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1 Executive Summary

In this document we describe the roadmapping approach of OSR project. Roadmapping is a process of gathering experts’ views and best practices on the issued topics regarding digital science education, the actual roadmaps will be presented in deliverables 7.2. (intermediate version) and in 7.4. (final version). This draft version of the roadmap includes the start-up picture of the issues which we’ll envision in the further versions. The final version will contain recommendations towards an improved science education content organization schema. 
2 Scope of this document

The OSR Description of Work clearly describes the idea of the roadmapping approach: 

“To propose a Roadmap towards a standardized Science Resources (re-)usability approach. The OSR approach asks for knowledge areas integration, effective and boosts cross-institutional collaboration and organizational change in the field of both formal and informal science education. This effort will be documented analytically and systematically in “The Roadmap towards a standardized Science Resources (re-)usability approach.” A structured set of recommendations to support the deployment of science educational content services offering enhanced access and reusability will be developed. The Roadmap will include a series of guidelines for the design of Science Education Learning Content and Activities, on the appropriate metadata methods needed for their description in respect to both their educational and their domain-related characteristics. The Roadmap will also offer the guidelines concerning how these templates will be combined and finally it will recommend appropriate processes and benchmarking criteria for quality certification of the science education content.”

This deliverable D-7.1 focuses on the conceptual approach and the planning of the implementation, in particular how the expert / research workshops are utilized to gather, analyze and incorporate internal and external experts. 
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4 Introduction
The main goal of this deliverable is to provide a clear roadmapping approach to determine the (future) use of approaches and technologies within OSR – the focus is to analyze and predict developments in science education, in particular for informal settings using advanced learning tools. We develop a clear conceptual approach and an implementation plan for the project duration and beyond.

During the past decade, technology roadmapping has become a widely used technique from the perspectives of both individual companies and entire industries. However, a standard methodology of technology roadmapping does not exist, and an examination of roadmaps that have been created indicates that there is considerable diversity among practitioners as to what constitutes a roadmap and how to assess the effectiveness and efficiency of the roadmapping techniques employed (Koenig, 1999). Roadmaps can be used as a means for assessing the impact of potentially disruptive technologies and markets on business plans and systems (Phaal et al., 2004). 

Roadmapping in general captures forecasts about different dimensions in different time horizons, capturing market states, product development and technology use and adoption. Different roadmapping methodologies usually include common features:

- Timelines: The scope of the Roadmapping is between 7 and 10 years. The future timeline is divided into 3 segments (present, short, medium and long term). 

- Scenarios in order to define future states 

- Current state assessment (Where we are today?) 

- Gap Analysis by comparing the future state with the current state assessment in order to identify the bottlenecks of evolution (What we need that we don’t have today?) 

- Output: Recommendations of getting from current state to the preferred future  

The main objective of the Open Science Resources project’s roadmap is to propose guidelines for the organization of science education digital objects of science centres and museums and to gather the results of the project together. This deliverable begins with an overview in Roadmapping methodologies and then describes in detail the specific approach to be followed within OSR. OSR Roadmapping will concentrate on envisioning the future of 1) educational resources and repositories, 2) authoring and supportive tools, 3) educational scenarios and pathways and 4) quality assurance approaches. 
OSR Roadmapping activities will bring together the best practises rising from the OSR approach during the project and its outcomes, but will also take into consideration specific results of interviews/envisioning sessions in research workshops with internal and external experts. These activities together will form the recommendations and the OSR roadmap towards a standardized Science Resources (re-)usability approach. 

OSR Roadmap will continue the work started in eContentPlus funded COSMOS project, ended in September 2009 (Grant Agreement number: 410025) and will take into consideration the recommendations of the COSMOS towards a pan-European Science Learning Service (Sotirou et al., 2009).
5 Roadmapping approaches 

In the following chapter, we describe different roadmapping approaches and show their applicability with in the domain, i.e., in the OSR context. The main idea of roadmapping and in particular the idea of the OSR roadmapping activity is to analyze the potential adoption of the OSR approaches and to act towards future trends. Thus, it is necessary to choose and implement forecasting methodologies in the domain.

