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Abstract

Digital media have influenced the viewing and learning habits of students for the 
past decades. At the same time, teaching habits in archaeology have not changed 
to the same extent.

A popular approach of digital teaching/learning is the use of e-learning portals 
and gamification methods. The University of Cologne tested this teaching/learning 
method of geo/educaching in a seminar course at the Archaeological Institute in 
cooperation with Humanities Computer Science. The main goal of the course was 
to design virtual geocaching quests that students had to solve by using mobile 
devices with the setting of Roman Cologne. On the one hand, the development of 
geo-games allowed the students to use their expertise in digital media while learning 
archaeological facts. On the other hand, new impulses were given through the 
change of learning environment.
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After this first test seminar the need for a modular system that could be not only 
used for archaeological topics but referred to other subjects such as art history, 
politics or history was seen. The state-funded system Biparcours and the related 
application Actionbound could be a possible solution and was tested as teaching 
and learning tool for an archaeological excursion.

This chapter describes the seminars held, the requirements and outcome as well 
as a future perspective of this method for teaching and learning. The usefulness of 
this method for excursion seminars will be discussed in particular.
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Introduction

Digital media have influenced the viewing and learning habits of students for 
the past decades. At the same time, teaching habits in archaeology have not 
changed to the same extent: frontal teaching and lectures are often still seen 
as best practice (Kelly 2019). The state of the art in didactical methodology is 
often developed in schools1 and finds its way to universities through teachers’ 
seminars and appliance in disciplines of the humanities. This leads to the ques-
tions: why is archaeology still dependent on conservative teaching methods 
and how can geo-games break up this status quo?

Requirements in teaching/learning archaeology

The public interest in archaeology is as old as the discipline itself. Artists have 
systematically reproduced ancient art since the 16th century (Vorster et al. 
2018a; Vorster 2018b). J.J. Winckelmann, who is seen as the founder of archae-
ology as a scientific discipline, wanted to broadcast his thesis not only in scien-
tific circles but also to the interested public (Winckelmann 1756; Winckelmann 
1760). Famous excavations around the Mediterranean also found their echoes 
in the collective memories of society and are sometimes manifested in muse-
ums (Bernau 2011).

For centuries the education of archaeologists in universities was influenced 
by documents of archaeological finds and objects such as drawings, etchings, 
plaster casts and finally photography (Scheding & Remmy 2014). The gen-
eral public on the other hand made trips to ancient places. The ‘grand tour’ of 

	 1	 See e.g. Ihamäki (2014) with outdoor learning projects in schools.
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English gentlemen in the 18th and 19th centuries was seen as the ultimate way 
of getting to know ancient cultures and art (Chaney 2000).

The visual aspect of archaeological education is crucial. For decades this 
information was spread by teachers in archaeology through seminars with 
frontal teaching and talks.

In particular, the reorganisation of universities’ curriculums through the 
Bologna process prevented interest-oriented teaching and learning: courses 
have to fit into the curriculum of both teachers and students and the time for 
studying is regulated (Bloch 2006). This organisational corset is surely one rea-
son for the slow development of archaeological teaching. However, the influ-
ence of social changes requires a paradigm shift from teachers as knowledge 
providers to students as the knowledge and skill acquirer. The student becomes 
an active part in the application of knowledge and is no longer just a recipient 
(Mocinic 2012).

E-learning and gamification

A popular approach to digital teaching/learning is the use of e-learning portals 
and gamification methods. E-learning portals are currently a ‘must have’ for 
organising and teaching in universities. The platforms provide material as well 
as tasks to successfully pass classes. It is an asset for students to get information 
whenever and wherever they want. Additionally, the portals support innovative 
teaching methods like flipped classrooms (Bergmann & Sams 2012), MOOCs 
(massive open online courses) (Van Treeck, Himpsl-Gutermann & Robes 2013) 
or blended learning (Buchegger et al. 2006), approaches that can have an inter-
active note. This interaction is supported by the up- and download concepts of 
tasks, homework etc. However, this flexibility in learning sometimes contra-
dicts the need for contact time between teacher and students within seminars 
and lectures.

In higher education, a tendency to use gamification approaches in teaching 
is visible. In this case the broader definition of gamification – ‘the application 
of typical elements of gameplaying (e.g. point scoring, competition with others, 
rules of play) to other areas of activity, typically as an online marketing tech-
nique to encourage engagement with a product or service’ (Oxford Diction-
aries 2019) – is defined as the teaching/learning method. These methods are 
strongly influenced by the gaming industry, which invests big money in new 
developments and techniques.

