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Abstract: IFIP working group WG3.4 – Professional, Higher and Vocational 

Education in ICT was established in 1971. This paper describes the group’s 

contribution to achieving Digitally Transformed Education in Higher, 

Vocational, and Lifelong Learning over the last 40 years. WG3.4 is focused on 

education leading towards careers or professional development in some form of 

computing. Although IFIP runs several different types of conference that are 

relevant to the goals of WG3.4, this paper deals primarily with papers presented 

at WG3.4 working conferences. We list the important topics covered at each 

conference and provide a grouping of papers on specific topics. We then 

investigate how these topics have changed over the years. To do this, we make 

use of Historical Research methodology to identify important article topics and 

trends. We conclude that although early WG3.4 Working Conferences involved 

courses for learning a tool or methodology by organizational users, today ICT 

education is a necessary part of business strategy and organizational development. 

Keywords: IFIP, Working Groups, WG3.4, Working Conferences, Papers, 

Professional, Higher, Vocational, Education, ICT. 

1. Introduction 
The International Federation for Information Processing (IFIP) “  a non-governmental, 

non-profit umbrella organization for national societies working in the field of 

information processing. It was established in 1960 under the auspices of UNESCO as 

a result of the first World Computer Congress held in Paris in 1959” [1]. IFIP is made 

up of thirteen Technical Committees of which TC3 – Education is one. TC3 is now 

composed of four Working Groups. This paper relates to WG3.4 – Professional, Higher 

and Vocational Education in ICT. WG3.4 was established in 1971 and so has now been 

in operation for more than 50 years. The IFIP TC3 website notes that: “Working Group 

3.4 is focused on higher, professional, and vocational education in ICT – education 

leading towards careers or professional development in some form of computing. Our 
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goal is to promote the acquisition and updating of appropriate ICT knowledge and 

expertise by all whose working environment requires contact with computer-based 

systems. We aim 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 ICT-related areas.” 

[2] 

This paper was written by three former WG3.4 Chairs: Mikko Ruohonen, J. Barrie 

Thompson, and Arthur Tatnall, with assistance from two other former Chairs: Ben Zion 

Barta and Peter Juliff. It displays our research into how WG3.4 conference paper topics 

and trends have evolved over the years. 

In our research we used Historical Research methodology [3-5] to locate and 

illustrate the topics and trends covered by WG3.4 conferences and publications. To do 

this, we made use of materials from printed books, books downloaded from the internet, 

IFIP information, and personal experiences of some of those involved. 

2. IFIP Conferences 

IFIP runs several different types of conference that are relevant to the goals of WG3.4. 

Every four years (or so), IFIP runs its World Computer Congress (WCC), involving  all  

its  Technical  Committees,  including  TC3.  Normally  at   WCCs   each Technical 

Committee has its own stream. WG3.4 does not normally  have a track of  its own at 

WCCs, an exception being the WCC held in Montreal in 2002 which had a track on: 

Life-Long Learning – Professional Development. The IFIP  World Conference on 

Computers in Education (WCCE) is held by TC3 [8] also every four years (or so). Each 

WCCE normally has a general theme  that  can encompass the goals of many of the TC3 

Working Groups. Sometimes Working Groups have their own specific track within a 

WCCE. Sometimes, but not always, there is a stream on Professional, Higher and 

Vocational Education in ICT. At the 1990 WCCE held in Sydney, there were 26 papers  

in  a  stream  that  addressed:  Vocational  Education and Training. Not having a  

dedicated  stream  at  this  conference  does  not,  however, mean that  the  goals  of  

WG3.4  have  not  been  addressed  at  other WCCEs  or  even WCCs. Also, in 2003, 

members of WG3.4 had significant input into a joint event held under the auspices of 

IFIP and the  World  Federation  of Engineering Organisations entitled Engineering the 

Knowledge Society which was  held in Geneva of that year.  In  addition  to  WCC  and  

WCCE  conferences,  TC3  has  recently  begun  running  some  of  its  own  Open  

Conference  on   Computers   in Education (OCCE). Some include a WG3.4 stream, 

some do not. 