In Technology Enhanced Learning as well as in IS world, foresight methodologies, and especially scenarios, are widely used in a roadmapping process to define the future states. Roadmapping process can be seen as first and foremost future oriented. Roadmapping may utilize methodologies commonly used in future studies (e.g. Dalkey & Helmer, 1963; Linstone & Turoff, 1975), Weak Signals (Mendonca et al., 2004), Cross Impact Analysis (Gordon & Hayward, 1968), Technology Forecasting (Smith & Menzer, 2010) and basic understanding of strategic visioning methods (e.g., scenarios planning, conceptual modelling). The main aim is to be able to define the future states (where we want to be?) in a clear way so that a gap analysis and action planning can be performed.

According to Millet (2006), analytical scenarios based on modelling, cross-impact analysis, and Bayesian probabilities allow teams and executives to better understand the conditionality of any scenario and determine what would have to happen to improve the probability that the most desirable scenario could be made to happen. Futuring as a systematic process of thinking about the future in order to frame reasonable expectations, to identify emerging opportunities and threats to the company of organization, and to anticipate actions that will promote desired outcomes….One thinks through the problem from the macroscopic, external environment to the microscopic factors of a company or organization…” “Visioning is the opposite of Futuring: it is a logical process that progresses from the micro- to the macro-levels.” “Futuring” is an approach to thinking about the future as trends, and issues in the larger world, many of which are beyond our immediate control, while “visioning” is an approach to thinking about plans and actions to make desired outcomes possible. The former is analytical and the second is normative.
Naumanen (2001) defines a roadmap as a map of presumed future and anticipated changes, comprising of illustrations of market trends, environmental changes, and technology life-cycles, linked together into tangible product line plans and considering the corporate objectives and competencies. A roadmap helps to create an “objective” shared vision with attention to changes in technology, socio-economic trends, new business opportunities, designs and processes.
The generic roadmap (Figure 1) is a time-based chart, comprising a number of layers that typically include both commercial and technological perspectives. The roadmap enables the evolution of markets, products and technologies to be explored, together with the linkages and discontinuities between the various perspectives.(EIRMA, 1997)
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Figure 1: Schematic technology roadmap (EIRMA, 1997).
However, the roadmapping approaches differ in terms of their aspects, artefacts and perspectives. The following figure shows examples of roadmaps (Phall et al., 2004) (Figure 2). 
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Figure 2: Examples of roadmapping processes (Phaal et al., 2004).
The examples show different aspects and planning methods relevant to OSR – however, it is necessary to derive the aspects specifically for the OSR context - the main questions in the OSR context are:

Which components shall be taken into account?

Which aspects and perspectives are relevant for those components?

How should the approach be implemented?

Based on those questions, we have analyzed the different roadmapping approaches and their applicability to the OSR context.
In general, it is impossible to generalize influence factors for technology forecasts – thus it is important to study recent developments within the project and to position own technologies in this context. However, analyzing the above shown examples, OSR needs to deal with:

Markets: There is not necessarily a commercial-only market – the main objective of a science education market is to educate pupils, students and interested stakeholders as well as conserving cultural heritages and making those available. The market is usually shared between commercial and non-profit organizations. OSR mainly aims at non-profit organizations.  

Business: Business models of participating and competing institutions are aiming at educating different target groups. Running science centers and museums demand successful business models, which OSR aims to support. 
Technologies: The key artefacts created in OSR compete with or enrich and supplement different other technologies. Therefore, a clear analysis needs to be done about recent technologies and their relation to the OSR technologies.

Time horizon: Different roadmapping approaches should be taken into account for different time horizons. Thus, within the project duration of three years, we apply methodologies for a 7 year time horizon to forecast developments and adjust the OSR developments to these expectations.

As an intermediate conclusion, we have identified relevant influence factors, perspectives and artefacts for the OSR roadmapping process. As open questions, it is necessary to clarify the roadmapping process.

