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Abstract. This paper uses the example of the noteworthy political agenda-directing document authored by Lenin in 1903, to suggest a way forward for cartographic education and syllabus development in the next decades.  It equates, in a completely indirect manner, the historical periods identified in the work “What is to be done?” (periods primarily classified by the various developments in political thought and action in late 19th century Russia) with successive paradigms in cartographic education throughout the late 20th century.  This is done solely for the purpose of applying Lenin’s answer to his own self-styled question, to the question as asked of cartographic educators.  The conclusion is that the current ‘period’ of cartographic education should be replaced by a new paradigm/period which presents specifically cartographic topics of concern and mapping-oriented issues.
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Introduction
There has been, for several decades, a worrying decline in overall provision of cartographic education in many countries around the world, a decline which is monitored by the ICA Commission on Education and Training.  This broad conclusion, however, masks a variable picture, with expansion of course numbers in several countries, and a clear streamlining of educational provision (notably by ‘merging’ cartographic education with GIS material) which has changed the emphasis of education in cartography.
A number of questions relevant to this current situation can be posed: is it possible to learn from the experiences of those countries (for example Brazil, Spain, Turkey) where cartography is an expanding university subject? does the content of the educational curricula vary significantly around the world? are there modifications to traditional content and teaching methods which can be considered to improve practices in cartographic education? to what extent do cartographers have to co-operate with other geospatial scientists and technologists in developing relevant educational courses?
Approach
The title for this paper is taken from a seminal work by Lenin, published in 1903, at a time when his political philosophy was developing rapidly.  The link to this old, rather confusing and perplexing pamphlet, is, in the context of this paper, purely for structural reasons.  Any fundamental political interpretation is avoided, although it is of interest to note that many commentators regard this work as a maturing of Lenin’s writing and a necessary pre-requisite to the development of an organised Communist Party in Russia at the beginning of the century.  This work thus had a significant impact on world history, and certainly provided a blueprint for the development of an effective societal organisation in the immediate post-revolution USSR.  Lenin’s answer to his own question “What is to be done”, resonated throughout early 20th century Europe: whilst our topic and paper does not aspire to such gravitas, it is clear that cartographic education at the beginning of the 21st century is lacking direction and conviction, and does need some direction.
The issue which is discussed here is how we can organise cartographic education such that it is fit for purpose, shows leadership, and inspires and motivates through confidence and relevance.  In order to examine the development of cartographic education and suggest a way forward, an historical approach is chosen here, in the same way as Lenin characterised his overview of political doctrine.  
He presented three periods of development, historically sequential, which led to his critique of the contemporaneous political scene in Russia.  In the first period he noted the intellectual development of the concept of social democracy; the second period involved the creation of a political party, with support from the working classes to whom the intelligentsia had reached out; the third period was characterised by a lack of leadership and appeasement of reactionary forces by the party, despite radical movement from the grass-roots.  He was, it is clear, not happy about what was happening in his ‘Third Period’, the time in which he was writing his book.
Periods of cartographic education
To equate such delineation of periods with the history of cartographic education one must stretch the metaphor considerably and present a simplistic interpretation of the past ~70 years.  The ‘first period’ identified is one of traditional emphasis on the map production flowline (Fairbairn, 2013): education and training in cartography involved practical exposure to techniques of handling geographic and measured survey data by compilation, design, drafting, and reproduction of map artefacts.  Even in organisations for which primary map production was not the main aim, education in cartography concentrated on how to create a map document.  
The primacy of map production was challenged in a ‘second period’ of cartographic education by considerations of aspects related to the human being in the flowline – including a focus on design, on communication theory, and on usability.  This was all influenced by the deconstruction agenda, which revealed more fully the impact of non-technical issues, including politics, culture, and psychology, on cartography.  Educational syllabi eagerly incorporated these issues, as map production became technically too advanced for educational establishments to imitate and teach by example, and the discussion of more conceptual matters related to the mapping process became more interesting.  Research into user responses, in particular, benefitted from having compliant groups of students (in relatively large numbers) on which to test perception of graduated circles, and other such design and usability tests, and inexpensive intellectual discussion about mapping as a human instinct could replace costly investment in well-equipped drawing offices and map repro darkrooms.  
A ‘third period’ in cartographic education could be characterised as starting with a re-consideration of technical aspects, now in digital mapping, but was very quickly overwhelmed by wider instruction on GIScience as a mature and bona fide university discipline.  Flavoured with aspects of quantitative geography and returning to easier, cheaper, map production exercises, cartographic education suffered somewhat, becoming lost (perhaps) or diluted (certainly), in most syllabi which purport to teach cartography.  This is the situation (the third period) in which we find ourselves currently.
