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Abstract

This contribution outlines approaches to the integration of didactic principles and
educational research into science outreach in archaeology and cultural heritage.
The focus lies on the target group’s conceptions prior to involvement with the
outreach programme and the development of learning objectives. The chapter
gives insights into the authors PhD project at Kiel Science Outreach Campus,
a joint venture of Kiel University and Leibniz Gemeinschaft. The project com-
bines an educational research agenda with the development of a mobile learning
environment including elements of spatial games on basis of didactic principles.
The chapter concludes with a demand for a more frequent application of didactic
principles by those who are involved in the planning and implementation of public
outreach in archaeology and cultural heritage as well as for the consideration of
the boundaries of scientific knowledge in connection with outreach activities.
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Introduction: digital science outreach and didactics in
European archaeology today

Archaeological topics and research are brought to the public’s attention by
many formats. Among the most important are exhibitions and educational
programmes in museums as well as radio and television broadcasts (see Bonac-
chi 2014). As - in Central Europe at least — archaeology is almost absent from
school education, informal learning opportunities are the most significant way
of gaining archaeological knowledge outside higher education. In the course
of rapid technological development, especially in the digital sector, multime-
dia formats have been included in informal learning settings. In recent years,
a vast number of multimedia guides and especially mobile applications have
been developed concerning cultural heritage in general and in some cases
archaeological topics in particular.! Examples are the offline mobile app ‘Limes
Mittelfranken Mobil’ from southern Germany, which deals with the Roman
Limes in Franconia (Bavaria) (Fligel & Schmidt 2013; edufilm und medien
GmbH 2019); the multimedia-augmented reality app ‘England’s Historic Cit-
ies App’ | ‘England Originals, providing information about selected historical
sites in several English cities (England’s Historic Cities 2019; Hex Digital Ltd.
n.d; VisitBritain 2019); and the Danish multimedia app ‘Digitale Trade over
landskapet’ | ‘Digital Threads across the Landscape, about archaeological sites
and finds from Jutland, which contained augmented reality elements as well
(Andersen & Mgbjerg 2013; Mabjerg 2019).> Among the museums in northern
Germany, Hamburg Archaeological Museum is exceptionally active in the field
of digital outreach programmes, having set up, among others, several mobile
exhibition guide applications, a digital ‘archaeological window’ (showcase) and
digital exhibitions (Archéologisches Museum Hamburg 2019). As an interna-
tional benchmark the British Museum could be named, which - in cooperation
with a leading technological brand - has integrated a digital ‘discovery centre’
for learning in the exhibitions and exploring them with help of digital media
(British Museum 2019). Thus, digital and mobile outreach is becoming a key
element in the communication of our field.

! For a review see Malegiannaki and Daradoumis (2017).
2 Discontinued in 2018 (ibid.).
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Yet, the actual didactic benefits of formats like these are seldom evaluated,
at least on the basis of didactical research questions or within the frame-
work of educational research (see Degenkolb 2012; Hasberg 2012; Lautzas
2012; Malegiannaki & Daradoumis 2017). Malegiannaki and Daradoumis
published a list of publications (2003-2015) in their review concerning 34
heritage-related mobile spatial games, only seven of which did not report
outcomes of user experience or learning (Malegiannaki & Daradoumis
2017, Appendix C).

However, relative to their vast quantity, very little information about the
designing process or the development of outreach programmes in our field of
interest is published at all. It is not common to investigate the user’s learning
outcome. Educational research and publication of evaluation results is necessary,
though, in order to:

1. analyse whether the concept of outreach on which a specific out-
reach programme or its set-up is based actually fulfils the planners’
expectations;

2. judge which kind of educational approaches, mediation strategies and
media (e.g. videos, audios, texts, pictures, animations, VR, AR) are
especially well suited for education with mobile technology - in general
and in specific contexts.

