Don Passey 
email: d.passey@lancaster.ac.uk
  
Torsten Brinda 
email: torsten.brinda@uni-due.de
  
Bernard Cornu 
email: cornubernard@gmail.com
  
Jaana Holvikivi 
email: jaana.holvikivi@gmail.com
  
Cathy Lewin 
email: c.lewin@mmu.ac.uk
  
Johannes Magenheim 
  
Raymond Morel 
email: raymond.morel@gmail.com
  
Javier Osorio 
email: javier.osorio@ulpgc.es
  
Arthur Tatnall 
email: arthur.tatnall@vu.edu.au
  
Barrie Thompson 
email: jbarriethompson@gmail.com
  
Brinda Torsten 
  
Mary Webb 
email: mary.webb@kcl.ac.uk
  
  
  
Computers and Education -Recognising Opportunities and Managing Challenges

Keywords: Educational Technologies, Education and Technologies, Digital Technologies and Education, Information Technologies, Communication

à la diffusion de documents scientifiques de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

1

The shifting focus of IFIP TC3's concerns -education for, with, and through computing It has not always been agreed that computing should be linked to education, or in what ways. Authors from a range of countries [START_REF]Reflections on the History of Computers in Education: Using Computers and Teaching about Computing[END_REF] describe how, in the 1980s, a range of national initiatives focused on early computers being made available to educational institutions (schools, colleges and universities) to provide for 'learning about computers'. This focus through early initiatives was succeeded in many countries by the wider integration of subsequent models of computers into educational institutions but more focused on 'learning with computers' [START_REF] Passey | Early uses of computers in schools in the United Kingdom: shaping factors and influencing direction[END_REF]. As time has progressed, arguments have become stronger for links between the disciplines of computing and other subjects, and whilst there are already a number of important ways in which computing and education are linked, more are emerging as time goes forward. Recently, many countries have introduced computing curricula into schools [START_REF] Passey | Computer Science (CS) in the Compulsory Education Curriculum: Implications for Future Research[END_REF] that focus more on, again, 'learning about computers' and 'learning to program computers'; however, with the vastly increased computer facilities now available in educational institutions, this focus has been supplemented with 'learning with computers', and importantly, 'learning to be productive with computers' [START_REF] Passey | Digital agencyempowering equity in and through education[END_REF]. IFIP TC3 has been involved in not just monitoring these shifts of focus, which have occurred just as much in higher, vocational and adult lifelong learning settings as in schools, but on actively supporting its members and wider international participants in gaining awareness and direction in using computers for educational purposes in their individual contexts. This chapter explores the shifting focus of IFIP TC3's concerns for computing and education over the past 60 years. In the following section, Section 2, reasons for those shifts and the emerging challenges that educators have faced in developing appropriate uses of computers in their practices will be discussed in more detail. Section 3 describes the important roles and influences of TC3 conferences, and how these have not only mirrored contemporary concerns for computing and education, but have also pointed to future issues and benefits. In Section 4, TC3's academic journal is discussed; this journal has played a major role in dissemination not only of the work of TC3 members and its groups, but also in the context of a wider related academic literature. In Sections 5 to 8, the important contributions of TC3's four working groups (WGs) are detailed, showing how each group focuses on a core area of interest. Section 9 details the work of the current TC3 task force on the computing curriculum, and Section 10 includes separate sub-sections that each provide an overview of salient TC3 visions and declarations, all arising from deliberations and outcomes of major TC3 conferences and highlighting contemporary and future issues; in the last sub-section, the status of the currently evolving declaration focusing on future sustainability and computing is described. The chapter concludes with Section 11, which provides an overview of the impact of TC3 over the last 60 years, and indicates next steps in its ongoing journey.

Challenges in developing awareness and practices of computer uses in education

In terms of enhancing awareness and understanding of how computers can be effectively used to support educational practices and policy, IFIP TC3 has undoubtedly faced the same form of challenges in finding ways forward that other organisations and institutions have sought to address over the past 60 years. Enabling educators and those in education to be aware of the potential, benefits and issues arising when using computers in educational practice has been an ongoing concern for members of TC3. Part of the challenge of introducing and integrating computing (a term used in this chapter to refer to the technological dimensions of digital activity and use, and the writing of programs) into educational practice has been concerned with the nature of the subject of computing itself. Computer science (a term used in this chapter to refer to the study of the principles and uses of digital technologies) has been strongly identified as a science and technology discipline, whereas education (and many specific subject areas within it) has been identified as a social science or humanities discipline. This form of identification has led many teachers and educators to question the roles and abilities of computers to support specific disciplines or subject areas, through pedagogical processes. In itself, this disciplinary difference does not lead to a natural rift between the subjects, but the difference does mean that those who broach that rift may come from quite different disciplinary backgrounds. Whilst computer science has been regarded or perceived as a discipline that has tended to rely in the past upon positivistic or quantitative approaches to its development and research, education has emerged as a discipline that was initially influenced by positivistic approaches, but has latterly become more influenced by post-positivistic, interpretivistic, and critical constructivist approaches. These disciplinary differences and the implied, evolving and emerging approaches have been paralleled by different ways that education has been seen in relation to computer science.

Initially, for TC3 and a number of countries who took up a policy or initiatives on computers and education at an early stage, education was seen as a way to teach and learn about computers, computing and computer science. A shift over the next 10 or more years was then towards education being seen as ways to teach and learn with computing and digital devices and resources. More recently, the shift has been towards teaching informatics or computer science, and most recently, there has been an emergence resulting in education being concerned with ways to teach and learn to influence computer science practice and development. Over the same time period, computer science itself has shifted in its concerns for development, research and evidence that are increasingly socially related, concerned with the ways that its outcomes can be used, how they influence and can be integrated with social practices. While computer science artefacts were often initially concerned with actions outside human behaviour and consciousness (although they have increasingly influenced them), the trends now are concerned more with their integration with human behaviour and consciousness. These shifts have resulted in a greater focus over time on inter-and multi-disciplinarity for those concerned with development and research into computing and digital technology destined for educational purposes. This has resulted in an increasing reliance and need for computing and technology expertise to be matched and supported by social science and humanities expertise.