Science education and related technologies clearly undergo significant changes in the past and next decade. Thus, it is not advisable to have a fixed methodological approach in the OSR context. We therefore describe an approach for the roadmapping process and organization – details are then clarified in each thematic research workshop. The following figure 3 shows the steps, proposed by Phaal et al. (2004).
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Figure 3: Example process of Roadmapping, (Phaal et al., 2004).
The market, products and technologies need to be defined for the OSR context. To achieve a clear picture, it is useful to run expert workshops (Keeney & von Winterfeldt, 1989; Linstone & Turoff, 1975) to continue the state-of-the-art analysis. This should be followed by the actual roadmapping events. 

As a conclusion, the analysis and choice of methodologies cannot lead to a pre-defined or generalized structure of the roadmapping process as well as components. It is necessary to define the process and refine it within the project duration. Thus, we outline an initial methodology which shall be refined based on the results of each workshop.

6 OSR Methodology

In the following, we describe the process and the aspects of interest in the OSR context. The context is mainly to improve science education in educational and cultural organizations such as science centres and museums. To clarify the context, it is highly necessary to focus on informal education settings (the project COSMOS developed a roadmap focusing on formal settings, cf. Sotiriou, Pawlowski & Clements, 2009). 

Based on the analysis of roadmapping approaches, it is necessary to define the artefacts (such as technologies), the analysis / forecasting method as well as the target group.

In OSR, a set of artefacts is designed within the project. This set of artefacts needs to be taken into account in the series of workshops run in OSR. We developed a classification for the OSR artefacts in the following four categories:

Educational Resources & their distribution - repositories (Portals)

Search schemas,

Metadata, 

Translations, 

Social tagging, 

PDA support,

Pedagogical support, 

Virtual
communities building 

Technologies that support sharing of the content to the repositories (Authoring tools)

Metadata tool

Pathway authoring tool

Social tagging tool

Science centre/museum visit enhanced with digital resources and technologies

Scenarios of use for different stakeholder groups

Educational design (Pre-visit, visit, post-visit)

Quality assurance of the resources

Community approach to quality:

Quality assurance by user-based mechanisms

Quality assurance by automatic mechanisms

Quality assurance by a quality team & trusted networks

Each category and aspects needs to be analyzed and addressed in the project. We aim at devoting at least one workshop to each category. OSR Roadmapping process stages are illustrated in figure 4.
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Figure 4: OSR Roadmapping process.

As a second main aspect, the process of roadmapping needs to be defined in accordance to the methodology (see chapter 2). There are four stages of the OSR roadmapping guided by the approach of Phaal et al. (2004). 

Big Picture – where do we start? The Big Picture aims to define the “key components”, the “key concepts/issues” and their relationships as broad groupings of critical elements that comprise the field of Science education. In addition, the identified challenges are translated into specific problems we need to solve in the form of problem statements. In this document, we describe and analyze the current status of the key components and artefacts. (Educational design, collection of user requirements, key concepts, bringing together the proposed factors influencing the OSR scope.) (Described in this document)

Envisioning: Development of future scenarios and identification of critical elements needed to realize them. This also contains the analysis and the role of OSR artefacts developed. Envisioning the changes which will be possible to achieve in the last two years of the project. (Report included to: D-7.2. Roadmap towards a standardized Science Resources (re-)usability approach (improved version).

Futuring: Creating future scenarios for the next 7 years of digital educational content

Actions/Recommendations:  Creating a set of recommendations for achieving desirable future of Sciene Education: (Reports will be included to: D-7.3. Roadmap towards a standardized Science Resources (re-)usability approach (final version).

The roadmapping task will bring together the results of OSR project evaluated by the stakeholder groups of OSR and present recommendations for the future based on the best practices identified through the project. Views of stakeholders will be gathered in phases 2 (Visioning) and 3 (Futuring) of the OSR Roadmapping process (Figure 5): 
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Figure 5: OSR Roadmapping approach.
As a summary, we have developed an initial classification of technologies and aspects to be taken into account – those are analyzed and refined in a four step process leading to concrete recommendations as a key outcome of the OSR project.

7 Draft status of OSR roadmap

At the beginning of OSR project, the status of the content and technologies were described in the Description of Work (Palumbo et al., 2008). A critical amount of resources (educational, informal, varying from videos, images and text to web based multimedia) was identified in museums’ and science centres’ repositories – however, these resources are not used to their full potential. The reason behind this is the lack of interoperability between repositories, the inefficiency of current content organization and metadata structures as well as multi-lingual issues.  

