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Terms of Reference - Specialist Task Force STF AM 

Design and Development of Teaching Materials for Education on ICT Standardisation
Specific agreement number: SA/ETSI/ENTR/000/2015-10

Part I – Policy relevance and expected market impact

1 Policy relevance

This proposal tackles the design and development of teaching materials for education on ICT standardisation. The proposal replies to policy issues within COM(2011) 311, and the Rolling Plan for ICT Standardisation (ICT RP 2015).

Education is an important instrument to raise awareness and support for standardisation: “Awareness of the potential synergies between research, innovation and standardisation also needs to be raised through better education and training about standards” (COM(2011) 311, p. 7). As a European Standardisation Organisation (ESO), ETSI is empowered and entrusted with linking standardisation practice, research and education: “ESOs, Member States and other standardisation bodies are expected to improve awareness and education about standardisation and potential links with research projects. Public knowledge about standardisation should be increased by means of training, awareness-raising activities and targeted workshops” (COM(2011) 311, p. 9).

“EU policy needs to address better those barriers which hinder the actual implementation and effective use of standards, such as their lack of visibility, their complexity, the uncertainty about conformity to the standard or the existence of competing standards” (COM(2008) 133, p. 9). Improving education about standardisation can address this issue by increasing the level of familiarity with standardisation-related topics and thus decreasing possible barriers. 

This proposal has been developed taking the Rolling Plan for ICT Standardisation (2015) into consideration, which “identifies EU policy priorities where ICT standardisation and ICT standards should be considered as part of policy making” (ICT RP(2015), p. 10). According to the Rolling Plan, new standardisation initiatives to “further support the effective take up and implementation of standards” should cover “awareness, promotion, conferences, information and education to all stakeholders including societal stakeholders, paying particular attention to the cooperation with R&D and SMEs involvement” (ICT RP, p. 17). The results of the proposed action should be publically available for various stakeholders upon request. 

2 Rationale

Standardisation in ICT is a complex topic that comes along with many benefits and challenges. To achieve the benefits of ICT standardisation, adequate education is needed. The need for standardisation education in ICT has been widely acknowledged among different stakeholder groups such as researchers, policy makers and standards setting organisations. This need becomes even more apparent, when taking into account that ICT has become a subject that is highly pervasive. There is hardly one economic area that is not affected by ICT standardisation efforts. Nevertheless, “learning-by-doing” still appears to be the most frequent approach to ICT standardisation. Despite various attempts to scale up standardisation education in ICT, a sufficient integration into teaching curricula has yet to be achieved.

To advance ICT standardisation, it is necessary to increase its attractiveness level to lecturers and students. Comprehensive and up-to-date teaching materials constitute a major way to convey the value and raise awareness of standardisation. From the perspective of lecturers, effective teaching materials enable the mitigation of barriers and ease the access to standardisation knowledge. They also support non-experts because good teaching materials can provide “soft” entries for lecturers and researchers that are not necessarily standardisation experts, but envisage the integration of an introduction to standardisation topics in their lectures. Furthermore, teaching materials can help foster ICT standardisation as a scientific discipline within business economics, next to traditional topics such as innovation management, finance, marketing, and law.

From the students’ perspective, be they from the academic field or industrial practitioners, attractive and practical teaching materials contain required knowledge about ICT standardisation to acquire a certain level of competencies and to enable them to see additional opportunities for their careers. ICT standardisation is not the mere development of technical documents and compliance with certain requirements. Therefore, an education program on ICT standardisation may benefit from the intersection with other disciplines and knowledge areas. The work in standardisation committees requires a broad set of skills. For example, besides the technical knowledge, standardisation experts are required to exhibit good negotiation skills in order to protect the interests of their companies in standardisation committees. ICT standardisation experts should also get the required knowledge, such as the ability to understand implications of standards’ essential patents. In addition, the application of ICT standards can be challenging: complex ICT products and systems may contain hundreds of interoperability standards. ICT standardisation education can provide students with the knowledge on how to manage this complexity and how to successfully navigate the “standards thicket”. 

To provide high value for teachers and students, materials for standardisation education should be tailored to the requirements and challenges of the ICT sector (e.g. network effects, high switching costs and lock-in, system effects, high pace of product and service development, fierce competition, market fragmentation, service orientation, and interoperability and compatibility requirements). Currently, there are no educational materials such as textbooks with corresponding slides that cover ICT standardisation for academic and higher professional education. There is no widely accepted canonical body of knowledge as a foundation of education about standardisation in ICT as an academic discipline. Nevertheless, some elements for the development of such materials have been provided within the scope of previous actions targeted at promoting and integrating standardisation education in academic curricula (for example in de Vries & Egyedi, 2010; Hesser, 2013). In addition, the rich body of standardisation research delivers theoretical insights and practical examples that can be adapted to serve educational purposes. Furthermore, ETSI possesses diverse training materials though specific to ETSI. All existing educational material will be thoroughly reviewed and serve as a basis for the next evolutionary step towards didactically professional teaching modules providing modern, up-to-date material that will be easy to access and be understandable by students and non-experts in general. 