The trends that we see today are already enabling uses of computing and digital technologies to provide wider access to education and learning, to provide widening opportunities for management of education, teaching and learning, and to enhance practices for teachers, learners, developers and policy makers. In this chapter, we show how TC3 has continued to focus on key challenges and issues in these evolving contexts, how it has sought to identify ways in which computing and digital technologies can be used most effectively for educational purposes, and how TC3 has played its part, and continues to play its part, in that journey.
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Involving and influencing -TC3 conferences and their focus TC3 has run international conferences for many years. Conference titles and focus have been pertinent to the contemporary issues of their time. The shift in titles and focus over the last 50 years has been important in terms of maintaining an up-to-date perspective but also to highlight future possibilities; in this respect, the shift highlights key issues and challenges that have emerged and are emerging. TC3 and its Working Groups (WGs), through their many international conferences over the years, have led to the sharing and wider dissemination through presentation and publication of many leading-edge, accepted papers in proceedings and in books. In the case of some conferences, the papers have appeared in university publications, but in most cases, they have been published in book form by international publishing houses including Chapman & Hall, Kluwer and Springer. In recent years, most have been published by Springer, and the papers accepted have been double-blind peer reviewed before a selection is made of the most pertinent and leading articles. For postconference publications, authors of accepted articles are given opportunity to improve their papers following discussion within the conferences, giving opportunity to take advantage of additional and important contemporary leading perspectives.

TC3 has run a range of different conferences, but the flagship conferences for TC3 have been World Conferences on Computers in Education (WCCEs). Since 1970, eleven of these conferences have been run. Whilst the first conference (Amsterdam, The Netherlands, 1970) focused on conceptions of computer education [START_REF]World Conference on Computer Education[END_REF], the second conference (Marseille, France, 1975) focused more on how computers could be integrated and used in education by teachers [START_REF]Computers in Education: Proceedings of the IFIP 2 nd World Conference[END_REF]. A greater focus was placed on learners at a later stage, in 1995 (Birmingham, United Kingdom) [START_REF]Liberating the Learner[END_REF] for example, while concerns for how computers could support education worldwide has been a focus since 2013 (Torun, Poland) [START_REF]Learning while we are connected[END_REF]. The most recent WCCE (Dublin, Ireland) has focused on the wider range of users -learners, teachers, developers, researchers and policy makers -with an increasing concern for those users with specific educational needs or in disadvantaged situations [START_REF]Tomorrow's Learning: Involving Everyone[END_REF].

TC3 has additionally run streams within the wider IFIP World Computer Congress (WCC) conferences. Since 2002, four of these TC3 streams have been run. On each occasion, specific topics have been explored: the development of TelE learning in 2002 [START_REF]TelE-Learning -The Challenge for the Third Millennium[END_REF], the building of the information society in 2004 [START_REF]Building the Information Society[END_REF], learning to live in a knowledge society in 2008 [START_REF]Learning to Live in the Knowledge Society[END_REF], and the key competencies needed for living in a knowledge society in 2010 [START_REF]Key Competencies in the Knowledge Society[END_REF].

Within TC3, individual WGs, or WGs working collaboratively, have also run their own conferences. The conferences for current WGs are reviewed in later sections of this chapter, which focus on emerging concerns and themes of those WGs. One conference of note, run by a WG that no longer exists, focused on the online or distance provision of education using technologies as early as 2003 [START_REF]Quality Education at a Distance[END_REF]. This highlights how TC3 has identified and often led on discussions and sharing of perspectives that can contribute to a wider understanding of how computers can be used in different and emerging educational practices. From the titles and themes across these conferences, it is clear to see that the interests and focus of TC3 have shifted in line with contemporary concerns. Across the timeline, this can be summarised as follows:

• 1970 -an initial focus on computer education (teaching and learning the subject of computing, about and with computers), followed within five years with a focus on computers in education (teaching and learning in other subjects, using computers) • 1980 -the focus is on the increasing range of subjects where computers could be used in teaching and learning, the developing and emerging forms of digital technologies such as videodisks, and the impact of uses of computers and digital technologies on teaching and learning • 1990 -the focus is more on the learner, and how computers and digital technologies are enabling learning, widening approaches to learning, and impacts from digital multi-media resources • 2000 -the focus is on the widening impact of computers and digital technologies on society as a whole, on approaches to education that are linked to a knowledge society, and addressing and developing lifelong learning needs and approaches • 2010 -the focus is more on the possibilities arising from communication, how computers and digital resources enable widening interaction, communication and collaboration, and impacts on conceptions of education and social and socio-cultural learning approaches • 2020 -the focus is more on the possibilities arising from features of computer science and digital resources that support the individual, the individual with specific educational needs, and the role of individuals in being enabled to be producers as well as consumers, linked to greater focus on the teaching and learning of informatics and computer science
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The TC3 academic journal, its articles and their focus

While conferences have provided opportunities for researchers, practitioners and policy makers to share and discuss their findings and challenges, TC3 has also been instrumental in supporting a wider sharing through an academic journal route. Education and Information Technologies (EAIT) is the official journal of TC3, published by Springer.

The EAIT journal has played a vitally important role in enabling key research to be channelled and disseminated. The focus and range of articles over time portrays elements that researchers have regarded as challenges or problems to be solved or shared, so having a view across the period of the journal offers another important perspective of how the field of computers and education has shifted and continues to develop. EAIT covers the complex relationships between information and communication technologies and education, from the micro-concerns of specific applications or instances of use in classrooms to the macro-concerns of national policies and major projects; from classes of five-year-old children to adults in tertiary institutions; from teachers and administrators to researchers and designers; from institutions to open, distance and lifelong learning. The journal's breadth of coverage allows EAIT to examine fundamental issues at all levels, discuss specific instances and cases, draw inferences and probe theory, while being embedded in the research and practice of professionals.

EAIT was first published in 1996. EAIT has unquestionably grown over the years. While early volumes had four issues per year, the later volumes (in 2019, for example) had six issues, with a total of 184 articles, selected from 708 submissions. Springer publishes all accepted articles as Online First Articles before they are assigned to an issue. In 2019, there were 313,606 EAIT article downloads from the website. EAIT has been edited by a succession of international editors, and currently, the editor-in-chief is supported by three associate editors, and an active international editorial board of 29 members, from: Australia, New Zealand, the United Kingdom (UK), the United States of America (USA), Germany, Israel, South Africa, Greece, Finland, Switzerland, Bahrain, Hong Kong, France and The Netherlands. EAIT has become a truly international journal, with articles received in Volume 24 (2019) from authors in: Australia, Bahrain, Belgium, Canada, China, Colombia, Croatia, Cyprus, Egypt, Estonia, Fiji, Finland, France, Germany, Ghana, Greece, India, Indonesia, Iran, Ireland, Israel, Japan, Kazakhstan, Kuwait, Libya, Malaysia, Morocco, Nicaragua, Nigeria, Northern Ireland, Norway, Oman, Pakistan, Poland, Russia, Rwanda, Serbia, South Africa, South Korea, Spain, Sweden, Tanzania, Thailand, Tunisia, Turkey, the UK, Ukraine, the United Arab Emirates and the USA.