This analysis is the starting point of the OSR roadmapping task – analyzing the current status of relevant technologies / artefacts and relating them to the relevant roadmapping aspect (such as market, business models, contexts). Therefore, in this chapter we describe the status of the key elements after the first year of OSR project, defining the start-up draft picture of the OSR roadmap. This starting point will be taken up by the forecasting / roadmapping events.

7.1 Pedagogical Design

The OSR agenda is based on three main pedagogical approaches, The Contextualized Model of Learning (Falk & Dierking, 2000) that represents the potential of informal education, the Inquiry Based (Rocard et al, 2007) and Problem Based approaches (Kilroy, 2004) that are currently considered the most appropriate approaches for the reform of formal science education and the Resource Based Learning that are providing unique opportunities for the effective bridging between formal and informal science education. 

The OSR pedagogical approach will therefore comprise of: 

a) the OSR standards-based educational metadata structure (‘OSR Application Profile’); 
b) flexible schemes for the combination of digital resources into wider meaningful learning experiences appropriate for the user and context of use (‘OSR Educational Pathways’); and 

c) an account of options and opportunities offered for the exploitation of the potential of social tagging in the OSR project.

The OSR pedagogical approach is further described in deliverable no: D-2.1: OSR Educational Design. 

The key challenge for the roadmapping task and corresponding workshops will be to define and characterize future pedagogical designs for science education in cooperation with the relevant stakeholders, including their skills and business models. 
7.2 Educational resources repositories
The main objective of OSR project is to produce the OSR portal service, which allows users to use and reuse educational Science content brought to them by Museums and Science Centres around Europe. The OSR portal is a learning object repository which consists of the metadata of these learning objects and pathways. After the first year, OSR project successfully produced the OSR portal which has been online since February 2009, available in: http://www.osrportal.eu/ (see Figure ).

[image: image7.png]A

Home  OSR Repository

OSR Repository

The OSR portal contains educational material in the form of educational content (images of exhibits and scientific
instruments, videos, animations, exercises, graphs, links) and of educational pathways (structured and open learning
activities organized according the inquiry based pedagogical model). Users can search for the educational materials in the
"Explare OSR" section or to pload their own materials to the OSR Repositary, using the "Share your Content” section,

The OSR Repository goes mobilel Now OSR Educational Content is available for mobile and
handheld devices. visit Mobile 05 and explore the repository through your mobile phone.

TEmmm  Visit OSR Camp in Second Lifet Explore the Foucault's Pendulum interactive exhibit and numerous
other contents of the OSR Repasitary through a unique immersive experience in a realistic context,
From here you can download and install Second Life Viewer which is used for entering the Sciences
Camp in Second Life. Teleport to sciences Camp.

Explore OSR Share your Content




Figure 6: The OSR Portal.
The main functionalities based on the OSR portal are summarized below:
The portal’s and the repository’s applications are providing opportunities that allow an intelligent search and retrieval of the educational content. Search is accomplishing using the multi-lingual educational vocabularies. This will be validated and tested during the OSR validation activities with the stakeholder groups. Furthermore, content authoring tools are supported. In particular, users can merge similar educational content according to a specific educational pathway so as to create new educational information. Thus, the application supports the re-use of the educational content. 

The portal supports different types of users and respective roles. In particular, six different types of users are allowed;
•
Web Visitor (unregistered)

•
Registered User

•
Reviewer

•
Administrator
Web visitors are guests that can have limited access in educational content. They are able to search and retrieve educational content. However, they cannot submit new content unless they become registered. Registered users can upload new learning objects (LO), create new Educational Pathways (EP), use the social tagging mechanisms in order to tag LO and EP and use the PDA application. Reviewers have the same privileges as the registered users enhanced with privileges for reviewing and certifying the LO and EP that are stored in the repository. Administrators of the portal own the full set of privileges available on the portal. He/she is responsible for moderating the OSR Portal.