This paper considers WG3.4 Working Conferences and we investigate how the 

conference papers have changed and evolved over time. The earliest conference for 

which we have any data is 1984. 
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3. IFIP WG3.4 Working Conferences 
This working group has run many conferences over the years, some alone and some in 

association with other working groups. As ‘working conferences’, on the last day of a 

conference ‘Discussion Groups’ were often held to look further at important topics. 

• 1984 Jerusalem, Israel (WG3.4). The impact of informatics on vocational 

and continuing education 

• 1989 Helsinki, Finland (WG3.4). Methodologies of Training Data 

Processing Professionals and Advanced End-Users 

• 1991 Alesund, Norway (WG3.4). Training - from Computer Aided Design to 

Computer Integrated Enterprise 

• 1992 Singapore (WG3.4. Professional development of information 
technology professions 

• 1993 Hong Kong (WG3.4). Software engineering education 

• 1993 Soest, Germany (WG3.4). Computer mediated education of information 

technology professionals and advanced end-users 

• 1994 Hong Kong (WG3.4). Software Quality and Productivity – Theory, 

Practice, Education and Training 

• 1994 Jerusalem, Israel (WG3.4). Information Technology in Educational 

Management. (Although this was a WG3.4 conference, it specialized in IT in 

educational management and became the birthplace of WG3.7 – Information 

Technology in Educational Management) 

• 1996 Melbourne, Australia (WG3.4). The Place of Information Technology 

in Management and Business Education 

• 1996 Hong Kong (WG3.4, WG3.7). Information Technology in Educational 

Management for the Schools of the Future (ITEM) 

• 1997 Harare, Zimbabwe (WG3.1, WG3.4, WG3.5). Capacity Building for IT 

in Education in Developing Countries 

• 1998 Saitama, Japan (WG3.4). Educating Professionals for Network Centric 

Organizations 

• 2003 Pori, Finland (WG3.4, WG3.3). E-Training Practices for Professional 

Organizations (eTRAIN) 

• 2003 Geelong, Australia (WG3.6, WG3.4). Quality Education @ a Distance 

• 2004 Melbourne, Australia (WG3.4, WG3.2). Information and 

Communication Technologies and Real-Life Learning – New Education for the 

Knowledge Society 

• 2007 Prague, Czech Republic (WG3.4, WG3.6, SIG3.8). Education, Training 

and Lifelong Learning 

• 2009 Arnhem, The Netherlands (WG3.2, WG3.4). IPROF-09 ICT 

Professionalism: a Global Challenge 

• 2012 Tallinn, Estonia (WG3.4). Open and Social Technologies for Networked 

Learning 

• 2014 Potsdam, Germany (WG3.4) (part of the TC3 conference). Key 

Competencies for Educating ICT Professionals 

• 2019 Zanzibar, Tanzania (WG3.4). Sustainable ICT, Education and Learning 
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Each of these conferences produced a book published by the IFIP publisher of the time. 

(Currently this is Springer [6].) 

4. Authors and Countries 
A total of 406 papers were published from these conferences, the most prolific authors 

being: Mikko Ruohonen (Finland): 17 papers, Arthur Tatnall (Australia): 15 papers, J. 

Barrie Thompson (United Kingdom): 11 papers, Timo Lainema (Finland): 9 papes, Bill 

Davey (Australia): 7 papers and Ben Zion Barta (Israel): 5 papers. 

Papers came from authors in 178 research institutions in the following 51 countries: 

United Kingdom (61), Australia (60), Finland (53), Germany (22), Japan (20), United 

States (18), Hong Kong (14), Netherlands (14), Brazil (10), Estonia (10), Italy (10), 

Israel (9), Switzerland (9), France (8), India (8), Austria (7), Tanzania (6), Canada (5), 

New  Zealand  (5),  Spain  (5), Belgium  (4),  Denmark  (4), China  (3),  Portugal  (3), 

Singapore (3), Zimbabwe (3), Malaysia (2), Namibia (2), Norway (2), South Africa (2), 

Sweden (2), Taiwan (2), Ukraine (2), Botswana (1), Bulgaria (1), Chile (1), Czech 

Republic (1), Egypt (1), Greece (1), Iraq (1), Kenya (1), Lithuania (1), Nepal (1), 

Nigeria (1), Paraguay (1), Philippines (1), Poland (1), Russia (1), South Korea (1) and 

Thailand (1). 