An idea of how research interest and attention on specific topics in the field of education and information technologies has changed over the years can be gained by exploring the titles of articles from several volumes across the journal's history. The topics also reveal how certain topics have remained the same over the years, while specific technology attention has often changed. So, for example, whilst one article [START_REF] Martin | A framework for implementing and teaching the social and ethical impact of computing[END_REF] offered a framework for teaching a specific topic area, the social and ethical impact of computing, more recently, such frameworks have been offered on specific topics concerned with computing and computer science education. Studies that have explored uses of computers from teacher and teaching perspectives have remained over time (such as Chitiyo [START_REF] Chitiyo | The conceptualization of instructional technology by teacher educators in Zimbabwe[END_REF], and Voogt, Knezek and Roblin [START_REF] Voogt | Educational Challenges in a Digitally Networked World[END_REF], as have studies that have explored learner experiences (such as Dillon [START_REF] Dillon | Young People, Creativity and New Technologies: The Challenge of Digital Arts[END_REF], and Tiernan [START_REF] Tiernan | A study of the use of Twitter by students for lecture engagement and discussion[END_REF]). The need for connection between developers and practitioners has also been highlighted over time (such as Hinostroza, Rehbein, Mellar and Preston [START_REF] Hinostroza | Developing educational software: a professional tool perspective[END_REF], and Rennstich [START_REF] Rennstich | Creative online collaboration: A special challenge for co-creation[END_REF]). Concerns for reconceptualisation of educational policy and practice have also regularly arisen; for example, the need to explore lifelong learning dimensions [START_REF] Kendall | Lifelong Learning Really Matters for Elementary Education in the 21 st Century[END_REF], and the need to review copyright regulations in a digital context [START_REF] Mcgrail | Overwrought copyright: Why copyright law from the Analog Age does not work in the Digital Age's society and classroom[END_REF]. Papers have also not always indicated positive outcomes for uses of computers in education; for example, papers that indicate the rejection of uses of integrated learning systems [START_REF] Jervis | The Machine Stops": One School's Rejection of Integrated Learning Systems[END_REF], and social media [START_REF] Hutchens | In your Facebook: Examining Facebook usage as misbehaviour on perceived teacher credibility[END_REF]. Most recently, topics have highlighted emerging technologies for education, such as the use of immersive virtual reality [START_REF] Lorenzo | The application of immersive virtual reality for students with ASD: A review between 1990-2017[END_REF] and machine learning applications [START_REF] Qazdar | A machine learning algorithm framework for predicting students' performance: A case study of baccalaureate students in Morocco[END_REF]. Special issues of the journal again show topics that have persisted, while others arise from the development of emerging technologies and the functionalities that they offer for education. A continuing concern has been the role that research plays in identifying the value and benefits of computers in education; for example, a focus on evaluation [START_REF] Marshall | Guest editorial[END_REF], on factors that are important [START_REF] Somekh | Learning for the Twenty-first Century: What really matters?[END_REF], and on how students, computers and learning are connected [START_REF] Hu | Students, computers and learning: Where is the connection? Education and Information Technologies[END_REF]. The application and integration of technologies into educational practice has also been a theme that has persisted over time; for example, the topic of secondary informatics education [START_REF] Schubert | Secondary Informatics Education[END_REF], integrating mobile and panoramic video into education [START_REF] Multisilta | Mobile and Panoramic Video in Education[END_REF], and developing computing in the curriculum [START_REF] Brodnik | A new culture of learning: Developing computing in the curriculum and advancing digital pedagogy[END_REF]. Uses of emerging technologies have been represented as they have emerged; for example, virtual realities [START_REF] Selwood | Virtual Reality[END_REF], uses of serious games to support learning [START_REF] Cruz | A game for learning history on mobile devices[END_REF], and teaching and learning with social network sites [START_REF] Forkosh-Baruch | Teachers and learning with social network sites[END_REF].

WG3.1 -Informatics and digital technologies in school education -emerging themes

WG3.1 was established in 1966, focusing on "Informatics and Information and Communication Technologies (ICT) in Secondary Education". In 2014, the WG was merged with WG3.5 (which focused on "Primary Education"), creating a WG that covered "Informatics and Digital Technologies in School Education". The current aims of WG3.1 have been reflected in recent IFIP TC3 conferences, providing international perspectives on the debate of developing and integrating informatics education (where the term informatics is used in some countries that is in this chapter the equivalent of the term computer science used in other countries) at all school levels. Such perspectives have included those from research activities as well as those from best practice experience, promoting acquisition and updating of appropriate knowledge and expertise for any whose teaching environment requires contact with computer-based systems. Such knowledge and experience considers the nature, content and method of delivery of school education, both within informatics (computer science) and digital technologies (digital humanities, and media literacy). The overall aims of WG3.1 are to enable learners to become discerning digital citizens who are able to act in a complex and digitalised world.

Current themes within the work of WG3.1 cover: early childhood and school education, including related informal learning contexts; computing education and digital literacy; the integration of digital technologies in education; the professional development of teachers; and the provision of pre-service and in-service teacher education. This range of work aims to enable educators to use and contribute to the development of digital educational resources, including professional learning networks.

WG3.1 has been involved in a number of conferences in recent years, organised with other WGs. The aims and focus of WG3.1, as discussed above, are clearly demonstrated by the themes of a number of recent conferences. These include: empowering teaching for digital equity and agency [START_REF]Empowering teaching for digital equity and agency (OCCE 2020)[END_REF]; empowering learners for life in the digital age [START_REF]Empowering Learners for Life in the Digital Age (OCCE 2018)[END_REF]; a new culture of learning: computing and next generations [START_REF]A New Culture of Learning: Computing and Next Generations (NCLCom)[END_REF]; key competencies in informatics and ICT [START_REF]Key Competencies in Informatics and ICT (KEYCIT)[END_REF]; ICT and learning in the Net Generation [START_REF]LYICT 2008: ICT and Learning in the Net Generation[END_REF]; and ICT and the teacher of the future [START_REF]ICT and the Teacher of the Future[END_REF]. Over the years, there has been an increasing interest in the role of communications technologies, informatics and computer science, interconnectivity and international perspectives, social and special educational needs, and digital equity and agency.