The work of the ICA Education and Training Commission, which monitors cartographic education worldwide and engages in discussion on how we can develop it to be fit for purpose in the future, has resulted in a desire to regain learning objectives which are more overtly ‘cartographic’.
Syllabus design needs integration
A previous reflection on cartographic education by the commission (Fairbairn, 2013) showed that the range of tasks potentially undertaken by those who would characterise themselves as ‘cartographers’ is immensely varied and large.  It is this variety of tasks, coupled with availability of extraordinary amounts and types of spatial data, and the development of a host of tools and procedures, along with the freedom to select and apply them, which now typifies cartography; and it is this breadth and flexibility which must be reflected in the contemporary education of cartographers.
The broad picture of contemporary education at all levels, as the collective achievement of defined learning objectives by the student and teacher working together, means that collaborative working is becoming the norm.  Problem-solving approaches, student-centred learning, the development of e-portfolios, the building of knowledge through team discussion, the use of teachers as ‘mentors’ rather than ‘supervisors’, and the presentation of an interactive experience to the student, are all ways of investigating, analysing, synthesising and understanding the tasks of cartography, and the nature of cartography itself. 
There are clearly implications for curriculum design and teaching practice resulting from such judgements (see, for example, Schultz 2012).  Cartography is broad-based, its tasks are varied, and the nature of education is changing.  A further issue to note is the recognition that a host of other related disciplines, including geodesy, image handling, computing science, GIS, geography, mathematics, design, social science and commerce, must be brought into the syllabus for education.  Attempts at developing an effective cartographic syllabus will inevitably fail without acknowledging such links.  
So, there is a recognisable contradiction in noting that we may want to move on from a current educational paradigm, which is GIScience dominated, to a more overtly cartographic content; but that we must also consider the collaborative nature of cartographic activity, involving as it does a host of other disciplines.  
Bodies of Knowledge
The major method by which the breadth and depth of knowledge for inclusion in educational syllabi is addressed, is through a ‘Body of Knowledge’ or a similar compilation of relevant material.  The original Body of Knowledge (BoK1) for Geographic Information Science and Technology (DiBiase et al., 2006) had a specific Knowledge Area entitled ‘Cartography and Visualisation’, one of 10 such fundamental divisions (others included Data Modelling, Analytical Methods, Geocomputation etc.).  The sub Units of Cartography and Visualisation included ‘History & trends’, ‘Data considerations’, ‘Graphic representation techniques’, ‘Map production’, and ‘Map use & evaluation’, each one further divided into a number of Topics, for which specific Learning Objectives were presented.  It appeared to be relatively straightforward to use this hierarchy to create a structured learning programme, which could also incorporate themes and topics from the other Knowledge Areas, most of which had some components of cartographic interest.
This Body of Knowledge approach demonstrated the interdisciplinarity of cartography, in a pedagogically sound manner (allowing for educational programmes to be developed), whilst highlighting the importance of research and advanced topics, and setting the discipline in the public arena (cartography is a human-oriented activity, not just a technological checklist).
A different method of synthesising the relevant subject matter of a discipline is to present ‘competency models’: primarily directed towards employer needs, these summarise the generic and specific knowledge and experience required to undertake particular roles in the workplace.  They are clearly linked to education, and also to training, and can be useful in defining the scope of a discipline.  The 2010 Geospatial Technology Competency Model released by the US Department of Labor (accessible through http://www.careeronestop.org/competencymodel/), which is the prime example of a competency model directed to geospatial disciplines, is much less prescriptive than the Body of Knowledge in terms of subject matter, but has considerable detail related to general workplace skills.
Recent attempts (Plewe et al., 2013) have been made to re-cast BoK1 (into BoK2.0) by changing the structure of its component parts.  The change has been from the original ‘concept hierarchy’ (in which the GIST curriculum was successively ordered by Knowledge Area, sub Unit, specific Topic, and then associated Learning Objectives) to a ‘concept network’, in which relationships among the components of the curriculum are highlighted.  The merits of such an approach are to take advantage of contemporary visualisation and computational techniques to access content, to examine consistency, to identify overlaps and gaps, and to allow for editing and bottom-up participatory contributions to the Body of Knowledge.  A major result of such a re-casting of the Body of Knowledge is that it further highlights the inter-disciplinary nature of geospatial activities, although with this revision concentrating primarily on the mechanics of creating the network model, it is not yet explicitly populated.
Because of the currently rather intangible nature of BoK2.0, it is with the original BoK1 model in mind that any attempt to develop the cartographic discipline further in the educational sphere should perhaps be directed.  Further enhancement and addition of uniquely cartographic aspects are of interest to the ICA, its Executive Committee, its Research Agenda, and its mission (Fairbairn, 2013).  Five notable areas have been identified, most notably by the ICA leadership, each technologically defined, but each of which involves the discipline of cartography engaging with its wider community and the general public: Data acquisition and Sensor networks; Internet cartography, WebMapping and Social Networks; Location Based Services, Ubiquitous Computing and Real-time cartography; 3D, Augmented Reality and Cross Media; and Geospatial data infrastructures (Gartner and Schmidt, 2010). 