5. Presentation Topics at WG3.4 Working Conferences 
the topics from papers presented at WG3.4 Working 

Conferences over this period. We have listed only a small sample of papers from each 

conference. There are many other papers we have not listed, and many papers cover 

more than one topic. Papers have been grouped in the following categories: 

• Professional and Vocational Education 

• University and Higher Education 

• Software Engineering Education 

• Schools 

• Management Education 

• Real-Life Learning 

• Human Issues 

• Software and Tools 

• Multimedia/Hypermedia/Video 

• CAD/CAM 

• Lifelong Learning 

• Project Management 

• Capacity Building for IT 
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Table 1: Papers presented at WG3.4 Working Conferences 
 

Conference Topic Papers 
Jerusalem, 

1984 

Professional and 

Vocational Education 

The Role of Computer Science in 

Vocational Education in Finland 

  Word Processing Career Training 

The impact of 

informatics on 

vocational and 

continuing 

education 

 Towards Fifth Generation Training 

Systems 

Schools, and teacher 

training 

Courseware Development – an Essential 

Ingredient of Technological Teacher 
Education Curricula 

  Vocational Teachers’ Training and 

Information Technology in The 
Netherlands 

 CAD/CAM Integrating Computer Aided Design and 

Manufacturing Concepts 

Helsinki 1989 

 
Methodologies 

of Training Data 

Processing 

Professionals 

and Advanced 

End-Users 

Professional and 

Vocational Education – 

End Users 

Structured Support for Advanced End-User 

Programming, Training Strategies for 
Advanced End-Users 

 A Comprehensive Integrated Computing 

Curriculum for End-Users 

University and Higher 

Education 

Teaching Operating Systems and 

Computer Uses in the University 

Classroom 

 Human Issues Human Side of Design Processes: 

Challenge of Learning and Coaching 

Systems Analysis, Educating for 
Empowerment and Enjoying it All 

 Multimedia/Hypermedia/ 

Video 

Trends in Media-Based Learning: 

Personal Computer Hypermedia 

 CAD/CAM Development in Art and Craft Weaving. 

Experiences from Integration in Teaching 

 Project Management Sofko: A Special Project Manager 

Education Program 

Norway, 1991 Professional and 

Vocational Education 

Implementing Computers in Vocational 

Training 

Training - from 

Computer Aided 

Design to 

Computer 

Integrated 

Enterprise 

 Training Possibilities of FPA in Vocational 

Education 

University and Higher 

Education 

A Successful Strategy for Advanced 

Technology Transfer from a Polytechnic 

Institute in Manufacturing Industry 

 Undergraduate & Graduate 

Manufacturing Education – a 
University/Industry Cooperative Initiative. 

 Software and Tools New Information Technology and Software 

Tools – an Educational Challenge 

 CAD/CAM Rapid Progress in CAD Technologies and 
its Impact on CAD Instruction 
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  CAD-CAM in Handweaving 