Standards developing organisations (SDOs) should play a major role in developing and promoting standardisation education in ICT. The successful integration of ICT standardisation into existing curricula depends on the interplay of academia, industry, standards setting organisations, other educational institutions and government. Due to its central role in the ICT standardisation system, ETSI can provide knowledge for these stakeholders. ETSI fosters standardisation research in ICT and maintains a wide network of academic institutions and companies. Due to its direct participation system, ETSI has a good overview of the needs of academic stakeholders and research institutes and can consider their specific interests. 

3 Objective

This proposed action aims to facilitate education on ICT standardisation and to raise the knowledge level of ICT standardisation-related topics among lecturers and students, in particular in engineering, business administration and law. Consequently, the position of ICT standardisation in educational programs, trainings and academic curricula can be significantly improved. The overall goal is to improve the employability of future graduates. From the main objective, four sub-objectives within three research phases (pre-study, tools development and impact generation) can be derived. The three research phases are reflected in the work packages (WP) of the action. 

Pre-Study (WP1):
1) Identify best practises in standardisation education of ICT, validate current subject areas for education about standardisation, and capture relevant (current and future) topics to evolve existing teaching material to the next level beyond basic knowledge about key concepts in ICT standardisation. 
Tools development (WP2, WP3, WP4):

2) To develop main teaching materials such as an electronic textbook and a set of slides, by taking into account current educational requirements and research topics in ICT standardisation.

3) To design supplementary materials, such as visual aids, quizzes, practical exercises and case studies that enhance the learning performance and employability of students. 
Impact generation (WP5): 

4) To test teaching materials in a real context (e.g. guest lectures at universities, workshops with students) and to initiate a widespread dissemination of the developed teaching materials.
All teaching materials resulting from this action will be made available for free upon demand from the ETSI web site.
4 Expected Market Impact

4.1 Benefits and Impact

“An enabling environment determines the capacity of an economy and society to benefit from the use of ICTs” (Bilbao-Osorio et al., 2013). Due to a high reliance of ICT on compatibility and interoperability, standardisation endeavours are vital for the diffusion and success of ICT products and services. Fostering standardisation education is a necessary step in shaping an environment that is conducive to digital technologies and ICT. 

Standardisation work is voluntary and participants in standardisation committees contribute with their knowledge, time and resources to the processes of development and revision of standards. Without prior knowledge of ICT standardisation, this work can be frustrating. Standardisation education in ICT helps one to mitigate the barriers against standardisation. It also addresses the requirements of the industry by improving the qualification and knowledge of university graduates and post-graduates and by providing professional training to practitioners. Shaping knowledge and skills of potential standardisation experts early on in their careers can have a positive impact on the outcomes of standardisation such as increased quality, coherence and consistency of ICT standards. Students are potential business managers and professional experts of the future. Standardisation education raises awareness among management employees, so they will engage more intensively in standardisation initiatives and recognise better the opportunities provided by standardisation to supporting their businesses. 

Appropriate education in ICT standardisation supports business development and leads to economic benefits. The ICT sector is known for the rate at which new start-ups emerge. But these companies can fail due to various reasons, e. g. lack of an appropriate ecosystem, misleading market practices, lack of access to funding and customers. Participation in standardisation processes can enable companies to shape their direct business environment. Recent research on ICT standardisation revealed several best practice examples that illustrate how ICT standardisation can be the backbone of new businesses and the key to overcome certain barriers. Nevertheless, only a few companies are able to fully realise these potentials in standardisation. Among others, it is due to the lack of knowledge about ICT standardisation. Hence, improved and better education about ICT standardisation can be a valuable asset to support business development, especially for new businesses. 

Standardisation bodies rely on the expertise and skills of their members. As a result, they will benefit from increased awareness of standardisation and better-educated participants. Furthermore, standardisation education can improve considerably the image of standardisation. This way, companies will find it easier to identify and recruit standardisation experts for their companies. The improved image of standardisation and reduced barriers for participation also has the potential to drive more people to engage in a career related to standardisation. 

Standardisation supports the commercialisation of new technologies and products on many levels. New ICT technologies and products have to be implemented in complex and dynamic environment. Standardisation allows the creation of a sufficient degree of order that enables the integration of new technologies and products in existing markets and their transfer to new ones. The work in standardisation committees provides a platform for the identification of new application opportunities and diffusion of new products and technologies. Furthermore, SDOs have developed instruments (e.g. ETSI ISGs (Industry Specification Groups)) that support standardisation in the early phases of R&D process and help exploiting technological progress more efficiently. Conclusively, standardisation education enables potential employees or entrepreneurs to apply standardisation as a powerful instrument for the commercialisation of new technologies and products in the ICT field. 