WG3.3 -Research into educational applications of information technologies -emerging themes

This WG provides a forum to identify issues and priorities for research into educational applications of information technologies and to map research policies arising from the differing approaches and cultural contexts in IFIP member countries. It aims to: identify research needs and topics in the field of education; improve research approaches and methods; synthesise research on major topics in the field; and disseminate research, in partnership with educational research communities. The group, with members from over 40 different countries, has many interests that relate to national issues and recent educational technology trends such as bring-your-own-devices (BYOD), artificial intelligence and the computer science curriculum. These themes relate to policy makers' interests in harnessing educational technologies to address national and international concerns such as improving attainment, supporting inclusive pedagogies, and skilling the workforce to meet the demands for digital expertise. WG3.3 has a close working relationship with EDUsummIT, with representation in 11 of the 13 thematic working groups at the most recent EDUsummIT event in 2019. This international summit covered topics such as machine learning, learning analytics, and research approaches for educational technology, curriculum and knowledge building [START_REF] Webb | Challenges for IT-Enabled Formative Assessment of Complex 21st Century Skills[END_REF]. Other topics of research interest that group members currently study include mobile learning, computational thinking, teacher education and professional development, and cultural differences in the conceptualisation and delivery of ICT and computer science curricula. The growing interest in computer science and digital skills over the last decade led to the creation of a specific task force on the computer science/informatics curriculum, established in 2014.

Research from WG3.3 is well represented in many TC3 conferences, providing stateof-the-art findings that are accessible to other researchers, as well as policy makers and practitioners. Particular themes that have been supported by research papers from WG3.3 include: learners and learning contexts -new alignments for the digital age [START_REF]Learners and learning contexts: New alignments for the digital age (EDUsummIT 2019)[END_REF]; empowering learners for life in the digital age [START_REF]Empowering Learners for Life in the Digital Age (OCCE 2018)[END_REF]; rethinking learning in a digital age [START_REF]Rethinking learning in a digital age (EDUsummit 2017)[END_REF]; mobile learning [START_REF] Carvalho | Using Mobile Devices and Online Tools to Promote Students' Learning[END_REF]; technology enhanced quality learning for all [START_REF]Technology Enhanced Quality Learning for All (EDUsummIT 2015)[END_REF]; and addressing educational challenges -the role of ICT [START_REF]Addressing Educational Challenges: The Role of ICT[END_REF]. These themes indicate the important focus that has been and continues to be an ongoing concern of WG3.3, in monitoring the uses, outcomes and impacts of educational technologies on learning and learners.

WG3.4 -Professional and vocational education in ICTemerging themes

WG3.4 was founded in 1971, and is focused on higher, professional and vocational education in ICT -education leading towards careers or professional development in some form of computing. The membership of WG3.4 comprises academics (in fields of computer science, information systems, etc.), ICT trainers and ICT practitioners from all over the world. Members' interests range from the use of computer-mediated education, the on-going professional education of both ICT and non-ICT professionals, the activities of national ICT professional bodies, the delivery of effective ICT vocational education to post-secondary learners and the integration of ICT into other tertiary curricula. WG3.4's goal is to promote the acquisition and updating of appropriate ICT knowledge and expertise by all. Its aim is to consider the nature, content and method of delivery of professional and vocational education within the ICT sector, which will enable learners to achieve their employment expectations, and to foster lifelong learning in the contemporary and evolving networked environment.

Regarding professional education within ICT, of particular note was the production in 1998 by a small working group of WG3.4 members of the document entitled "Harmonisation of Professional Standards" (an Appendix in Thompson [START_REF] Thompson | Education and Software Engineering: Ten Years of Progress towards a Recognised Professional Discipline[END_REF]). At IFIP's World Computer Congress held in Beijing in August 2000, the harmonisation project was re-considered, and over the next 5 years a significant number of international activities were undertaken to promote the IFIP harmonisation document and evaluate its relevance to the discipline of software engineering. These activities were reported at the IFIP TC3 WCCE in 2005 and summarised in a paper presented at the IFIP 19 th World Computer Congress [START_REF] Thompson | Education and Software Engineering: Ten Years of Progress towards a Recognised Professional Discipline[END_REF].

Regarding wider educational issues, WG3.4 has, since 1993, run nine working conferences, either as a single WG or jointly with other group(s), which have reflected particular contemporary interests at those times. The themes of those conferences have covered: software engineering education [START_REF]Software Engineering Education[END_REF]; software quality and productivity [START_REF]Software Quality and Productivity: theory, practice, education and training[END_REF]; the place of information technology in management and business education [START_REF]The Place of Information Technology in Management and Business Education[END_REF]; educating professionals for network-centric organisations [START_REF]Educating Professionals for Network-Centric Organisations[END_REF]; e-training practices for professional organisations [START_REF]E-Training Practices for Professional Organisations[END_REF]; information and communication technologies and real-life learning [START_REF]Information and Communication Technologies and Real-Life Learning[END_REF]; education, training and lifelong learning [START_REF]Education, Training and Lifelong Learning. International Federation for Information Processing[END_REF]; open and social technologies for networked learning [START_REF]Open and Social Technologies for Networked Learning[END_REF]; key competencies in ICT and informatics [START_REF]Key Competencies in Informatics and ICT (KEYCIT)[END_REF]; and sustainable ICT, education and learning [START_REF]Sustainable ICT, Education and Learning[END_REF]. Members of the group had a major input to IFIP sub-conferences held at the World Summit on the Information Society (WSIS) 2003 addressing education and the knowledge society [START_REF]Education and the Knowledge Society: Information Technology Supporting Human Development[END_REF], and at the IFIP World Computer Congress 2006 addressing education for the 21 st century [START_REF]Education for the 21st Century -Impact of ICT and Digital Resources[END_REF].

The emphasis of the work of WG3.4 over this period has shifted from technical, managerial, and business education towards issues related to networked and mobile learning and sustainable development goals. WG3.4 is keeping abreast of the application of latest methods and technologies in ICT learning, both in the Global South and the Global North. WG3.4 aims at encouraging mobile and creative solutions to the challenges of lifelong learning through our research and knowledge sharing.

WG3.7 -Information technology in educational management (ITEM) -emerging themes

The origins of WG3.7 go back to 1994. That year, an international working conference on information technology in educational management was organised in Jerusalem, Israel by WG3.4. An outcome of the conference was to establish WG3.7. The meeting brought together an important number of researchers and practitioners concerned with what could be the best practices to enhance educational management with the support of information technology. At that time, personal computing had experienced a widespread acceptance and the continuous development of communications foretold how information and communications technologies would have a large impact on all aspects of education, including that of management and administration of educational centres. The participants in the first meeting agreed that much was still to be done in this field, and jointly proposed to seek to create a new working group under the umbrella of TC3. Two years later, in 1996, the group was officially acknowledged by IFIP as WG3.7, with a chair elected by members in 1998. The first international conference on information technology in educational management organised by the newly constituted WG3.7 was held in Hong Kong, China in 1996.

The main aim of WG3.7 is to promote effective and efficient use of ICT within management, policies, development of and planning of educational institutions. The scope of WG3.7 is focused across the whole range of educational institutions concerned with education, from kindergartens to higher education, adult education, and those in professional development and training settings at a local, regional, national or international level.