A part of the creative learning aspect that can be achieved with gamification –  
the motivation and interest of students in these methods – is seen as a big pro. 
Unfortunately, ineffective use of gamification can lead to the opposite and 
might trivialise important topics and issues (Hand 2016; Kyriakova, Angelova &  
Yordanova 2017).
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In almost all of these cases students learn in a closed environment such as 
auditoriums or their private rooms. However, researchers from the geographi-
cal disciplines started to stress the benefits of learning outside the classrooms 
while using e-learning approaches (Schleicher 2006).

Geocaching as ‘missing link’

An approach that uses parts of e-learning portals as well as gamification and 
therefore can be seen as the ‘missing link’ is geo- or in a specific way educach-
ing. Geocaching originally is an activity that uses a GPS (Curlie 2018) receiver 
to locate and hide small containers (caches) all over the world. This game was 
established in the year 2000, when location via GPS became accurate and open 
for private use. The first cache was placed in Oregon, USA, in May 2000 (Geo-
caching 2000) and from this moment on the geocaching movement started to 
spread. With the establishment of smartphones as main communication tool in 
society the originally analogue activity was transferred into the digital world. 
The caches are received via smartphones and can represent either different 
kinds of hints for the next cache or the final point of a quest (Cacher-Reisen 
2019). The recreational focus of geocaching was expanded by the educational 
facet of the game. This emphasis led to the neologism ‘educaching’ (Brombach 
2010; Educaching 2012). This method was tested, evaluated and used success-
fully in teaching series in schools (Kissinger, Naumann & Siegmund 2016).

Here especially the outdoor education as an experiential learning approach 
(Ihamäki 2014: 356–357) has to be seen – the change of learning environments 
and methods can be a positive impulse for the learning outcome of the user.

Documentation of the use of educaching in universities is rather short.2 
In a compilation for the Hochschulforum Digitalisierung the whole variety 
of digital teaching methods in Germany was published with short examples 
(Wannemacher et al. 2016). Educaching is discussed very briefly, with a small 
example from the University of Bochum (Wannemacher et al. 2016: 23).

Case studies at Cologne University3

At Cologne University, the educaching method was tested at the Archaeological 
Institute in cooperation with Humanities Computer Science in two lectures. The 
main goal of the course was to design virtual geocaching quests that the user 
had to solve by using mobile devices on an archaeological site. The showcase 

	 2	 For one of good example of a course documentation using geocaching see Robison 
(2011).

	 3	 Special thanks to Dr Jan Wieners for the joint conduct of the seminar and the students 
for their openness and feedback.



The X Marks the Spot – Using Geo-games in Teaching Archaeology  131

was the Roman city of Cologne (Fischer & Trier 2013). However, the teachers 
predefined neither the story nor the content.

The composition of the student group was quite heterogeneous. Aside from 
archaeologists, there was a high percentage (40%) of computer science students 
attending the class.

To get the best possible work and learning outcomes for the students the class 
was divided into groups that represented both disciplines. Working in groups 
needs not only discipline from students but also micromanagement by teachers. 
The seminar was structured in input and working phases (sprints) that led to a 
sprint report. Each member of the group had to report on the progress and the 
strong/weak points of the sprint. This helps to hold the group together and also 
to get the students to reflect on their own work.

The didactical concept of explorative or research-based learning (Wildt 
2009) was chosen to give the students the most open and creative framework 
to solve their tasks and represents a learning circle that can be used for further 
seminars as well (Figure 1).

From the teacher’s point of view, five objectives were defined that ideally 
helped the students to work in the seminar:

•	Students should be able to work together with colleagues of other disciplines 
in order to solve problems and create a product – teamwork.

•	Students should be able to use different tools while working on the 
developments of the product (e.g. Leaflet (Leaflet 2017), GeoJson (GeoJson 
2016)) – application. These tools should be open source.

Figure 1: Learning circle of explorative/research-based learning (after Wildt 2009).
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•	Students should be able to organise their own study time and working 
hours – organisation (Figure 2).

•	Students should be able to gather information on Roman life in the city of 
Cologne – research (Figure 3).

•	Students should be able to present their workflow and final product in dif-
ferent media – reflection/presentation.