Standardisation education is important for the European economy. European industry and research are the beneficiaries of forward-looking standardisation. Successful European standardisation ensures interoperability, compatibility and comparability of ICT products and strengthens the competitiveness of European ICT companies. Research institutes and universities are more and more key drivers of EU funded research. Due to its high added value in exploitation of research results, the development and implementation of standards becomes an inherent task of European research projects. The results of this research and their commercialisation are of high relevance to the European market. Standardisation education is therefore of paramount importance to increase the competitiveness of European ICT industry in the global market. 

4.2 Stakeholder engagement

Stakeholder engagement is essential to the design, development, testing, and use of teaching materials. The stakeholders who will be involved in this process include: 

· Organisations: universities, other educational institutions, ETSI and other SSOs, industrial companies, research and regulatory institutions.

· Individuals: teachers (professors, lecturers), students, standardisation experts, practitioners, researchers and regulators.

During the phases of design and development, the educational needs and current research topics in ICT should be taken into consideration. To assess educational needs, experienced lecturers, standardisation experts, researchers and practitioners with a background in ICT will be invited to interviews in order to identify their own experiences with standardisation education. These stakeholders will also be involved in the evaluation of the preliminary results, e.g. within the scope of an evaluation workshop. 

To test the quality of teaching materials, two main target groups are involved: university students and professionals who pursue vocational training. During the test phase, the teaching materials will be used within a real context. Students’ feedback, for instance, will be used to further improve the developed teaching materials.

The use phase relies on the engagement of different stakeholders. A conference related to the topic will be organised. The output of the proposed action will also include recommendations for standards developing organisations as to how to support and diffuse standardisation education. Executive summaries and guidelines will be created for this regard. 

Part II – Execution of the work

5 Working method, approach and expertise

5.1 Methodology and approach

The execution of the work will be carried out by an ETSI Specialist Task Force (STF) and a selected subcontractor. ETSI will support and monitor the work of the STF and the selected subcontractor.

All teaching materials resulting from this action will be made available for free on demand from the ETSI web site.

The role of ETSI:

The selection of STF members and a subcontractor will be managed by ETSI. The process for the selection of the STF experts will follow the conditions required by the EC-ETSI and EFTA-ETSI FPAs and the ETSI directives. The subcontractor will be selected via an open call and following the terms of the FPA.
ETSI will monitor the progress of the proposed action, provide coordination support and participate in the STF meetings. By using diverse channels such as mailing lists, web page, and press releases, ETSI will support external communication. ETSI will make suggestions for the selection of interviewees and support the events that are organised in the course of the proposed action. ETSI will actively engage in the development of the teaching materials and their embedding in the ETSI web site.

The role of STF:

The STF conducts all content-related tasks of this action. The selected experts will constitute an ETSI STF of three to four experts, who will be charged with the review of subject areas and the selection and preparation of research topics together with ETSI that will be presented in the teaching materials. The STF provides input for the work of the subcontractor, coordinates and supports the design and application of the teaching materials. 

The development of teaching materials for education on ICT standardisation is a challenging and complex task. It will be supported by the combination of several methods and tools, such as interviews, workshops, conferences, visualisation and testing.

To assess the needs for education on ICT standardisation and to identify “hot” ICT-standardisation-related topics, STF conducts an interview-based exploratory research to generate new insights that go beyond what can be derived from the literature. Together with ETSI, the STF selects knowledgeable experts for participation in the interview-based research. 
The role of the subcontractor:

The selected subcontractor will be responsible for the design and production of the teaching materials. The subcontractor shall work closely with the STF and ETSI during the action. The subcontractor will participate in STF meetings (starting from the 3rd STF meeting) and reports on a regular basis to the STF and ETSI. For control and quality improvement process, the subcontractor is to deliver at least 2 draft versions of the main teaching materials – the textbook and slides – to the STF and ETSI before creating the final versions in PDF format. Furthermore, the subcontractor will convert the textbook in a format that is compatible with eBooks.  

The selected subcontractor should be experienced in producing and publishing small edition sizes and be capable of providing a sophisticated design for the textbook and the set of slides. The hardcover textbook and its digital version will receive an ISBN number, which should also be organized by the selected subcontractor. The subcontractor is to be capable of communication and integrating design changes, since two draft versions will be created. 

5.2 Expertise required

An ETSI project manager from the Innovation department of the ETSI Secretariat will oversee the progress and coordination of the proposed action. The ETSI project manager should possess several years of expertise in the following:

· Experience in project management.

· Relations to ETSI (non-)members & delegates.
· Coordination and leadership of interdisciplinary teams.
· ICT standards development and application.
· Experience of research and innovation and its relation to standardisation.