Since 1994, 11 conferences have been organised exclusively by WG3.7, held on six continents (excepting Antarctica). WG3.7 has also participated in international conferences organised by other WGs. The topics of these conferences indicate emerging concerns of this WG: information technology in educational management [START_REF]Information Technology in Educational Management[END_REF]; information technology in educational management for schools of the future [START_REF]Information Technology in Educational Management for the Schools of the Future[END_REF]; the integration of information for educational management [START_REF]The Integration of Information for Educational Management[END_REF]; pathways to institutional improvement with information technology in educational management [START_REF]Pathways to Institutional Improvement with Information Technology in Educational Management[END_REF]; information technology and educational management in the knowledge society [START_REF]Information Technology and Educational Management in the Knowledge Society[END_REF]; knowledge management for educational innovation [START_REF]Knowledge Management for Educational Innovation[END_REF]; information technology and managing quality education [START_REF]Information Technology and Managing Quality Education[END_REF]; and stakeholders and information technology in education [START_REF]Stakeholders and Information Technology in Education[END_REF].

More than 250 papers related to information technology in educational management have been published by WG3.7 members across the 1994-2020 period. Main themes have evolved over the years, as technology has developed and new issues in education and in educational management have arisen. The topic that has received most attention is assimilation and integration of IT into educational management. Other emerging themes over the years have been those of strategies to integrate IT into educational management and IT applications in educational management. Recently, several members of WG3.7 have participated in the publication of the Encyclopedia of Education and Information Technologies [START_REF]Encyclopedia of Education and Information Technologies[END_REF], a huge knowledge repository covering many aspects of the interaction between education and information technologies, including IT in kindergartens, primary and secondary schools, universities, training colleges, industry training, distance education and further education.

Interests in overcoming problems derived from adapting a new and changing technology such as IT to educational management has set the standards for WG3.7's ITEM research during the more than 25 years of its existence. Nevertheless, it is recognised that ahead is a task of continuing to complete a compact body of knowledge and adapting to new challenges as a result of the ever-changing educational and technological arena.

TC3 Task Force -Deeper understanding of the roles of computer science and informatics

A TC3 Task Force is intended to focus attention on emerging developments in education that are fuelled by technological or societal need. The TC3 Task Force on the Computing Curriculum was established in July 2014 in response to calls for change in computer science and informatics curricula in many countries. The Task Force researched key issues and considerations for the curriculum and made recommendations for curriculum design and implementation. This work was summarised in 2016 in a short report, while more recently, the Task Force's work has focused on advances in conceptualising, developing, and assessing computational thinking and analysing how developments in artificial intelligence and machine learning need to be addressed within the curriculum.

At the outset of the work of the Task Force, a series of reviews and reports from different countries identified a need for major reform of the curriculum for computing, computer science, information and communications technology (ICT) or informaticsdepending on the terminology used in each country (for example, [START_REF]Shut down or restart? The way forward for computing in UK schools[END_REF][START_REF] Wilson | Running on Empty: The Failure to Teach K-12 Computer Science in the Digital Age[END_REF][START_REF]Informatics education: Europe cannot afford to miss the boat: Report of the joint Informatics Europe & ACM Europe Working Group on Informatics Education[END_REF][START_REF] Bell | Computer Science in NZ High Schools: The First Year of the New Standards[END_REF]). These reports and papers emphasised a refocusing of computing/ICT education to incorporate computer science as the underlying subject discipline. In some countries where curricula had often previously contained strong computer science, it was argued that they had become weakened and often refocused on educating young people as users of new technologies rather than creators. In some countries, such as Israel and Cyprus, computer science had been retained since its emergence in the 1980s, but rationales for its presence in curricula and curricula themselves were nevertheless under scrutiny [START_REF] Hazzan | A model for high school computer science education: the four key elements that make it![END_REF][START_REF] Webb | Computer science in K-12 school curricula of the 2lst century: Why, what and when?[END_REF].

The major rationales for including computer science in the K-12 curriculum put forward in reports from many countries were economic, social and cultural [START_REF] Fluck | Arguing for Computer Science in the School Curriculum[END_REF]. The economic rationale rested on the need for a country to produce computer scientists to sustain a competitive edge in a world driven by technology, but also on the requirement for professionals in all industries to have sufficient understanding of computer science in order to deploy technology to support innovation and development. The social rationale emphasised the value in society of active creators and producers rather than passive consumers of technology. Such capability empowers people to lead, create and innovate within society and in curriculum terms, so that this knowledge is part of the "powerful knowledge" [START_REF] Young | Overcoming the crisis in curriculum theory: a knowledge-based approach[END_REF] needed to enable people to choose their role in society. The curriculum rationale rested on enabling people to be drivers of cultural change rather than having change imposed by technological developments.

Many educators have identified the importance of people studying elements of computer science in order to support their learning of other subjects -in particular, being able to engage in "computational thinking" and other forms of thinking promoted by engaging in computer science, such as systems thinking, as well as developing understanding the capabilities and potential of new technologies. This new thinking and understanding is not digital literacy (whose importance was already well-established), but a set of skills, understanding and thinking that can be developed by engaging with and understanding computer science, understanding how computers work and designing and creating computer-based solutions, including through programming. Considerations for developing curricula leads to implications for teacher professional development [START_REF] Angeli | A K-6 Computational Thinking Curriculum Framework: Implications for Teacher Knowledge[END_REF]. Broader recommendations for addressing key challenges for curriculum change in relation to computer science have been developed by the Task Force [START_REF] Webb | Computer science in K-12 school curricula of the 2lst century: Why, what and when?[END_REF], further developed in relation to a wider range of country contexts in a report arising from a meeting between the Task Force and UNESCO [START_REF]IFIP TC3 Curriculum Task Force: Coding, Programming and the Changing Curriculum for Computing in Schools: Report of UNESCO/IFIP TC3 Meeting at OCCE -Wednesday 27th of[END_REF]. Key recommendations were to adopt a globally agreed statement of computer science/informatics as a discipline in its own right, to articulate the nature, importance and relevance of computer science/informatics to society and education, and to disseminate and communicate a clear rationale to different stakeholders about the need to have computer science/informatics as a distinct subject in school curricula. Recommendations for policy and practice were to promote computational thinking through the means of a computer science/informatics curriculum which aims at making computational thinking commonplace, to design computer science/informatics curricula based on a content analysis, and then continue to research students' learning as well as the effects of different pedagogical approaches, and to identify clear learning outcomes, assessments and standards for computer science/informatics. Important caveats were to encourage more computer science/informatics graduates to become teachers and provide professional development for existing teachers, and to identify and allocate resources for teaching computer science/informatics.