Although, for example, download numbers might give insight into the popular-
ity of an application, they do not tell us anything about learning outcome, the
users’ relationship to the topics mediated and this relationship’s development
during the use of an outreach format. This is aggravated by the fact that there
is no existing theoretical didactical framework for archaeology as opposed to,
for example, history (Hasberg 2012; Lautzas 2012; Samida 2010). Even though
hints about good practice and didactical frameworks can be derived from other
disciplines and fields of research, namely didactics of history and environmen-
tal education, it is stated here that the specific nature of archaeological research
and sources, of cultural heritage, its remains and management, require educa-
tional inquiry in their own right.

Filling the gap - outlines for the integration of didactics

The deficit outlined so far is not one of technological development but one
of communicative and didactic principles. It is caused by developments in
research and disciplinary traditions. The obvious, yet not simple, solution is to
integrate didactics and findings of educational research into archaeology- and
heritage-related educational work. But, as stated before, it is also necessary to
implement educational research on these learning opportunities. This can only
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be successful, though, if experts in archaeology or heritage, respectively, work
together with experts in educational research and didactics.

The educational opportunities discussed here are forms of scientific or public
outreach. In order to set up any kind of outreach format several decisions have
to be made (see American Association for the Advancement of Science 2019;
Konneker 2012: 2-12).

Probably the most important ones — leaving aside monetary questions -
concern:

« topics that are to be communicated or communication goals (disciplinary
information or political agendas);

« target groups or audience;

« the environment in which communication is to take place;

o the communication tool(s) or means of communication (technology,
media, strategies for engagement, didactic approaches).

Even though one format might be suited for communication of a wide range of
topics, in most cases the topic - be it results of current archaeological research
or a socio-political aim, such as acceptance for heritage protection within the
public - determines many of the other aspects (see American Association for
the Advancement of Science 2019). Some topics for example might concern
only a special audience (e.g. political decision makers) or could not be com-
municated as well in one place or space as in another. The topic thus stands
at the core of our communication. Yet, it is not the key element that facili-
tates comprehension and thus learning. Educational research has shown that,
in order to aid the learning process, it is important to understand the learn-
ers (ie. the audience’s) knowledge and conceptions of the topic in question
prior to the communication process (Bell et al. 2009: e.g. 297; Duit et al. 2012;
Holfelder 2018; Kattmann et al. 1997; Wehen-Behrens 2014).° This is a prereq-
uisite for the transformation of the scientific or disciplinary information to a
level of information comprehensible for the non-expert audience (ibid.). Thus,
when developing an outreach or educational programme, we should not ask,
‘what do we want to tell our audience?’ but ‘what is it we want them to under-
stand and how can we approach them?’ (see also American Association for
the Advancement of Science 2019; Kénneker 2012: 5). This forces us to set up
explicit learning objectives and to analyse the target group of the planned pro-
gramme. The learning process can furthermore be facilitated by connections
to learners’ lived-in world (Bell et al. 2009: e.g. 297; Duit et al. 2012; Holfelder
2018; Kattmann et al. 1997; Wehen-Behrens 2014).

* This research was mainly conducted in school contexts but its fundamental results
are transferred here to a broader sphere of learning (cf. National Research Council
2000: 10-12, 14ff).
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‘Knowledge transfer in archaeology’: science outreach in
landscape archaeology

The approach to science outreach and learning environments outlined so far has
been developed as part the author’s PhD project. This project will be described
on the following pages as an example for the connection of science outreach,
didactic findings, and educational research. Named ‘Knowledge transfer
in archaeology. A study on the communication of current research content
through multimedia learning environments’ (working title), it also connects
archaeological outreach and digital learning. The project is part of Kiel Science
Outreach Campus (KiSOC), a joint project of Kiel University and the Leibniz
Institute for Science and Mathematics Education (IPN). Within KiSOC, several
researchers from different disciplines are concerned with questions of the prin-
ciples, effects, development and improvement of science outreach programmes
(KiSOC - Kiel Science Outreach Campus 2019). The trans- and interdiscipli-
nary connections of KiSOC provide an important framework enabling a cru-
cial exchange of expertise.