The selected experts will constitute an ETSI STF of three to four experts. This team should possess the following expertise:
· Experience in research on standardisation.

· Profound knowledge and experience in education on ICT standardisation.

· Experience of research on innovation and its relation to standardisation.

· Experience in the ICT arena.

· Knowledge of qualitative research methodologies.

· Experience in the visualisation of research topics and projects.
· Experience in academic and professional education/training and teaching.
The subcontractor must exhibit the following expertise:

· Many years of publishing experience.

· Experience in design and publishing of educational material, especially in electronic format.

6 Performance indicators

The STF and subcontractor will provide necessary information to assess the following performance indicators: effectiveness, stakeholder engagement, dissemination of results and impact.

6.1 Effectiveness 

The STF will provide ETSI with the details on the participants involved in diverse project activities such as interviews, workshops, and conferences. The STF will deliver the minutes of the meetings and an analysis of the participants involved. The progress of the proposed action is continuously controlled by means of the work plan to detect delays and steer the proposed action accordingly. 

Proposed benchmarks:

a) 80 to 100 participants in the conference on Standardisation Education in ICT. The level of participation (number of registrations at the conference) and the number of visits to the conference website are to be tracked.
b) 6 to 8 participants in the evaluation workshop.
c) Two revisions of the textbook and slides: first version, second version, and final version.

d) 90% of the tasks and other project milestones related schedules should be met on time.

6.2 Stakeholder engagement

Stakeholder information captured during the diverse events via feedback questionnaires will be used to evaluate the extent to which the stakeholders find the results useful and valuable for their work. The STF will provide an analysis of the stakeholder groups (lecturers and students from universities, standardisation experts, standard setting organisations) participating over the duration of the action (e.g. proportion of a stakeholder group and level of activity of each individual stakeholder). The balance of stakeholder representation during the diverse events will be evaluated. The ease of recruiting participants from diverse stakeholder groups will be documented. It is an appropriate indicator for the evaluation of the general interest in the proposed action. One major indicator is the number of downloads of the teaching materials such as the textbook and slides. Furthermore, users of the website will be provided the option to evaluate the developed teaching materials via a short online questionnaire (maximum of 10 questions). The download statistics and the results of the online questionnaire can be easily accessed and evaluated. This task will be carried out during the proposed action and after its completion.

It is also necessary to track the level of integration of the teaching materials in existing curricula. During the lifetime of the proposed action, letters of intent will be collected from lecturers, who intend to use the developed teaching materials as a substantial part of their lectures. 

Proposed benchmarks:

a) At least three major stakeholders (e.g. research institutions, universities, and further providers of educational services) are involved in the activities of the proposed action.

b) Interview participation rate of at least 10% of the experts in the sample (a list of potential/contacted prospective interviewees).

c) At least three letters of intent (LOI) from lecturers who intend to use the developed teaching materials as a substantial part of their lectures. 

6.3 Dissemination of results

Dissemination tools aim to achieve a widespread diffusion of the results and to increase the likelihood that the resulting insights are actually used by different stakeholders. A website, hosted by ETSI, will publish the developed educational materials. Indicators that measure the traffic on the website and the download frequency of the materials will be evaluated by the STF. 

The STF will also record all types of the activities performed to disseminate the results and to raise the awareness level among the identified stakeholders. 

Proposed benchmarks:

a) Level of traffic at the publicly accessible webpage on the ETSI website.

b) Download statistics from the website (textbook, slides, case studies, conference flyers, project flyers, ETSI standards newsletter, etc.)
c) Four presentations will be made that demonstrate the progress of the work:

· One presentation for the evaluation workshop

· Two presentations at the conference

· Minimum one presentation that summarises the main results of the proposed action for the stakeholders, especially lecturers, who are interested in implementation of teaching materials.

d) A minimum of one article for the ETSI standards newsletter.

e) A minimum of 2 Press Releases at the ETSI website.
7 Work plan, milestones and deliverables

7.1 Work plan

WP0 deals with project management, which consists of activities related to project organisation, coordination and reporting. In WP1, an exploratory study is conducted to identify the educational requirements in ICT standardisation. The results of this study are used for the tools development in WP2, WP3 and WP4. In WP2 the main teaching materials are developed. The main teaching materials consist of a large set of slides that explain in a pedagogical way the essence of ICT standardisation and an easy-to-read textbook. The final formatting of the main teaching materials will be carried out by the subcontractor (WP4). WP3 encompasses the development of supplementary teaching materials (quizzes and case studies), which are to be integrated in the set of slides and in the textbook. Modern methods such as visualisation techniques will be applied to make the teaching materials more appealing and easier to digest. For example, hand-made visualisations (e.g. comics) will be produced and included into the teaching materials. The selection of the subcontractor and the publishing process of the textbook and slides take place in WP4. WP5 constitutes the impact generation phase of the action. WP5 is the final work package, in which the developed teaching materials are tested in a real class context and dissemination activities are carried out. For example, ETSI will host the conference in cooperation with the STF. The conference is an instrument to diffuse the results, to increase the awareness level of the topic and to collect valuable feedback. 