Figure 7: The content of the OSR Repository is organised into two distinct categories, Learning Objects and Educational Pathways.
Content description is performed using existing metadata representation tools through XML-based schemas. The description is classified with respect to domain specific vocabularies while multi-lingual vocabularies and searching on them is supported. Export and import functions of the vocabularies are in XML format in order to allow data interoperability and easily content exchangeability among distributed and heterogeneous repositories. In particular, modules able to parse IEEE LOM compatible XML files are supported. The parsed IEEE LOM compatible metadata are associated with the educational science metadata.  
In the repository, tools for describing and managing digital content rights are supported. Content rights are interoperably represented using the Right Expression Language. In particular, in the framework of the project, we support the ccREL (Common Creative REL) description. 

The repository supports multilingual functionalities so as users (teachers and/or students) from different countries are able to search, retrieve and re-use educational metadata in different languages. In OSR, science educational vocabularies are classified into different levels of details to allow a hierarchical way for searching science educational content. The multilingual facilities of the portal are not yet fully operational after the first year of OSR project. In the future, OSR Portal will provide content translation-nodes and taxonomy- interface translation for anonymous users -with a Drupal module- and browser language detection. It will include a block for language selection and will manage translation relationships for nodes and taxonomy terms. To address the multi-lingual issue, a standard translation key will be created for all important science terms allowing the easy translation to all EU languages. Furthermore, an interface will be implemented for user provided translations. For the translation of social tags manual translation will be used.
Evaluation of social tags as an approach to connect formal and informal digital Science Education. OSR project’s interest is to wider explore how best to use social tagging and folksonomic strategies for science museum and science centres educational content. The tagging data that will be collected should be structured to enable comparative studies that will highlight possible differences between expert and emerging nonexpert vocabularies. The social tagging approaches realised so far in other research have typically gone as far as allowing for user-contributed keywords. The OSR project takes a decisive step ahead in this respect, experimenting with offering the opportunity to end-users to provide their own perceptions of certain standardized metadata elements of the ‘Application Profile’, too, which are considered crucial to user experience and decisions. As such elements have been identified, for example, metadata on ‘Educational Objectives’ and ‘Context’. It should be of interest to examine how users’ assessment of the educational objectives and the appropriate usage of a learning object compare with the perceptions of the professionals who have formally annotated the resources. In this way, the project will bring standardized metadata techniques with folksonomic approaches even closer together, providing unprecedented versatility and insight into the effectiveness of professionals’ metadata tagging and end-users’ perceptions of the use of digital resources (See Figure 8).
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Figure 8: A simplified rendering of a possible data model to be used for the OSR approach. Read more in deliverable D-2.1. Educational Design.
Evaluation of the repository’s content. Content is accompanied by a set of questions that are set to the users in order to evaluate the efficiency of the content and its quality. The registered users are able to vote so that the platform supports quality assurance methods. 

At the end of the first year, further functionalities of the portal were under discussion, but had not been adapted/developed for the first version. These functionalities will be reviewed in the second year of OSR portal and the consortium will decide the schedule of adapting them to the future versions of the OSR portal. 

The OSR portal can be used based on the following proposed infrastructure (Figure 9):
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Figure 9: OSR proposed infrastructure (Deliverable D-4.1. System Specifications and Technical Design).
Looking at the recommendations from COSMOS project’s roadmap (Sotiriou et al., 2009) regarding Open Educational Resource Repositories, OSR portal has taken a great step forwards when it comes to learning objects being easily adaptable and enrichable. Based on views of teachers who have worked with both project’s uploading processes, we received remarkable positive comments on how easy it is to bring together learning objects to adaptable pathways. 
The key challenge for the roadmapping task and corresponding workshops will be to define and characterize future repository technologies and the use of learning objects and educational pathways in this setting.

7.3 Tools supporting educational repositories
The OSR project has developed a set of tools to enhance the science resources brought available by the OSR portal service. These tools are defined as content authoring tools and they can be found from the OSR Tool-Box. These tools include (see 10):

Metadata authoring tool OSR-ASK-LOM-AT tool (software)

Pathway authoring tool OSR-Pathway-Authoring tool (browser based)

Social tagging tool OSR-Social tagging toolkit (browser based, PDA access supported)   
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Figure 10: The OSR Toolkit.
Detailed Guidelines have been developed setting out the conditions and protocols for the submission of content to be posted to the OSR Portal in manuals on how to use these tools. They will be available for the training workshops and tested during the second year of the project. 