Within 15 lessons the groups were taught the use of different tools and pro-
grams they should use while working on the realisation of their project. On the 
other hand, there was enough free space for the students to be creative and deal 
with the execution of the regular sprint tasks.

Outcome

After the first sprint reports, the different approaches of the three groups 
emerged.

‘Life of Julius’ puts the user into the position of a Roman citizen who can 
climb the cursus honorum (Brennan Carrey 2015) after answering questions 
on ancient buildings in Cologne (Figure 4). The avatar, called Julius, lives in the 
city of Cologne and wonders what great achievements the Romans brought into 
the city. In particular, infrastructure such as the city wall or the temples come 
into his mind while thinking of this golden age of Cologne. Multiple-choice 

Figure 2: Learning about Roman Cologne at one of the city wall towers. Photo: 
M. Remmy.
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questions to these buildings have to be answered and the price is the climbing 
of the cursus honorum steps.

‘Agrippina op Jöck’ focuses on Cologne’s founder, Agrippina, who has to 
successfully play mini games in order to refurbish the city (Figure 5). Agrippina 
walks through her city and visits Cologne’s important landmarks. In order to 
re-erect or refurbish buildings or city quarters she has to answer questions or 
play mini games (e.g. jigsaws). The walk through the city within this game is 
pre-set by the developers. After the last task Agrippina gets an overall view of 
the buildings that were successfully renewed.

‘Mission Barbaricus’ leads a retired Roman legionary into the city of Cologne. 
Unfortunately, he has lost his army diploma and has to ask people for the way to 
the Roman administration. Right answers bring him closer to the goal; wrong 
answers make him suspected of being a spy (Figure 6). The walk through the 
city is also pre-set by the developers. This helps to control the degree of difficulty 
of the questions. The user is informed of the game’s progress by a ‘suspicion bar’ 
on the upper rim of the screen.

All games were developed as walks through the city. The desktop versions of 
the games were the foundation for a later mobile version that would lead the 
user directly to the Roman remains of Cologne.

On the one hand, the development of geo-games allowed the students to use 
their expertise in digital media while learning archaeological facts. On the other 
hand, new impulses were given through the change of learning environment 
and the use of self-organised learning. Topics such as storytelling, app design 
and project steering were as important as the archaeological knowledge. Teach-
ing methods such as clustering, project learning and the evaluation of differ-
ent project sections were used to get the best possible learning outcome. An 

Figure 3: Getting organised. Photo: M. Remmy.
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Figure 4: Screenshot ‘Life of Julius’.

Figure 5: Screenshot ‘Agrippina op Jöck’.

accompanying website documented the progress of the seminar and backed up 
all results, including the code for the tool.

Not all these methods and topics were seen as ‘l’art pour l’art’. They were 
chosen to help the students to get a different perspective on the material that 
they are learning within the curriculum of archaeological or computer science 
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Figure 6: Poster ‘Mission Barbaricus’.

Archaeological Geocaching Online

Teaching and Learning Archaeology with Geocaching
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Im Rahmen des Seminars wurde die Aufgabe ge-
stellt, in Gruppenarbeit ein Location-based Spiel 
zu entwickeln.

 Als zeitlicher Rahmen wurde das spätrömi-
sche Köln nach der Entstehtung des castrum di-
vitium gewählt, dass als Endpunkt des Spiels be-
stimmt wurde.
 „Im Jahre 315 n Chr. erhält der Soldat Barba-
ricus den Au� rag, sich im Castrum Divitium in 
Colonia Claudia Ara Agrippinensium zum Dienst 
anzumelden.
Auf seiner Reise nach CCAA wird sein Wagen 
überfallen und sein Hab und Gut wird entwendet. 
Ohne Papiere über seine Versetzung reist er nach 
CCAA und erlebt allerlei Abenteuer.“
  Das Spiel begleitet Barbaricus bei seiner 
Quest. Der Speiler hil�  Barbaricus seine Mission 
zu erfüllen, und lernt so spielerisch die römischen 
Denkmäler Kölns kennen.

Einleitung Unser Logo
Bestehend aus drei Ele-
menten:

• Karte von Köln
• Mittlerer Bogen 

vom römischen 
Nordtor mit der 
Aufschri�  CCAA

• Name des Spiels

Omnia bona erunt!
„ „

Dem Rheinischen Grundgesetz „Et hätt 
noch emmer joot jejange“ folgend, wurde 
eine simple, jedoch stringente Story auf-
gebaut. Der User wird durch Erklärtexte 
durch das Spiel geführt und soll einfache, 
schnelle Aufgaben lösen.