Table 1: Work packages and underlying tasks

	WP No.
	WP Title
	Execution

	WP0
	Project management 
	

	WP0.T1
	Selection and recruitment of the STF
	ETSI

	WP0.T2
	Project organisation and coordination of STF meetings
	STF+ETSI

	WP0.T3
	Reporting to the EC
	STF+ETSI

	WP1
	Exploratory study of educational requirements in ICT
	

	WP1.T1
	Development of a guide for semi-structured interviews and pre-test
	STF

	WP1.T2
	Identification and acquisition of participants
	STF+ETSI

	WP1.T3
	Data collection (interviews)
	STF

	WP1.T4
	Data analysis
	STF

	WP2
	Development of main teaching materials
	

	WP2.T1
	Development of slides
	STF+ETSI

	WP2.T2
	Development of the textbook
	STF+ETSI

	WP3
	Development of supplementary materials
	

	WP3.T1
	Designing visualisations
	STF+ETSI

	WP3.T2
	Development of quizzes
	STF+ETSI

	WP3.T3
	Development of practical examples based on case studies
	STF+ETSI

	WP4
	Design and publishing of the textbook and slides
	

	WP4.T1
	Selection and recruitment of a suitable subcontractor
	ETSI

	WP4.T2
	Design and publishing of the textbook and slides
	Subcontractor

	WP5
	Validation and impact generation
	

	WP5.T1
	Development of a concept for a teaching module
	STF+ETSI

	WP5.T2
	Integration and test of the teaching module within existing curricula
	STF

	WP5.T3
	Dissemination of teaching materials
	STF+ETSI

	WP5.T4
	Planning, organisation and execution of the conference
	STF+ETSI


7.2 Milestones/Schedule

The overall duration of the proposed action is 30 months, from 1-Jan-2016 to 30-Jun-2018.
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	First version of the textbook & slides
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	Second version of the textbook & slides
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	Final version of the textbook & slides 
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	Dissemination Conference
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	Final Report


Milestones 1-5 represent the STF meetings. Milestone 1 marks the kick-off meeting. Two reports will be delivered during the action (interim and final report) as deliverables to the EC/EFTA.

7.3 Deliverables

The STF and the subcontractor will produce the teaching materials defined in this section. The deliverables to the EC/EFTA will be included into the interim report and the final report. The interim report, delivered 14 months after the kick-off meeting, describes the activities and results achieved in the first period of the proposed action. In also gives an overview of the events organised in this time period, an evaluation of the work progress by identifying eventual deviations from the original work plan, and a financial report as well as a summary of the activities to be carried out in the next period. 

The subcontractor and the STF will provide full reporting in compliance with the DG Enterprise Cost Control Strategy. The Final Report will be submitted 30 months after the signature of the action grant with the final results, details of the achievements from the evaluation workshop and conference, a full financial report and report on the performance indicators. An external audit certificate will also be provided.
Table 2 displays the list of deliverables. It distinguishes between the deliverables, which will be incorporated in the interim report (IR) or final report (FR). Other deliverables will be provided as a part of the teaching materials (TM), project documentation (e. g. minutes of meetings, invoices, etc.) or as online downloads (e. g. press releases). The linkages to online sources (strong links) will be documented in the final report. The deliverables will be reported to ETSI (and also be provided with the interim and final reports before submission to EC/EFTA). Hence, the list of deliverables can be used by ETSI to monitor the progress of the proposed action. 

Table 2: Project deliverables list

	WP No.
	WP Title and Deliverables
	Source

	WP0
	Project management 
	

	WP0.T1
	· A list of STF members
	· STF agreement

	WP0.T2
	· STF meetings and management of administrative tasks

· Minutes of the five STF meetings 

· Lists of participants/institutions involved in the workshop, in the validation process of teaching materials and in the conference as well as the evaluation of results from feedback sheets 

· Four sets of slides prepared for the presentations provided in the workshop, conference and meetings with stakeholders 

· Two press releases on the work and the achievement of important results

· Evaluation workshop report
	· Project documentation 

· Project documentation

· Project documentation

· Annex to FR (draft materials in annex to IR)

· Annex to FR

· Annex to IR 

	WP0.T2
	· One interim report

· One final report
	· IR

· FR

	WP1
	Exploratory study of educational requirements in ICT standardisation
	

	WP1.T1
	· Guide for semi-structured interviews

· Pre-test results (interview-records, comments, recommendations)
	· Annex to IR

· IR

	WP1.T2
	· A list of contacted experts and final list of participants involved in the study
	· Annex to IR