More recently, the Task Force has focused on how developments in machine learning need to be accommodated in curricula for computer science/informatics. The implications of such developments are relevant more broadly across the curriculum, and members of the Task Force have contributed to an international discussion and report [START_REF]Thematic Working Group 4: State of the Art in Thinking About Machine Learning: Implications for Education[END_REF]. A key recommendation of this report, in relation to curricula for computer science/informatics, was to ensure that all students develop a strong background in machine learning. It was argued that in order to develop their conceptual understanding of how machine learning works, students must have opportunities to use and apply machine learning and to create their own examples. Furthermore, as a powerful tool that may not be used to its full potential, a need for students to understand how machine learning can be used to identify and solve real-world problems was recommended.

Currently, while many countries have made major changes to their curricula for computer science/informatics, others are still in the process of change. Implementing such curricula is still a major challenge for many countries. Rapid technological developments, especially in machine learning and quantum computing, mean that ongoing curriculum change continues to be inevitable.

Education and computing -visions and declarations

TC3 has generated a number of visions and declarations over the years, arising from an analysis of outcomes from conferences, often WCCEs. Key declarations and visions were the Stellenbosch Declaration (arising from WCCE 2005), the Bento Gonçalves Declaration (arising from WCCE 2009), the Torun Vision (arising from WCCE 2013), the Dublin Declaration (arising from WCCE 2017), and the latest is the Zanzibar Declaration (arising from SUZA 2019). The identification of key themes and trends from these previous WCCEs and their declarations led in all cases to the production of a series of recommendations and actions, for policy, practice and research. The Stellenbosch Declaration called for actions to support digital solidarity, learners and lifelong learning, teachers and decision-making strategies, networking, and research. The Bento Gonçalves Declaration called for actions to support the learner and teacher through curriculum initiatives, to develop research, learning environments, professionalism, and collaborative communities. The Torun Vision set out two key challenges for the future. The first was to move from consuming to innovating; to create, conceptualise and produce using programming and computer science (CS), as well as using information and communication technology (ICT) applications. The second was to deploy digital technologies to better support different interactions with different stakeholders, according to technologies selected and used (such as those with online or haptic features), accommodating institutional diversities, gender, cultural, native language, cognitive and social backgrounds. The Dublin Declaration followed this vision, and pro-vided recommendations and actions to take these key needs forward. The latest declaration, the Zanzibar Declaration, highlights the need to consider sustainable education in the context of emerging technologies.

The Stellenbosch and Dublin Declarations resulted from formal processes undertaken within respective WCCE conferences, and the Zanzibar Declaration is a current initiative instigated across TC3. As these Declarations are key documents in identifying contemporary issues of their times, they will be discussed in more detail in the subsections following.

The Stellenbosch Declaration

In 2005, TC3 held its WCCE in South Africa. The theme was "40 years of computers in education: what works?" Seven hundred delegates from more than 30 countries from six continents gathered for 4 days. Having many of the main actors of ICT in education in the world was a unique opportunity, not only to listen to each other's presentations, but to engage them to think and produce together and then to deliver an "address to the world". Consequently, all delegates were asked to contribute to a common reflection about education in the next decade. Each speaker was asked to provide one key idea, recommendation or suggestion. In each conference session, the chairperson was asked to provide three ideas, suggestions or recommendations as an output of that session. All delegates were also asked to contribute with one idea. The main aim was to generate a wide view about the "hot topics", what was being done around the world about ICT and education, at the research level, as well as in teaching and learning practice. Every day, a committee gathered and studied the contributions. At the end of the conference, a text, synthesising the contributions, was presented to the audience and adopted as the Stellenbosch Declaration. A researcher studied the Declaration and the way it was produced: "The IFIP Stellenbosch Declaration: Browsing the researchers' and practitioners' core ideas on ICT in education" [START_REF] Ollagnier-Beldame | The IFIP Stellenbosch Declaration: Browsing the researchers' and practitioners' core ideas on ICT in education[END_REF].

The preamble of the Declaration stated that:

We, the members of the group, hope that this Stellenbosch Declaration will improve the integration of ICT in Education as a resource for both better teaching and learning and as a preparation of citizens for the Knowledge Society. We address this to all stakeholders in ICT in Education: teachers, practitioners, researchers, academics, managers, decision-makers and policy-makers, in order to increase the access to Education for everyone around the World. [...] As educators, we know that information and knowledge are not the same. We want not only an Information Society, but also a Knowledge Society in which Knowledge can be shared and distributed all around the world, enabling all children and all people to access Knowledge and to benefit from being educated.

The Declaration addressed six topics: digital solidarity; learners and lifelong learning; decision-making strategies; networking; research; and teachers. For each of these topics, the Declaration made a statement and proposed some recommendations, at the societal level, at the learning and teaching level, and at the technological and infrastructure level. An annex to the Declaration offered a list of 107 possible actions, chosen from among the suggestions offered by the participants.

The Declaration was translated into many languages and was published in many journals. Fifteen years later, reading again the Declaration shows that even if the world has changed, the core issues and the main recommendations remain totally accurate. While a lot of progress has been made since, many questions are still open.

The Dublin Declaration

Twelve years later in 2017, the Dublin Declaration stated that in terms of computing, computer education and uses of technologies for teaching and learning, these were considered to be at a pivotal point of change. It was clear from evidence in the WCCE 2017 presentations that international, national and local computer and educational technology strategies, policies and curricula were shifting. Earlier and ongoing outcomes from the activities of important initiatives such as the European Computer Driving Licence (ECDL) clearly contributed to the then current state of play with regard to user practices and uses of ICT. The then current status of computer access and uses across countries, and the identification of key underlying development needs, was clearly shown by widespread monitoring of international and national comparison data, for example, from the Programme for International Student Assessment (PISA) results run by the Organisation for Economic Cooperation and Development (OECD) and from the International Association for the Evaluation of Educational Achievement's (IEA) International Computer and Information Literacy Study (ICILS) focusing on computer and information literacy. Given the wide evidence base at that time, it was clear that learners of all ages and levels could benefit from and should be enabled to develop opportunities that such technologies offer, not only for their individual futures but also for the future of our wider communities and society as a whole. However, it was highlighted that young people need to have sufficient opportunities to be creators and not just consumers of ICT. The theme of WCCE 2017 reflected a focal concern -to seek ways to assure the inclusiveness of technologies to support education, teaching and learning for all social groups. It was clear that teaching about computing should not replace the use of ICT to enhance learning across the curriculum, but that the balance between computing and ICT to enhance learning across the curriculum should be fully considered and accommodated. Importantly also, the balance between educational activities that involve non-computer use as well as computer use was an issue that needed wider consideration, as communities and societies moved towards increased digital ubiquity.