Singapore, 

1992 

 
Professional 

development of 

information 

technology 

professions 

Professional and 

Vocational Education 

Hybrid Managers for the Corporation of 

the 1990s – Educational Implications, 

 Training of I.T Professionals in Developed 

and Developing Countries: Technical 
Skills 

University and Higher 

Education 

Issues in Information Technology Strategic 

Planning for Universities 

 Teaching of “Things yet Untold” about 

Information Systems 

Human Issues Essential Skills for Prof Development 

Hong Kong, 

1993 

 
Software 

engineering 

education 

University and Higher 

Education 

The Discipline of Software Engineering in 

Information Systems Research 

 New Metrics for Automated Programming 

Assessment 

Software Engineering 

Education 

Role of Software Engineering in a 

Computer Technology Program 

 Software Engineering Teaching Within 

Business Computing Courses 

Human Issues Project Work in Software Engineering 

Software and Tools CASE Tools in the Basic Training of IT 

Professionals in Israeli High Schools 

Germany, 

1993 

 
Computer 

mediated 

education of 

information 

technology 

professionals 

and advanced 

end-users 

Professional and 

Vocational Education 

The automated learning centre: a new 

educational service in India for 
professionals 

 Just in time open learning for 
professionals 

University and Higher 

Education 

The need for unification within computer 

mediated education 

 A courseware engineering system 

Schools, and teacher 

training 

Implementation of computerized learning 

methods in secondary electronics 
education. 

Human Issues Information systems for strategic thinking 

support 

 How to incorporate expert knowledge into 

an authoring system 

Software and Tools System dynamics as a platform for 

educational software production 

Multimedia/Hypermedia/ 

Video 

The development of an interactive 

videodisc to facilitate students' acquisition 

of interviewing skills 

 Can multi-media be used for technical 
documentation in the future? 

Hong Kong, 

1994 

Software and Tools Software Quality and Productivity 

Improvement 

 MOOSE: A method designed for ease of 

maintenance 
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Education and 

Training 

  

Jerusalem, 

1994 

 
Education and 

Training 

Schools Information Technology in Educational 

Management 

 The Problems of Updating Teachers in 

Informatics in West Germany. 

Australia, 

1996 

 
The Place of 

Information 

Technology in 

Management 

and Business 

Education 

Professional and 

Vocational Education 

Information Technology for Managers: 

Australian Generic MBA Programs 

 Training educational managers to use 

information systems 

University and Higher 

Education 

Broadening Software Engineering to 

include Organisational and Behavioural 

factors 

 MIS in the MBA is broken! Do we want to 

fix it or ditch it? 

 Building Executive Information Systems – 
Visual Basic for Management Students? 

 IT Education for Hospitality Managers. 

Management Education Management’s Knowledge of Information 

Technology, Linking management and 
information systems through case analysis 
of International Business Operations 

 The nexus between Management and 

Information Technology — attitudes and 

influence of the professional bodies 

Human Issues Contracts in IT Education of Managers 

and Business users and the information 

system development process: a need-to- 
know basis 

Hong Kong, 

1996 

WG3.4, 3.7 

Schools Although this was officially a WG3.4 

conference, it was the formation of WG3.7 

(ITEM) so we will not list papers here. 

Zimbabwe, 

1997 

WG3,1, 3.4, 

3,5 

 
Capacity 

Building for IT 

in Education in 

Developing 
Countries 

Schools Principals, Information Technology, and 

leadership: coping with professional 

development despite isolation. 

 The need for a new perspective – creating 

learning networks for African teachers: 

change, professional development, and 

ICTs. 

Human Issues Bridging the skills gap in Zimbabwe 

Capacity Building for IT The role of educational and professional 

bodies in guidance for capacity planning 

Japan, 1998 University and Higher 

Education 

Educating Professionals for Network 

Centric Organisations 

 Management System for Engineer Training 
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Educating 

Professionals 

for Network 

Centric 

Organisations 

Management Education The Management of Work Force in 
Networked Organizational Environment 

Multimedia/Hypermedia/ 

Video 

Educational Multimedia in a Network 

Centric Society: Requirements 

 Empirical Study on Effectiveness of HDTV 

in Distance Education. 

Finland, 2003 

WG3.3, 3.4 

 
E-Training 

Practices for 

Professional 

Organizations 

(eTRAIN) 

Professional and 
Vocational Education 

E-training or E-learning? 