Looking at the recommendations from COSMOS project’s roadmap (Sotiriou et al., 2009) regarding tools supporting Educational Repositories, OSR project has built its metadata scheme on IEEE LOM standard, as recommended in the Cosmos roadmap. OSR project has also taken a step forwards making the pathway authoring tool and the social tagging tool browser based and the latter even accessible with PDAs. Stakeholders’ view on the pathway tool was varied, but the recommendation for that would be to continue to improve it – the current version has been described as a “pleasure to use” by the users, but there is also many great suggestions rising from the consortium to improve this tool, specially concentrating to the ‘Open Pathway’ option. Suggestion for that functionality is to truly provide the users an open possibility – not moduled by ‘Pre-visit, Visit, Post-visit’ –titles on its steps. 
Another challenge is the involvement of users in the process as we address also informal learning situations. Social tagging is seen as a promising approach to involve users and utilize their expertise and opinions.
The key challenge for the roadmapping task and corresponding workshops will be to define and characterize future tools and their usage scenarios, in particular in informal settings. The project needs to adopt strategies and ideas and incorporate those in the development process.

7.4 Quality strategy 
The main question of this aspect is how quality management and assurance will develop of OER and repositories in general. Whereas in formal learning situations, quality management and assurance is an integral part of the educational process (e.g., in accreditations), informal settings require different quality strategies. We aim at exploring opportunities of user-centred approaches.
The OSR project’s quality assurance strategy has been described in greater detail in the deliverable D-1.6. Annual Quality Report (1st year). OSR portal after the first year included the following quality assurance mechanisms (See Figure 11):

User assessment (Stars rating)
Social tagging 
Quality certificate of OSR 
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Figure 11: OSR User oriented quality mechanisms.
As the portal only came fully functional on M9 of the project, quality assurance mechanisms are still under development and new user oriented quality assurance features have been proposed such as

Commenting (Possibility for users to tell how they liked or used content)
Disclaimer (Message saying that users should report broken links or other problems with content) 
Looking at the recommendations from COSMOS project’s roadmap (Sotiriou et al., 2009) regarding Quality Assurance of Educational Resources, OSR project has taken into consideration the COSMOS project’s recommendation to use a mixed method for quality assurance supported by Quality standards. OSR project is also adapting its quality strategy based on trusted communities approach and the use of critical masses of users. OSR project has also expanded the virtual communities support from COSMOS project’s recommendations using social tagging as a tool of building these communities. In the second and third years of the project OSR quality assurance approach needs to be monitored and evaluated. 

The key challenge for the roadmapping task and corresponding workshops will be to define user oriented quality mechanisms and their adoption / acceptance by the community.

8 OSR Roadmapping next steps
In this deliverable, we have defined the key aspects and the general process of the roadmapping task. In the following, we define the next steps which can be planned at this moment in the project lifecycle. This includes the clear description of the context and in particular the intended participants for the workshops.

The OSR project has mainly works with six important stakeholder groups:

Technology providers (for learning object repositories and content creation & distribution technology providers)

Content providers such as museums and science centers
Policy makers 
Standardisation bodies
Pedagogical content experts (Teachers) using/developing learning material, 

User communities 

In the framework of the OSR roadmapping task, the perspectives of these stakeholder groups will be investigated regarding their expertise on technology-enhanced science education. Stakeholder views will be gathered in several research workshops, where external experts will be invited. Views of user communities and pedagogical experts will be gathered in the frame work of the on-going evaluation of OSR summer schools & training/validation workshops. Views of technology providers, content providers, policy makers and standardization bodies, will be gathered in specially organized research workshops. These research workshops will be arranged in the framework of major International or national events (e.g. Ecsite Annual Conferences, ESOF –European Science Open Forum – Conferences, IEEE conferences and workshops) a series of workshops will be organised. These events will be organised in order the project results to be communicated to the research and academic community. The partnership aims at creating contacts and organise similar seminars and workshops also in USA. Standardization experts’ views will be gathered specifically from the CEN workshop for learning technologies. Partners responsible to organize these workshops include: (UBT, EA, VXU, JYU, ISKME, UCF, NTNU). At least one research workshop/year/stakeholder group will be organized. JYU will coordinate this effort. The proposed responsibilities are following, however this table will be updated according to the efforts made.