Recommendations put forward in the Dublin Declaration in 2017 are still pertinent today. Those recommendations covered a number of specific areas. For future direction with computer science education, it was recommended, for example, an entitlement for young people to be educated in computing, incorporating computer science and computational thinking as the underlying academic discipline, as well as digital literacyas all young people have a right to become creators and not only consumers of ICT for their future. Importantly, to support these young people, there is a need to create more and well-trained computer science teachers.

It was recommended that, to address the gap between developing and developed countries in the use of ICT in education, there should be a focus on new pedagogical opportunities offered by mobile learning applications and their adoption in the education field. From an infrastructure perspective, it was recommended that infrastructure challenges should neither be considered as a matter of funding nor as a technocratic approach; school administrators and parents should be included in developing creative support and maintenance, as part of a wider holistic approach to development. To support this approach, there should be co-operation with countries with a high degree of ICT development in education, to share their experience in IT usage/skills in the educational domain.

To support inclusiveness and student engagement, recommendation was made to encourage schools to implement problems and ideas from real life and from students' outof-school interests, activities and hobbies, to allow children to enjoy solving them in a challenging way, even in their free time. Some caution was also recommended, to develop emotional intelligence of our students, as this is often a missing component of all virtual learning environments and other digital resources. A goal should be to pay closer attention to implementing this aspect into pedagogies that involve educational software.

Importantly, to support teacher education and continuing professional development, recommendations were made to develop educators who can teach computational thinking rather than just teaching programming from standard lesson plans and textbooks, and to build further capacity in digitally-literate teachers in every discipline. The approach recommended was to provide professional development for teachers, which should be problem-based and adopt project-based approaches supported by and supplemented with communities of practice, as these latter facilities provide enormous potential for effective professional development. It was recommended that teachers should become more aware of the importance of learning analytics as potential instruments to improve learning processes, but considering the need for such data to provide useful and important feedback to improve educators' work. To support teacher professional development, international groups can promote ways of developing communities of research-active teachers to develop and disseminate their own evidence of the impact of ICT on teaching and learning.

To develop appropriate game-based learning and gamification, a recommendation was made to promote further research to set the basis of a comprehensive framework to support game-based teaching and learning at all levels of education. The need was recognised to train pre-service and in-service teachers in the use of game-based learning approaches.

To move towards e-evaluation, recommendations were made to consider stealth assessment as an approach to formative (rather than summative) assessment that is seamless -woven deep into the fabric of the activity such as a game and not taking away the 'fun of learning'. Further, it was recommended that the assessment approach from research be examined, to see how it can be taken into mainstream learning, and to study the rapid rise in e-examinations, for authentic assessment that matches modern workplace practices and many student learning experiences.

It was considered that, for any of the recommendations above (and others in the full Declaration) to be taken forward, there needed to be greater levels of international cooperation and collaboration between researchers and practitioners, through appropriate research processes, from design to dissemination. In addition, research approaches in this field should continue to integrate and combine the expertise of education, psychology, sociology, computer science and economics to provide robust, well-rounded, critical perspectives to ensure the most appropriate outcomes to drive the future of education forward. High-quality interdisciplinary research was felt to be needed to establish a strong and informative evidence base before adopting large-scale implementation and investments in educational technology initiatives. For implementation, an evidence base should be established to assess the impact and integration of technology in the classroom through a synergy between quantitative and qualitative methods, where studies are framed in appropriate theoretical terms, with consistency between theoretical position, design, methodology, data collection and analysis. Conceptions of research, policy and practice should be revisited in this field in this context. While teachers need to be considered to be producers of knowledge, maintaining the variety of uses for learners of all ages, identifying outcomes that relate to contexts, and measuring impacts where purpose and future developments are fully considered, were identified as all essential elements that need to be integrated into contemporary and future research, policy, teacher education, teaching and learning practices in this field.

Issues that we face internationally -the Zanzibar Declaration -sustainable education in the digital age

Looking outwardly and internationally, the perturbations, changes, and problems observed during the last decades reveal that we are certainly not living anymore in a static, but in a dynamic, world. Numerous disruptions in many domains have arisen, and the relationship between ICT and education has continued to receive increasing attention in many countries and regions. The importance of the relationship between ICT and education is also reflected in the current (2020) Coronavirus (COVID-19) pandemic crisis; home office and e-learning have become part of everyday life for many employees and students in 2020, and ICT-supported communication is becoming an essential part of social life. For the educational field, it is possible to identify specific changes that have arisen over the past decade, such as modifications in pedagogy, demands from societies, and the emergence of new technologies. Thinking about what requirements will arise in the future in different areas of ICT and education, what strategies will be appropriate for research, development, and practice? What kind of information and knowledge do politicians, stakeholder researchers, and practitioners need to base their decisions and work on?

In the April 2019 annual general meeting, TC3 initiated a Declaration on "Sustainable Education in View of Rapid Emerging Technologies in the Digital Age". This Declaration describes future challenges and proposes approaches to their resolution. The Declaration followed discussions and presentations at an international conference (SUZA 2019, April 25-27, on Sustainable ICT, Education and Learning, run in Zanzibar, Tanzania). This Declaration is now in the process of being formulated and detailed. In this sub-section, an overview of the intended process and outcomes is outlined, to indicate key focal topics that TC3 is highlighting.

In developing the Zanzibar Declaration, TC3 draws on the many years of experience and relevant resolutions of international organisations (e.g. the World Summit of the Information Societies (WSIS), the United Nations Educational, Scientific and Cultural Organization (UNESCO), the International Telecommunications Union (ITU), and the World Intellectual Property Organization (WIPO)). Through the experience and exchange of views with experts from these organisations and through additional relevant meetings, it was important to incorporate substantive positions of various stakeholders from different countries within IFIP in this Declaration. To be able to consider as many local contexts and experiences as possible, as many IFIP experts and practitioners as possible are given the opportunity to contribute their ideas to the document. In this way, the various experiences regarding current technological ICT developments and the resulting demands on education in different national contexts can be taken into account. As this will be a dynamic process, collected contributions and data will be supplemented and updated from time to time. In this respect, the outcomes will represent a current status and describe different development paths towards an end status in different countries.