University and Higher 

Education 

Breaking New Ground in Professional IT- 

Training, Taking the E-Train in University 

Education 

 Enabling Postgraduate Learning in the 
Workplace 

Human Issues Social Learning within Electronic 

Environments 

Software and Tools Printed Media, Hypertext and Chatterbots 
in Learning, and Logistics for Learning 

Objects 

Multimedia/Hypermedia/ 

Video 

Experimenting with Digital Television 

Learning Environments, Identifying 

Hypermedia Browsing Strategies 

Australia, 

2003 WG3.6, 

3.4 

 
Quality 

Education @ a 

Distance 

Multimedia/Hypermedia/ 

Video 

Quality Education @ a Distance 

Management Education Work Management – A Framework for 

Web-based Knowledge Products and 
Instant-Qualification 

Real-Life Learning Real-Life Learning: Why, What and How? 

 In Real-Life Learning, what is meant by 

‘Real’? 

 Knowledge Acquisition in Small 

Businesses – Capacity Building for the Use 

of IS 

 Learning from the ICT Industry Real-Life 

Context 

Human Issues Encapsulating Real-Life Experience, 

Customization of Industrial Training – 

Benefits and Problems 

 The Industry and Education Nexus – How 

one School Tackled Certification and 

Communities of Practice in Higher 

Education 

Software and Tools Intelligent Learning Objects – An Agent- 
Based Approach of Learning Objects 

Melbourne, 

Australia, 

2004 (WG3.4, 

3.2) 

Professional and 

Vocational Education 

Virtual Corporate Training Systems – 

Defining Criteria and Indicators for 
Evaluation 

University and Higher 

Education 

Providing Masters Level Computing 

Students with Real-life Learning 
Experiences via Capstone Projects 
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Information and 

Communication 

Technologies 

and Real-Life 

Learning - New 

Education for 

the Knowledge 

Society 

Management Education Knowledge Work Management – A 

Framework for Web-based Knowledge 

Products and Instant-Qualification 

Real-Life Learning Real-Life Learning: Why, What and How? 

 In Real-Life Learning, what is meant by 

‘Real’? – The Concept of Reality and its 

Significance to IS Curriculum, 

 Learning from the ICT Industry Real-Life 

Context, Simulating Real-Life Problems – 

Use of Problem-Based Learning in 
Information Systems 

 Knowledge Acquisition in Small 

Businesses – Capacity Building for the Use 

of IS. 

Human Issues Encapsulating Real-Life Experience, 

Customization of Industrial Training – 

Benefits and Problems 

 The Industry and Education Nexus – How 

one School Tackled Certification and 
Communities of Practice in Higher 

Education 

Software and Tools Intelligent Learning Objects – An Agent- 
Based Approach of Learning Objects 

Prague, 

Czech 

Republic, 

2007, WG3.4, 

3.6 

 
Education, 

Training and 

Lifelong 

Learning 

University and Higher 

Education 

Teaching Future Australian Information 

Systems Professionals and University- 

Industry Collaborative Software 

Development Laboratory in an 
Undergraduate Course 

Professional and 

Vocational Education 

ICT Professionalism, Global, Regional and 

Local Convergence 

Schools Do Secondary School ICT Teachers in 

England Get the CPD They Want and 
Think They Need? 

 Lifelong Learning Research Based on a 

Countrywide In-Service Teacher training 
Project in Slovakia 

 Teachers as IT Professionals: A Clash of 

Cultures? 

Real-Life Learning Innovation, Lifelong Learning and the ICT 
Professional 

Arnhem, 

Netherlands, 

2009, (WG3.2, 

3.4) 

 
IPROF-09 ICT 

Professionalism: 

Professional and 

Vocational Education 

The spin-off and impact of successful ICT 

professional initiatives on recruitment, 

education, the labour market 

 The need of ICT professionalism 
initiatives, its aims, goals and expectations 

 The impact of certification on ICT 

professionalism, certification versus 

formal education 



10 
 

 

 

 

 