These wide-ranging themes characterise contemporary cartography, and can provide a framework for the construction of radical and relevant curricula in cartographic education.  They can be used to re-visit BoK1, anticipate Bok2.0, and ensure the continued relevance of cartographic education, whilst maintaining the core concepts of what defines cartography.
It is suggested that a finer definition of these themes and an incorporation of their challenges and techniques into cartographic curricula, can re-vitalise education in cartography, can assist in transition of students to the workplace, can distinguish the specific focus of cartography from the generic geospatial science arena, and can therefore introduce a new fourth period of cartographic education.
Need for flexibility in syllabus, content, delivery
Even with a more focussed re-definition of cartographic education, using the five areas noted above, there will never be a ‘one size fits all’ syllabus.  Each of these elements has inherent linkages with cartography’s related disciplines.
Contemporary developments which take cartography into advanced new fields such as web technologies, into new structures such as SDIs, and into new markets such as citizen-based geospatial data handling programmes, require new pedagogical methods, as it is clear that conventional educational programmes cannot hope to address every single application, link, collaboration and integration which cartography participates in.  Syllabuses, educational content and mode of delivery will all have to change to be flexible, dynamic and relevant.
However, cartographic educators cannot deny that there are truisms to be absorbed, there are facts to be imparted, there are procedures to be learnt, and there are principles to be acknowledged.  The teaching of cartography must involve the recognition that there are correct, and incorrect, ways of undertaking the activities highlighted above, that there are objectives which must be striven for in a way which follows accepted practice, and that there are specific skills which need to be mastered.  It is noteworthy that the five themes presented in the last section are technology-driven: and the teaching of technology must concentrate on structured, sequential, progressively-building, educational practices.  Certainly there will be specific routes through the content of a syllabus addressing Location Based Services, Ubiquitous Computing and Real-time cartography, and technological terms may dominate the discussion.  But there are also ample opportunities to cover a host of human-related issues, scientific principles, design choices, artistic influences, political implications, socio-economic impacts, and economic imperatives within such a theme.
The flexibility comes from recognising that cartography is defined as a science and art, as well as a technology, and that investigative, experiential, and collaborative methods of learning are just as valid.  Each of the five themes highlighted has scope to be tailored to a particular curriculum, whilst still retaining a distinctly cartographic feel.
Just as content can vary, so can delivery.  Contemporary education is far-removed from traditional ‘chalk-and-talk’ approaches to delivery: when education can be consumed everywhere from a laboratory to a conference hall to an outdoor environment with mobile network access; when first-school pupils and University of the Third Age retirees are equally interested in acquiring education; when Massive Open Online Courses (MOOCs) can be downloaded free of charge from the Web, alongside vendor specific certificate-awarding professional development training – it is clear that, whilst we wish to retain some prescriptive content and organisation in our focussed cartographic syllabus, the method of communicating that specific education must be flexible.
End results
Cartographic education is generally a means to an end – the development of skills which are sought after by employers and clients.  The role of recruiting organisations and of the marketplace will ensure that cartographers will continue to be in demand, but it is necessary for cartographic education establishments and providers to develop contemporary, integrated, strong, relevant content for their programmes.
All with an interest in cartographic progress have a role to play in ensuring the health of educational provision in our subject.  Overviews of contemporary cartography, models of competency, current syllabuses, the influence of professional and accrediting bodies, pedagogical researchers and developers, employers, students and practitioners all have a stake in the development of relevant and effective cartographic education.
Conclusion
This paper has been a somewhat contrived attempt to situate the requirements of cartographic education in the immediate future.  The work by Lenin referred to in the title is a polemic which had limited circulation, but wide ranging impact, eventually.  He finished this book, “What is to be done”, by answering the question with a simple concluding instruction: “Put an End to the Third Period”.  The suggestion here is that we must also be similarly bold and radical in our approach to cartographic education by embarking on a newly focussed approach to it, embracing new syllabi, new content and new delivery methods.  We need to move on from the ‘Third Period’ in cartographic education, as defined above, and embrace a new ‘Fourth Period’, hopefully with a more integrated and progressive agenda.  The era during which education in cartography has become a side-show to the main thrust of GIS education (often in unashamed ‘button-pushing’ mode) needs to be superseded by a more confident, assertive, distinctly cartographic period of education, flexible enough to highlight and absorb the influence of other disciplines; but also relevant and exciting enough to illuminate the current intensive and vigorous period of development in cartography and mapping, and educate its participants.
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