

	Barriers and Success Factors  
	Information handling
· Discussing
	Information Handling
· Mindmaps
	Who
· Class Based

Medium
· Online 
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
	Other

	Culture dimensions  
	Information handling
· Analyzing  
	Information Handling
· Mindmaps
	Who
· Class Based

Medium
· Online 
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· Wiki
	Other


Table 16: Awareness Building
3.3.2. Culture Profiling 
	Phase
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	International Dimension
	Communicative
· Presenting
	Communicative

· Scaffolding
	Who
· Class Based

Medium
· Face to Face
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
	Slide

	Culture Profiling  
	Information Handling

· Analysing 
	Information Handling

· Defining
	Who
· Class based

Medium
· Online 
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· VLE
	Narrative Text

	Culture Comparison
	Communicative
· Discussing
	Communicative
· Coaching
	Who
· Class based

Medium
· Online

Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· Instant Messaging
	Other

	Opportunities Discussion (Cooperation point #2)
	Communicative
· Discussing
	Communicative
· Coaching
	Who
· Class based

Medium
· Online
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· Wiki
	Other


Table 17: Culture Profiling
3.3.3. Elaboration
	Phase
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Group Building
	Communicative
· Discussing
	Communicative

· Discussion
	Who
· Class Based

Medium
· Face to Face
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

· Computer

·  Projector

Software

·  Text, image, audio or video  viewer
	Narrative text

	Presentation of the Project
	Information Handling

· Analysing 
	Information Handling

· Defining
	Who
· Class Based

Medium
· Face to Face
Timing
· Synchronous
	· Facilitator

· Group participant
	Hardware

· Computer

·  Projector

Software

·  Text, image, audio or video  viewer
	Problem Statement

	Information Seeking
	Communicative
· Gathering
	Information Handling

· Web Search
	Who
· Group Based
Medium
· Online
Timing
· Synchronous
	· Facilitator

· Group participant
	Hardware

· Computer
Software

· Text, Image, Audio or Video Viewer, 

· VLE
	other

	Discussion (Cooperation Point  #3)
	Communicative
· Discussing 
	Productive
· report/paper
	Who
· Group based
Medium
· Online 
Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· wiki
	Other

	Localization  needs
	Communicative
· Discussing
	Communicative

· Discussion
	Who
· Group based
Medium
· Face to Face
Timing
· Asynchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
	Other


Table 18: Elaboration
3.3.4. Content Enrichment
	Phase
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Localization  
	Productive
· Synthesizing
	Productive
· Product 
	Who
· Group based
Medium
· Online 
Timing
· Asynchronous
	· Facilitator
· Group participant
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· VLE
	Other

	Discussion / Feedback 
	Communicative
· Discussing
	Communicative
· Coaching
	Who
· Group based
Medium
· Online
Timing
· Synchronous
	· Facilitator
· Group participant
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· Instant Messaging
	Other

	Re-publishing
	Productive
· Synthesizing
	Productive
· Product 

	Who
· Group based
Medium
· Online
Timing
· Asynchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· VLE 
	Other


Table 19: Content Enrichment
3.3.5. Experience Sharing 
	Phase
	Type
	Technique
	Interaction
	Roles
	Tools/Services
	Resources

	Experience exchange (Cooperation point #5)
	Communicative
· Discussing 
	Productive
· Report/paper
	Who
· Group based
Medium
· Online 
Timing
· Synchronous
	· Facilitator
· Group participant
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
· Wiki
· Instant Messaging
	Other

	De-Briefing 
	Communicative
· Discussion 
	Communicative
· Structured debate
	Who
· Class based

Medium
· Face to face

Timing
· Synchronous
	· Facilitator
· Individual Learner
	Hardware

·  Computer

·  Projector

Software

·  Text, image, audio or video  viewer
	Other


Table 20: Experience Sharing
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“An Advanced Scientific Repository for Science Teaching and Learning”
“COSMOS Educational Metadata Elements”

	Element Number
	Element Description
	Open Text
	Restricted Vocabulary

	General Metadata

	1
	The Title of the educational resource
	(
	

	2
	The Identifier of the educational resource
	(
	

	3
	The human Language used within the educational resource to communicate to the intended user.
	(
	

	4
	The general Description of the content of the educational resource
	(
	

	5
	Keywords characterizing the topic of the educational resource
	(
	

	6
	The organizational Structure of the educational resource (ex. atomic, collection, networked, hierarchical, linear) 

	
	(

	7
	The Aggregation Level  of the educational resource (content or learning activities)
	
	(

	Lifecycle Metadata

	8
	The completion Status or condition of this learning object
	
	(

	9
	The Author’s Name of the educational resource
	(
	

	10
	The Date that this educational resource has been authored
	(
	

	11
	The Publisher’s Name of the educational resource
	(
	

	12
	The Date that this educational resource has been published
	(
	

	Meta-Metadata

	13
	The Creator’s Name of the educational resource metadata
	(
	

	14
	The Date that the metadata has been created
	(
	

	15
	The Validator’s Name of the educational resource metadata
	(
	

	16
	The Date that the metadata has been validated
	(
	

	17
	The basic human Language of the metadata
	
	(

	Technical Metadata

	18
	The technical Format of the educational resource file
	
	(

	19
	The Size of the educational resource file in KBs
	
	(

	20
	The Technical Requirements to use the educational resource (the operating system, the web browser etc)
	
	(

	Educational Metadata

	21
	The Interactivity Type
 (ex. active, expositive, mixed)
	
	(

	22
	The Interactivity Level 
 (ex. very low, low, medium, high, very high)
	
	(

	23
	The Difficulty of the educational resource
	
	(

	24
	The Typical Learning Time to work with the educational resource
	
	(

	25
	The Learning Resource Type (ex. exercise, simulation, experiment, etc)
	
	(

	26
	The Intended User Role of the educational resource
	
	(

	27
	The Context where the use of the educational resource is intended to take place.
	
	(

	28
	The Typical Age Range of the intended user of the educational resource
	
	(

	Rights Metadata

	29
	Whether use of this educational resource requires Payment
	
	(

	30
	Copyright or Other Restrictions apply to the use of this learning object.
	
	(

	Classification Metadata

	31
	The Classification within a particular classification system (energy, electricity, forces, etc)
	
	(


� Atomic: a resource that is indivisible, collection: a set of resources with no specified relationships between them, networked: a set of objects with relationships that are unspecified, hierarchical: a set of objects whose relationships can be represented by a tree structure.


� The mode of learning that is supported by the educational resource. Active learning is learning by doing, expositive learning is passive learning and mixed learning combines active and expositive learning.


� The degree to which the learner can influence the aspect or behavior of the educational resource.
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