 
 

a Global 

Challenge 
Real-Life Learning The impact of Lifelong Learning on 

demand and supply in the ICT labour 

market 

Tallinn, 

Estonia, 2012 

 
Open and Social 

Technologies for 

Networked 

Learning 

University and Higher 

Education 

Challenging Learning Myths through 

Intervention Studies in Formal Higher 

Education 

Schools Social Learning Analytics to Study 

Teachers’ Large-Scale Professional 

Networks 

 Educational Transformation with Open 

and Social Technologies in the Non-formal 
School Curriculum 

Management Education Evaluating the Practices in the E-Learning 

Platform from the Perspective of 
Knowledge Management 

Human Issues Learner Experiences and Perceptions of 

Using Social Media Tools in Formal 
Workplace Learning 

 Social Technologies in Education - An 

Actor-Network Analysis 

Software and Tools Mobile Phones and Voice-Based 

Educational Services in Rural India: 
Project RuralVoice 

 E-Learning Using Open Source Software 
in African Universities 

Multimedia/Hypermedia/ 

Video 

University Students as Composers of a 

Digital Video. 

Potsdam, 

Germany, 

2014, (WG3.4, 

and OCCE) 

 
Competencies 

for Educating 

ICT 
Professionals 

University and Higher 

Education 

Project Management for IT Professionals: 

Education and Training Issues 

 Questioning Two Myths in Computer 

Science Education 

Project Management Project Management for IT Professionals: 

Education and Training Issues 

Zanzibar, 

Tanzania, 

2019 (WG3.4 

and OCCE) 

 
Sustainable ICT, 

Education and 

Learning 

Universities and Higher 

Education 

The Role of Computer Science Education 

for Understanding, and Shaping the 
Digital Society 

Schools Integrating ICT in Pre-service Teacher 

Education in Zanzibar: Status, Challenges 

and Opportunities 

 The Introduction of ICTs in Chilean 

Schools – An Analysis of the Various 

Initiatives Since Enlaces and the Issues 
Faced by the Mapuche 

 Teachers’ Perception on Using Kio-Kit to 

Enhance Teaching and Learning STEM 
Subjects in Zanzibar 

https://hal.inria.fr/IFIP-AICT-395/hal-01349411
https://hal.inria.fr/IFIP-AICT-395/hal-01349411
https://hal.inria.fr/IFIP-AICT-395/hal-01349411
https://hal.inria.fr/IFIP-AICT-395/hal-01349398
https://hal.inria.fr/IFIP-AICT-395/hal-01349398
https://hal.inria.fr/IFIP-AICT-395/hal-01349398
https://hal.inria.fr/IFIP-AICT-395/hal-01349412
https://hal.inria.fr/IFIP-AICT-395/hal-01349412
https://hal.inria.fr/IFIP-AICT-395/hal-01349412
https://hal.inria.fr/IFIP-AICT-395/hal-01349405
https://hal.inria.fr/IFIP-AICT-395/hal-01349405
https://hal.inria.fr/IFIP-AICT-395/hal-01349405
https://hal.inria.fr/IFIP-AICT-395/hal-01349413
https://hal.inria.fr/IFIP-AICT-395/hal-01349413
https://hal.inria.fr/IFIP-AICT-395/hal-01349422
https://hal.inria.fr/IFIP-AICT-395/hal-01349422
https://hal.inria.fr/IFIP-AICT-395/hal-01349410
https://hal.inria.fr/IFIP-AICT-395/hal-01349410
https://hal.inria.fr/IFIP-AICT-444/hal-01342672
https://hal.inria.fr/IFIP-AICT-444/hal-01342672
https://hal.inria.fr/IFIP-AICT-444/hal-01342674
https://hal.inria.fr/IFIP-AICT-444/hal-01342674
https://hal.inria.fr/IFIP-AICT-444/hal-01342672
https://hal.inria.fr/IFIP-AICT-444/hal-01342672
https://hal.inria.fr/IFIP-AICT-564/hal-02515750
https://hal.inria.fr/IFIP-AICT-564/hal-02515750
https://hal.inria.fr/IFIP-AICT-564/hal-02515750
https://hal.inria.fr/IFIP-AICT-564/hal-02515729
https://hal.inria.fr/IFIP-AICT-564/hal-02515729
https://hal.inria.fr/IFIP-AICT-564/hal-02515729
https://hal.inria.fr/IFIP-AICT-564/hal-02515738
https://hal.inria.fr/IFIP-AICT-564/hal-02515738
https://hal.inria.fr/IFIP-AICT-564/hal-02515738
https://hal.inria.fr/IFIP-AICT-564/hal-02515738
https://hal.inria.fr/IFIP-AICT-564/hal-02515743
https://hal.inria.fr/IFIP-AICT-564/hal-02515743
https://hal.inria.fr/IFIP-AICT-564/hal-02515743
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6. Changes over the Years 
Some conferences focused on a particular topic, including Software engineering 