Being rooted in archaeology, the author’s project is associated with the Insti-
tute of Pre- and Protohistoric Archaeology and the Graduate School ‘Human
Development in Landscapes’ at Kiel University (Kiel University 2019a; 2019b).
Fostered by both institutions, archaeological research at Kiel University has
been focusing on matters of human-environment interaction and related soci-
etal or cultural developments in different periods for more than 10 years. As
a consequence, the general topic pursued in the project ‘Knowledge transfer
in archaeology’ was derived from the scope of these institutions’ research. It
aims to communicate dimensions of human-environment interactions from
an archaeological perspective to the public. This focus concerns fundamen-
tal issues of human existence, but also ties in well with discussions about
environmental issues and sustainability over approximately the last three
decades. It therefore inherently bears connections to the lived-in world of pre-
sent audiences. A second major topic chosen for the project is the character
of knowledge dealt with and produced in archaeology. While the question of
human-environment interactions lies on a level of disciplinary knowledge and
concepts about processes in the past, this second major aspect concerns the
ambiguous and imperfect nature of sources as well as the preliminary nature
and different levels of certainty of interpretations (see Clark 2004; Clarke 1973;
Eggert & Samida 2013: 50-59; Fulbrook 2002; Trautwein et al. 2017: 15-16).*
This second topic thus deals with the very core of production and judgement of

* It seems to the author that the theoretical debate about the epistemology of the past
and history, strongly kindled by constructivist and postmodern thought, has been
much more accounted for in history than in archaeology, even though this debate’s
basic implications also apply to the latter — which leads to the quotation of several
works of historical theoretical literature here.
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scientific knowledge,” and is connected to epistemological theories of research
on the past and history.

In practice, these general topics could be addressed in relation to one single
archaeological site and/or period. However, the project introduced here fol-
lows a diachronic approach in order to explain the heterogeneous development
and chronological depths of humans’ relationships with their (natural) envi-
ronment. The audience will follow individual examples from different places
and periods, yet within one region in northern Germany. These examples are
connected via different sub-topics covering different times and cultures such
as food production, the use of natural resources, settlement patterns and bur-
ial rites. These ‘case studies’ also allow for the consideration of challenges or
uncertainties connected to the archaeological record and its interpretation.

To take human-environment interactions to a tangible level, landscape con-
stitutes a key concept in the project. This chapter is not the place to define or
discuss landscape as a concept — nor environment or nature - but on a local
and regional level landscape provides a spatial and cognitive framework in
which human interaction with the environment can be placed (see Forster
etal. 2012; Kolen, Renes & Hermans 2015). At the same time the local landscape
serves as a link connecting past development, present state and the audience’s
lived-in world. This is strengthened by the mediation strategy and set-up. As
in many other examples (see introduction) an explorative, on-site approach is
taken: information will be conveyed in the landscape at places where significant
archaeological remains and traces of human or natural impacts on landscape
development can be traced. To achieve this, an offline mobile app will be used
for the project, which provides the users with GPS-guided cycling tours. While
cycling tours (of approximately 25 kilometres) offer an easy way to experi-
ence a greater area in short time, mobile app technology forms an up-to-date
as well as very flexible tool for communication. Several studies have shown
positive effects of outdoor activities on motivation, learning, and general well-
being (Alon & Tal 2017; Crawford, Holder & O’Connor 2017). Crawford,
Holder and O’Connor (2017) could, for example, show that mobile applica-
tions and personal guided tours are potentially equally effective, at the same
time exceeding information boards (interpretive signage). A further argument
in favour of the use of mobile technology in outside conditions can be added: it
fits the communication habits of young people and has shown positive effects
on their motivation in educational contexts (Crawford, Holder & O’Connor
2017; Medienpédagogischer Forschungsverbund Stidwest 2018: 77-80; Molitor
2014). This is of high importance as the main target group defined for the pro-
ject are children and adolescents between 10 and 15 years. To maintain interest

> Compare discussions of the ‘nature of science’ in the natural sciences (Lederman
2007).
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Figure 1: Learning objectives in the project ‘Knowledge transfer in archaeology.
A study on the communication of current research content through multime-
dia learning environments’ (working title).

and facilitate inquiry-based learning experiences, game elements composed as
tasks and challenges will be integrated into the mediation process.