	WP1.T3
	· Interview records, case studies and transcripts
	· Annex to IR

	WP1.T4
	· Data analysis document
	· Annex to IR

	WP2
	Development of main teaching materials
	

	WP2.T1
	· Set of slides

· Short notes for the description of every slide

· Proceedings of the evaluation workshop
	· TM

· TM

· Annex to IR

	WP2.T2
	· Raw version of the textbook (no extensive formatting, but fully developed content)
	· Textbook

	WP3
	Development of supplementary materials
	

	WP3.T1
	· 40 to 50 visualisations
	· TM

	WP3.T2
	· Quizzes (around 100 questions)
	· TM

	WP3.T3
	· Literature-based case study reports

· Reports of conducted case studies
	· FR

· FR

	WP4
	Design and publishing of the textbook and slides
	

	WP4.T1
	· Cooperation with a suitable subcontractor
	· Subcontracting agreement

	WP4.T2
	· Textbook and slides (first version, second version, and final version)

· 30 to 50 hardcover textbooks

· Digital files for the textbook and slides
	· Textbook and slides



	WP5
	Validation and dissemination 
	

	WP5.T1
	· A new concept for a teaching module
	· FR

	WP5.T2
	· Integration of the new module into curricula 

· Lecture documentation (slides, feedback sheets and their analysis)
	· FR 

· Annex to FR

	WP5.T3
	· Letters of intent by lecturers who intend to use the developed teaching materials

· A brief performance report, containing the list of the dissemination actions and a summary of their results
	· Project documentation

· Project documentation

	WP5.T4
	· Conference proceedings 

· List of participants
	· Annex to FR

· Annex to FR


7.4 Detailed work plan

WP0 Project management

The first task (WP0.T1) of the proposed action will be carried out by ETSI. It contains the selection and recruitment the STF members. The selection of STF will be done by using the ETSI process of issuing a Collective Letter to attract applications (sent to all ETSI members but also available from the ETSI portal). A publicly accessible Web page will be created and published via the ETSI Web. This web page will provide information on the STF, its goals, tasks and contact information, time plan and further details of the work. 

Project management will take place continuously throughout the whole project duration. Among other activities, project management is concerned with the measurement of the performance indicators introduced in section 6. Project organisation and coordination of the meetings are included in WP0.T2. 
A kick-off meeting is to be held simultaneously with the first STF meeting. The STF will hold sessions and meetings at the ETSI Headquarters or in other venues. These meetings will be organised on a regular basis (every 6 months) 

· to assure a continuous information exchange regarding the ongoing results and decisions that are made during these meetings;

· to coordinate the work, e. g. during the acquisition and execution of the interviews;

· to steer and monitor the work of the subcontractor by providing input on topics for the design and development of teaching materials.
Up to two additional unscheduled meetings can take place during the project lifetime and will be organised according to the needs of the STF and the subcontractor. Online meetings can be organised whenever it is necessary. WP0.T3 consists of interim and final reports. Both activity reports are to be delivered to EC/EFTA. The interim report is due 16 months after the start of the action and will provide information about the progress of the activity in this period. The final report will be submitted after the completion of the action (30 months after the date of signature of the action grant). 

The planned duration of this action is 30 months (T=0 until T=30).

WP1 Exploratory study of educational requirements in ICT standardisation

In WP1 the STF will conduct an exploratory interview-based study with practitioners and researchers to capture relevant (current and future) topics of ICT standardisation and identify best practices in standardisation education. 

The first task (WP1.T1) consists in developing and pre-testing an interview guide for semi-structured interviews. This interview guide is composed of several sections that represent educational topics and needs in ICT that are identified during the STF meetings. Each section will contain up to five questions. To assure the suitability of the interview guide, a pre-test will be performed by conducting preliminary interviews with four to five experts from academia (e.g. standardisation researchers with experience in education). The interview guide is adapted by integrating the feedback of the experts. A good interview guide will ensure the collection of information that supports the research objectives. The outcome of WP1.T1 is a finalised interview guide.
Knowledgeable experts are to be selected for the interview-based study (WP1.T2). Therefore, the STF has to identify a suitable sample of participants for the study. The list of key informants will be validated by ETSI. The interviewed experts should satisfy – at least – the following requirements:
· They should have research experience in standardisation in general.

· They should have knowledge within education on standardisation, preferably on ICT standardisation.

· They should have knowledge of higher education systems in Europe.