Whilst the Zanzibar Declaration is a work-in-progress, details of the current process and procedures to take this initiative forward are offered here. This will provide an idea of the range of current concerns that TC3 is exploring from an international perspective, relating to the future of computing and education. A matrix to provide an orientation through identified key contemporary topics has been developed (see Fig. 1). This matrix contains, in the left-hand column, emerging ICT technologies (T1 to T16), and in the top two right-hand rows, the possible social impacts of different applications in areas of societies (S1 to S11). Educational requirements resulting from the relationship between the technologies and the social impacts in specific contexts need to be appropriately considered and addressed. Possible contributions to the Declaration can be made by respondents; contributions can be assigned to a specific cell in the matrix, preferably addressing in the response all three components (technology, social impacts, and educational requirements). Both positive and negative aspects of the respective topic should be included, so that each contribution in a cell of the grid can be referenced, and indeed based, on everyday practice. As an example of a possible contribution, for T8 Autonomous System with S9 Mobility, it would be possible to consider from a perspective that is Positive: Autonomous Systems will change public and private transportation; they may lead to reduction of traffic and emission of carbon dioxide; they will speed up transport and better tailor it to individual needs. From a Negative perspective: there is high expenditure on technical infrastructure; responsibility shifts from humans to algorithms; ethically difficult conflict situations can arise; the wealth of data generated could be used for social surveillance; destruction of workplaces (reducing onsite work) is considered possible. From an educational requirements (ER) perspective: IT basic understandings of autonomous systems should be integrated into curricula in an appropriate form and with suitable tools at different age levels (for example, algorithms, robots, autonomous vehicles constructed by students, (visual) programming language), and contextualised social impact should be considered using story-telling examples (e.g. jobs of taxi drivers).

The view on this topic (T8/S9) would possibly look quite different from the perspective of another country, a developing country, for example. When exploring the details in the matrix, it is, therefore, essential to consider the context-specific conditions in the examples, as these may reveal diversities between different locations, different cultural traditions, and institutional conditions. It will also be possible to view perspectives through the impact of a specific ICT technology on societies by selecting a row and addressing different areas of application. It will also be possible to freely add any combination of technology or social impacts not contained in the matrix, and to describe a corresponding example.

It might be that entries will not be completed for all fields of the matrix, but, conversely, there could be accumulations and clustering of content in and around some cells. Thus, a heat map with example clusters on future relevant challenges could be created, which could then be addressed more fully in the Zanzibar Declaration. In addition, a collection of context-specific examples of the social impacts of future ICT technologies and a consideration of their resulting educational challenges could be created in this way. Members of an initial working group have made first entries in some of the cells of the matrix (see the 3-letter abbreviations in Fig. 1). From these, it was found that a high degree of diversity arose when looking at specific topics. When the content of the matrix is further completed, the concept and the results of the initiative will be evaluated and presented at future conferences and meetings of TC3. It is planned that these events will include the (postponed) WSIS Forum 2020 and the next WCCE. WSIS is a natural platform to exchange perspectives gained on all the topics linked to this initiative with policy makers, politicians and other stakeholders. Each year, in Geneva, Switzerland, the WSIS Forum takes place with some 3,000 participants, supported by key international organisations. One of the key outcomes of the WSIS events has been the adoption of an agreed document entitled 'Sustainable Development Goals (SDG)'. As WSIS states:

The 2030 Agenda for Sustainable Development, adopted by all United Nations Member States in 2015, provides a shared blueprint for peace and prosperity for people and the planet, now and into the future. At its heart are the 17 Sustainable Development Goals (SDGs), which are an urgent call for action by all countries -developed and developing -in a global partnership. They recognize that ending poverty and other deprivations must go hand-in-hand with strategies that improve health and education, reduce inequality, and spur economic growth -all while tackling climate change and working to preserve our oceans and forests. [START_REF]Transforming our world: the 2030 Agenda for Sustainable Development[END_REF] Having worked for four years with these guidelines, considering the local charitable aims of the SDGs, it has become evident that in the 17 SDGs three of these are prerequisites to meet real-world challenges of future 'Information and Knowledge Societies'. These three are concerned with: Education (SDG 4); Security (mainly addressed in SDGs 11,[START_REF] Chitiyo | The conceptualization of instructional technology by teacher educators in Zimbabwe[END_REF]; and Ethics, Governance, and Code of Conduct (mainly addressed in SDGs 11,[START_REF] Chitiyo | The conceptualization of instructional technology by teacher educators in Zimbabwe[END_REF]. Effectively, without those three together, it is considered that there is limited chance to realise socially just and environmentally friendly 'Information and Knowledge Societies'. Thus, education is one of the central fields and needs of activities of the United Nations and the WSIS Forum, and the three SDGs are inherently related to the topic of the Zanzibar Declaration that TC3 will develop to support its members and wider communities worldwide.

11 The impact we have had -and where we go from here

The work of TC3 over the years has had impact on research, policy and practice as well as more directly on IFIP and TC3 members. Impact on research is clear -the number and range of conferences, published books and academic papers through its journal EAIT are all a testament to the deep and broad contributions TC3 has made to the field. Citations and downloads, references and identification of future work, have all been strong indicators of the impacts on research in this field. TC3 has also been instrumental in running doctoral consortia that have been associated with conferences, supporting young researchers in developing their practice and contacts.

Impact on policy is also clear. Members of TC3 and its WGs have often been key stakeholders at policy level, either directly working in policy roles, or advising key stakeholders in ministries and governments. In this respect, members of TC3 have contributed to government and ministry policy discussions and decisions in countries including Botswana, Denmark, France, Italy, Israel, Lithuania, Norway, Poland, Switzerland, and the UK. Policy support through TC3 work at institutional levels should also not be ignored here. Members of TC3 have often been in key positions within their own institutions, whether that be at school, college or university level. In all of these policy cases, those individuals have been supported through insights they have gained from TC3 conferences and meetings. In some cases, international collaboration has additionally resulted at policy level.

Impact on practitioners is also apparent. There have been a range of educational practitioners that have been members of TC3 and its WGs. In many cases, conferences have been supplemented with workshops, specifically designed to support and inform teachers, school leaders and school administrators. Feedback from these workshops has been positive, and it is clear that TC3 and WG members have been active in disseminating their expertise and experience at much wider international levels through routes such as these.

TC3 has continued a tradition of offering opportunity for discussion and sharing of expertise and experience -across the domains of research, policy and practice. In its current and future work, TC3 will continue to focus on three important areas of concern:

• Monitoring and assessing the potential of emerging new technologies, as their development will certainly not cease in the immediate future, and their application to education will need to be continually and carefully considered. • International sharing and contextual discussion will support a wider application of new technologies to education, through an ongoing appropriate relationship between research, practice and policy. • The application of new technologies to support social and individual diversity and needs will continue to be considered in the context of individual and community needs.

TC3 has a continuing major role to play in the future. It can be argued that, in view of contemporary challenges and contexts, there has never been a more important time for sharing, for exploring ways and means to enable and empower further the important working arenas of different stakeholders. Through implementing fundamental research, policy and practice, we may allow the fields of education and computing to come together to support our future (in the arena of what is now being termed 'digital education').
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 1 Fig. 1. Orientation matrix of key themes relating to sustainable and future education with computing.