Table 1: Research workshops.

	Stakeholder group
	Events gathering visions & recommendations for the roadmap: Research workshops 
	Partner(s) in charge

	Technology providers
	Research Workshops with external experts
	VXU, NTNU, UCF

	Content providers
	Research Workshops with external experts
	EA, ISKME

	Policy makers
	Research Workshops with external experts 
	JYU

	Standardisation bodies
	Research Workshop in CEN Workshop
	JYU

	Pedagogical content experts
	Summer Schools,

Training/validation  workshops
	UBT, MENON, (+Science centers and museums)

	User communities
	Summer Schools,

Training/validation  workshops
	UBT, MENON, (+Science centers and museums)


As a next step of the planning process, it is essential to develop a sequence of research workshops and focus areas for those to implement the analysis and forecasting process (see figure 12).
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Figure 12: Research workshops with external experts connection to OSR roadmap.
The research workshops will be performed following the four step process defined in chapter 3. All stakeholder groups will be asked of their opinion regarding their visions for the next steps and their ideal futures regarding the topics of this project. Second year of the OSR roadmapping is the ‘Envisioning step’, where stakeholder views will focus on formulating improvements and recommendations which can be seen as improvements still possible to achieve in the framework of the project’s second and third year. In the third year research workshops stakeholders will be looking into future scenarios of digital science education on their expert point of views. At the end of the third year, all outcomes of these research workshops will be analysed, reported and formulated into a set of recommendations for the future. 

For each workshop, we will follow a standardized methodology and schedule, based on our workshop template. An example schedule for a research workshop is shown below:

Presentation from OSR project partner (expert) (e.g. 30min)
Envisioning on the topic: (e.g. 1h)

What would be the desired future on the topic? 

Outcome: Future scenario for the topic 

(Recording this discussion/interview)
Completing a survey provided by JYU

Concept repeated for as many topics as the WS includes 
Research workshops should present results of OSR project and lead the discussion from that basis. It is essential to present the current state of the art of OSR and related activities to avoid redundant and out-of-scope discussions. At least the following topics should be covered in the research workshops (see also the classification in chapter 3):

Repositories: Search, metadata, social tags, harvesting (federated search) 

Technologies: Authoring tools – metadata tools, content enhancement tools, social tagging tools, PDAs...

Quality assurance by the community 
Science Education with museums 
The summaries, proceedings and recommendations derived in the research workshops (Agendas, guidelines, recommendations, action plans) will be described in the deliverable D-7.3. Meetings and research workshops with external experts. 

Regarding the responsibilities for the roadmapping task, we have developed a clear structure. JYU will coordinate the research activities and the appropriate evidence gathering from the external experts of each stakeholder groups. Materials will be mainly gathered with surveys, interviews and observations, but also by looking at approaches of different OER repositories regarding usability issues including the quality control of the resources. The research workshops will be planned with assistance of JYU and carried out by the local partners. The resulting time table for roadmapping processes for years 2-3 of OSR can be found from Annex 1. 

9 Conclusions
In this document, we described the initial status of Science Resources (re-)usability approach collecting together OSR project’s results after the first year of the project and comparing them to the previous recommendations made in the COSMOS project for digital Science Education. We also described the next steps of the roadmapping activities of OSR project, including a series of research workshops and meetings with external experts. As the next steps, second year of the project will be focusing on finding gaps between desired futures and the current status. The intermediate version of the roadmap will cover issues which can mainly be improved and de-gapped through the continuation of the two years of the project. On the third year, roadmapping of OSR will concentrate on envisioning the future for the next 7 years after OSR project will end, covering the decade – until 2019. 
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11 Annex 1: Roadmapping timetable

OSR Learning Objects: stand-alone digital learning materials





OSR Educational Pathways: designs integrating digital learning resources into meaningful learning experiences
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