The field study will conduct interviews with 20 to 25 experts from different European countries. To save resources, most of the interviews will be carried out via phone/web-conference/electronic meetings. If necessary or desired by the interview partner, up to 5 interviews can be conducted on a face-to-face basis. The interviews capture real details on current trends, opportunities, and barriers in education on standardisation in general and ICT standardisation specifically. Of particular interest are the practical examples of how these experts apply their knowledge of ICT standardisation to solve practical problems or to gain a competitive advantage. All interviews are transcribed in WP1.T4 by the STF. The output of WP1.T4 will be a postcard (one-page description) for each interview with comments from the interviewers. Besides some general remarks, the researchers will describe aspects of ICT standardisation that are most decisive in the opinion of the interviewee. The STF will analyse the postcards and interview transcripts by means of qualitative content analysis. During the analysis, the STF will summarise the data and compare the statements from the different interviews. In this way, the relevant content will be distilled without disregarding any critical information. The results are then to be presented and discussed during the 3rd STF session.

The planned duration of WP1 is 6 months (T=4 until T=10).

WP2 Development of main teaching materials

Based on the results of the field study, the discussions within the STF and a review of the existing ETSI-specific training material, the STF will develop in WP2.T1 a set of about two hundred slides that ensure a good coverage of the essential contents of the selected ICT standardisation topics (the selection of the topics will take place during the STF meetings). This material is to be structured in 7 to 10 chapters. Every chapter will contain roughly 20 to 25 slides. Short notes are to be elaborated for the explanation of every slide to help users achieve a fast absorption of the contents. The developed slides are to be approved by the STF in liaison with the ETSI Project Manager. 

An evaluation workshop with selected experts in standardisation and standardisation education is organised to validate the structure and content of the slides. The STF will design and execute the evaluation workshop on the ETSI premises. 7 to 10 experts from different stakeholder groups will be invited to comment on the practicability, reach and impact of the slides. Among these experts there are to be lecturers from Engineering and Business Management, professionals with responsibility for the development of curricula, training professionals and student representatives. The workshop duration is to be one day. The participation of the invited experts is voluntary. 

Backed with the results of the field study, the STF will engage in the development of a textbook on ICT standardisation in WP2.T2. During this process, insights from the slides development and the evaluation workshop are to be considered. The textbook is to contain approximately 200 to 250 pages and is to be written in a simple but precise language. The book will consist of two parts: (1) key concepts and (2) advanced topics. 

After an internal review by ETSI the raw versions of the main teaching materials, e.g. textbook and slides, which contain fully developed content but no extensive formatting or design, are to be submitted to the subcontractor.

The planned duration of WP2 is 12 months (T=10 until T=22).

WP3 Development of supplementary materials

WP 3 focuses on the development of supplementary materials that enhance the learning performance. WP3.T1 aims to create visual aids for enriching the teaching materials. Not only classical figures, tables and diagrams that are commonly available in lecture slides, but also hand-made visualisations (e.g. comics) will be designed and produced: four to five visualisations for each chapter (40 to 50 in total). 

In WP3.T2, quizzes (10 questions per chapter and about 100 questions that cover all the material) are to be elaborated to test comprehension. The quizzes will then be integrated in the project website. 

WP3.T3 will generate exercises and case studies to illustrate diverse issues on ICT standardisation. Four to five exercises and case studies are to be written on the basis of secondary sources and approximately four to five exercises and case studies are conducted within the scope of this proposed action. The case studies should illustrate the topics of the teaching materials and be prepared in a way that fits well class discussions and interactive learning. The case studies will be summarised and integrated in the textbook and set of slides (WP2). 

The planned duration of WP3 is 12 months (T=10 until T=22).

WP 4 Publishing of the textbook and slides

During the second STF meeting, the full profile requirements of the subcontractor are to be defined based upon the requirements given in clause 5.1 of this proposal. After agreeing upon and finalising the tasks and corresponding profile requirements of the subcontractor, an open call for the selection of the subcontractor will be issued by ETSI (WP4.T1). The open call will be carried out within the boundaries of the EC-ETSI FPA plus Am1 dated 31/08/2105  (typically one or more of the following: publication of the call through ETSI Collective letters to the membership, Technical Body mailing lists or explicit calls for tender). 

The selected subcontractor is responsible for the publishing of the textbook and slides. The subcontractor will develop a concept for the editorial, design, and distribution of the teaching materials. The formatting and design of the teaching materials will especially consider the needs of lecturers and students. Furthermore, the subcontractor is to pay special attention to the implementation of visualisations, quizzes and case studies to enrich the material and make standardisation an attractive topic that is fun to learn. 

To assure high quality of the textbook and slides, a two-phase drafting process will be implemented: the first and second drafts will be commented on by the STF, ETSI, further selected experts, and selected students (WP4.T2). These comments will be considered to produce the final manuscript. Finally, the textbook will be printed after the approval of ETSI in a limited edition. It will receive an ISBN number. 30 to 50 hardcover textbooks are to be printed.