In conclusion, all major decisions in the project ‘Knowledge transfer in
archaeology’ are not only based on disciplinary, technological and practical
considerations but rooted in didactic premises. To further strengthen the
didactic aspect and to meet the requirements outlined above, the author uses
data from semi-structured interviews to discern potential users’ conceptions
of archaeology and human-environment relations. To enable a systematic
selection and transformation of the disciplinary information in accordance
with the users’ level(s) of knowledge, represented by their conceptions, learning
objectives have been developed (Figure 1). They constitute a constant guideline
for the development of content. This approach draws on considerations from
the ‘Model of Educational Reconstruction, developed by Kattmann et al. (1997)
and Duit et al. (2012).

From the connection of disciplinary information, users’ (or learners’)
conceptions, learning objectives, practical considerations and communication
strategies follow the scheme for content development in the project shown
in Figure 2.

In respect of overall methodology, this outreach as well as research project
uses design-based research. It integrates theory, development, practice and
evaluation and via an iterative design and development process leaves room
for adjustments ‘on the run’ (Raatz 2016; Reinmann 2005). Even though
didactic principles and findings from educational research are incorporated
into the planning and designing process, the question of effects on the users’
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Figure 2: Scheme for the development of content during archaeological out-
reach outdoors.

learning remains. To actually be able to judge the success of this outreach pro-
ject, learning achievement will be examined using qualitative methods. Unlike
quantitative approaches, they are well suited for an explorative and design-
based approach, as qualitative methods leave more room for ‘unexpected’ find-
ings or ad hoc adjustments and in-depth investigation (Bortz & Ddoring 2006:
308-336; Wider 2018: 72). In the framework of design-based research this also
means that certain parts of the learning environment might be evaluated before
the overall evaluation of learning achievements caused by use of the completed
mobile app. Again, learning objectives play a vital part in the research design, as
they constitute the standard of comparison. The effectiveness of mobile appli-
cations as learning environments should be ensured before they are launched.
And, as the research interest thus lies on the effectiveness of this certain type
of tool, a design comparing learning achievement with set learning objectives
or communication goals seems much more reasonable than test group-control
group designs. For a comparison with other media or types of learning envi-
ronments (e.g. personal guides tours or display boards), on the other hand,
other approaches might be more adequate.

Concluding remarks

This chapter does not aim at marginalising the achievements of practitioners
in museum pedagogy, nor those of planners or designers of outreach activities
in archaeology and cultural heritage. But if we as archaeologists or heritage
managers want to get serious with (science) outreach and (science) education,
we have to incorporate didactic principles and results of educational research
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when designing and developing instruments for outreach and science commu-
nication. Two important elements are:

1. to set clear/explicit learning objectives;
2. to take the target group’s conceptions and prior knowledge into
account.

From a disciplinary perspective, a third aspect that should not be neglected
is to stay true to the archaeological results and the boundaries of insight in
archaeological research. While this should go without saying, in practice there
has been a tendency towards too much simplification and overstatement in
order to gain public attention. However, as the past cannot be recreated, all our
attempts to work out its course and nature are approximations (e.g. Clark 2004;
Clarke 1973; Winiwarter & Knoll 2007: 19-21). Thus, uncertainty stands at the
centre of interpretations in our discipline; gaps in our knowledge of the past
and the attempts to fill them play a major role in scientific work about the past.
These vital circumstances should not be neglected in our public communica-
tion but be prominently dealt with - at least as far as time and occasion allow.
Marking uncertain parts or levels of uncertainty (of interpretations) and miss-
ing information should be able to provoke curiosity, activate learning processes
and help non-experts comprehend the nature of our trade.

Furthermore, we have to evaluate our tools of mediation, not only in museum
surveys being kept unpublished (as is common practice in Germany), and not
only in respect of usability and user satisfaction, but on an empirical, scientific
basis considering the learning process. This needs exchange beyond discipli-
nary borders, including experts from archaeology or cultural heritage, educa-
tional research, didactics and educational practice.
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