education (1993: Hong Kong), CAD/CAM (1984: Jerusalem and 1991: Alesund, 

Norway). Papers on Multimedia/Hypermedia/Video were mainly found in the early 

conferences – Helsinki (1989) and Soest, Germany (1993), with a few other papers in 

later conferences. 

As you would expect, all forms and levels of education Professional and Vocational 

education, University and Higher Education, Software Engineering Education, Schools 

and Business Management Education featured in most conferences. In particular, the 

Singapore (1992) conference was titled: Professional Development of Information 

Technology Professionals and Jerusalem (1994) was focused on: Information 

Technology in Educational Management. 

Papers on topics relating to Human Issues were evident in most of the conferences, 

as were papers relating to Software and Tools. 

WG3.4 activities have progressed from a tool perspective towards understandings 

of ICT in a larger context with  a  greater  societal  impact.  We  have  moved  from  

tools to ecosystems and platforms. It was common in the 1980s to train staff for specific 

needs, such as learning operational commands of MS-DOS or using  spreadsheet 

software (VisiCalc or Multiplan) for budgeting. Now in the age of cloud- based systems, 

there is a vast amount of maintained IT services and there are  specified roles and rights 

for users. Systems development is organisation-wide or even inter-organisational. The 

term end-user-computing is not really valid anymore. 
 

Learning systems based on formal teaching but with help from electronic resources (E- 

learning) has become strategic now, not just as IT found in schools, and E-learning in 

organisations needs to be designed into work and business processes. It is not anymore 

just “using a computer and software” for aiding learning/education (CAL/CAE) but 

needs to be designed into the work and business processes. This trend from 1984 to 

today can be seen in the WG3.4 Working Conference papers. 

The last WG3.4 conference was in 2019 just before the period of global lockdown 

that was brought about by the COVID-19 pandemicthat future conferences will give 

more consideration to distance education, remote and online learning, and blended 

learning. 

7. Conclusion 
The importance of IFIP WG3.4 has greatly increased since its formation. After 40-50 

years of evolution, the role of professional and management/business-oriented 

education has grown and changed considerably. Many of the papers in the early days 

of WG3.4 Working Conferences involved the development of courses for learning a 

tool or methodology by organisational users, but today ICT education is a necessary 

part of business strategy and organisational development. 
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Many organisations are currently adopting and implementing educational content 

and processes in their daily activities. Not just universities or other educational 

institutions are involved in this, but stakeholders from companies including media, 

training, publishing, professional associations/unions, and IT vendors. Businesses are 

naturally aligning education and learning to overall change in objectives and developing 

a renewal strategy of the system in all levels of education, but also in the ‘real-life’ 

context.  

In this paper we have reported on an analysis of all the WG3.4 Working 

Conferences from 1984 to the present. We have grouped conferences papers relating to 

ICT in: ‘Professional and Vocational Education’, ‘University and Higher Education’, 

‘Software Engineering Education’, ‘Schools’, ‘Management Education’, ‘Real-Life 

Learning’, ‘Human Issues’, ‘Software and Tools’, ‘Multimedia/Hypermedia/Video’, 

‘CAD/CAM’, ‘Lifelong Learning’, ‘Project Management’ and ‘Capacity Building for 

IT'. However, this by no means covers all the different topics covered in these 

conferences. We believe that our analysis has clearly shown the range of topics covered 

by WG3.4 and the developments that the group has supported with regards to higher, 

vocational, and lifelong learning. 
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