The finalised main and supplementary teaching materials resulting from this work package will be made available free of charge as PDF-files on demand from the ETSI web site. Furthermore, the subcontractor will create an e-Book file that is compatible with various e-Readers. 

The planned duration of WP4 is 15 month (T=10 until T=25) 

WP5 Validation and impact generation
WP5 focuses on testing the developed educational materials in a real classroom context. Preferably, a concept for a new teaching module, called ICT standardisation, is created (WP5.T1). The STF will design and run a pilot with students to test the new teaching materials. Students’ feedback is an adequate source to initiate improvement cycles that aim to improve the teaching materials. The test of the educational materials in a real context can be regarded as a measure for quality assurance and to identify requirements for improvement.

The STF will work on integrating the teaching materials in an existing curriculum at a European university or engineering school (WP5.T2). If this is not possible, the chapters may be integrated within existing lectures at one or more universities (e.g. guest-lectures on ICT standardisation). The lectures will be delivered by a lecturer or professor with long teaching experience. Furthermore, they should be video-taped. 

To ensure a long-lasting impact of the proposed action various dissemination activities will be launched in WP5.T3. During the action, many experts will be involved by participation in interviews or by commenting on the developed teaching materials. The experts from academia will be asked if they are interested in the application of the new teaching materials during lectures. In case of interest, they will be encouraged to submit a letter of intent. The goal is to collect at least three letters of intent from lecturers, who intend to use the developed teaching materials as a substantial part of their lectures. If required, an appointment between the STF and an interested lecturer will be made to present the results and to discuss possible applications of the teaching materials. 

The STF will contact membership-based organisations that might be interested in obtaining new teaching materials on ICT standardisation (e.g. national and international chambers of commerce, standardisation consortia). Several national and international chambers of commerce already provide information, workshops and trainings on standardisation to their members on a regular basis. The STF will consult these organisations on how to develop and provide additional education services, e.g. creating new booklets on ICT standardisation or organising an ICT standardisation workshop. Members of standardisation consortia are, among others, companies that offer apprenticeship or trainee programmes. Adding ICT standardisation to the topics of their apprenticeship or trainee programmes might help preparing nascent professionals for the participation in standardisation work. The interested companies will be consulted on how to create a teaching module and how to adapt the teaching materials to meet the needs of apprentices and trainees.

Students constitute an important stakeholder group. To raise their awareness of ICT standardisation, the STF will announce a student research contest. Students will receive several challenging but exciting tasks that reflect current problems in ICT standardisation. They will be required to submit an outline, which describes a solution to one of the tasks. Most creative and compelling ideas will be awarded with a small prize and an opportunity to pitch the idea at the conference (WP5.T4). To further increase the engagement of students in ICT standardisation, the STF will encourage the creation of a student consultancy. In the beginning of this project, students who are willing to participate will be instructed and supported by the STF. The goal will be to enable the students to independently provide basic services related to ICT standardisation. 

To further raise awareness among academics, the printed textbooks will be sent out to selected university libraries across Europe. It will improve the accessibility of the teaching materials and draw further attention to the online documents. Additionally, up to 10 selected researchers and lecturers will receive a hardcover exemplar. 

Toward the end of the proposed action, a two-day conference will be organised at the premises of ETSI (WP5.T4). The STF is responsible for the design and content of the conference. 80 to 100 representatives from relevant stakeholder groups will be invited as well as guest speakers from academia and industry. The conference will consist of two major parts: the first part deals with the outcomes of the proposed action and the second part consists of invited presentations made by guest speakers such as standardisation education experts, representatives from ICT companies, regulators, and representatives from ETSI. A panel discussion at the end of the conference provides the opportunity for the keynote speakers and selected guests to discuss specific topics as well as for the audience to ask questions and initiate a discussion. Conference proceedings with the presentations and supplementary remarks will be delivered.

The planned duration of WP5 is 6 months (T=22 until T=28).

Tasks detail
	WP. Task
	Task Name 

	WP0.T1
	Selection and recruitment of the STF

	WP0.T2
	Project organisation and coordination of STF meetings

	WP0.T3
	Reporting to the EC

	WP1.T1
	Development of a guide for semi-structured interviews and pre-test

	WP1.T2
	Identification and acquisition of participants

	WP1.T3
	Data collection (interviews)

	WP1.T4
	Data analysis

	WP2.T1
	Development of slides

	WP2.T2
	Development of the textbook

	WP3.T1
	Designing visualisations

	WP3.T2
	Development of quizzes

	WP3.T3
	Development of practical examples based on case studies

	WP4. T1
	Selection and recruitment of a suitable subcontractor

	WP5.T1
	Development of a new concept for a teaching module

	WP5.T2
	Integration of the teaching module into existing curricula

	WP5.T3
	Dissemination of teaching materials

	WP5.T4
	Planning, organisation and execution of the conference
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