Spielverlauf und technische Verwirklichung

Notitia

Suspicio

NNoorrddttoorr

Am Nordtor der Stadt angekommen, staunt

Barbaricus über die imposante Stadtmauer und

übersieht ein Schlagloch. Sein Wagen

überschlägt sich und muss erst repariert

werden, bevor er die Stadt betreten kann.

Wunschaufgabe: Bildpuzzle per drag and drop,

Reisewagen zusammensetzen. Alternativ: Am

Nordtor der Stadt angekommen, staunt

Barbaricus über die imposante Stadtmauer und

die Toranlage vor ihm. Er fragt sich, ob er am

richtigen Tor steht. Wie viele Tore sind im

römischen Stadtplan von CCAA vorhanden?

Hilfe

++

--

Leaflet | © OpenStreetMap contributors

Als Sprachen/Technologien 
wurden verwendet:
JQuery/JavaScript und LeafLet 
und (Geo)JSON

Die Einlesung der Punkte geschieht 
durch Rekursion, sodass die einzel-
nen Missionen nacheinander gestar-
tet werden können.

Pseudocode:
[Lade den ersten Punkt mit der 
Funktion addMarker(0), sobald der 
Spieler diesen Punkt anklickt, lade 
mittels der gleichen Funktion den 
nächsten aufgelisteten Punkt: ad-
dMarker(number+1)]

Zur Funktionalität der Wissens- und 
Verdachtsleiste (notitia/suspicio) 
wurden folgende Befehle eingearbei-
tet:

Pseudocode:
[Sobald ein Button zur Beantwortung 
einer Frage geklickt wird, prüfe den 
aktuellen Fortschritt im Spiel und ob 
der geklickte Button die richtige oder 
falsche Antwort ist]

Fachrichtung Archäologie

Julia Becker
Shabnam Moshfegh Nia

Annika Skolik 

Fachrichtung Medienkulturwissenscha�  und
Medieninformatik

Julia Dahm  Alex Trapp
Maja Grohs  Pascal Singler
Marcel Kemmerich

Das Team

subjects. The most important objective was to create a real case scenario for a 
future job. One future possibility to link a university course to the labour mar-
ket would be a service-learning offer (Remmy 2016). Of course, with this, the 
laboratory conditions of our held seminar would make an even bigger impact 
on the students.

The feedback of the students who attended the seminars was very positive. 
‘Better motivation’, ‘learning in an open environment outside the classroom’ 
and ‘practical experience usable for later jobs’ were the most stated advantages. 
On the other hand, students wanted ‘a seminar over two semesters in order 
to get more basic knowledge in programming’. Also the ‘missing time for the 
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creation of a really satisfying product’ was demanded. The feedback show that 
the development of a course like this requires a lot of preparation and experi-
ence in teaching. For future courses a questionnaire would be helpful to get 
feedback on the learning objectives, methods and also the actual outcome of 
the seminar.

Excursion approach

The already-stressed paradigm shift from a passive to an active learner can also 
be transferred to the educational format of excursions. One definition stresses 
the major goals of excursions: excursion is a form of teaching with the goal of a 
real encounter with the spatial reality outside the classroom. The purpose of the 
excursion is to enable the student to directly record geographic phenomena, 
structures, functions and processes on site (Rinschede 1997: 7–10). Within the 
excursion didactics the classification of overview excursion, working excursion 
and tracking excursion shows a significant differentiation (Hemmer & Uphues 
2009) (Figure 7). Educaching approaches can be related to the more active, 
flexible and reflected excursions.

In our case the students reflected on their work at the end of the seminar and 
articulated a possible field of use in excursions. The need for a modular system 
that could be not only used for archaeological topics but referred to other sub-
jects such as art history, politics or history was seen as real asset to the teaching 
in archaeology.

In a brainstorming session at the end of the seminar, requirements for a 
future geocaching tool were fixed. The students stressed that a modular system 
could help to create flexible and non-static tools for teaching and learning. This 
also leads to an open and possible interdisciplinary approach.

Figure 7: Classification of excursions (after Hemmer & Uphues 2009).
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An important issue for the students was usability. Intuitive handling at both 
the front and back end are the key for wider use in university context. Further-
more, ideas of open source and sustainability show the students’ providence.

Unfortunately, there was not enough time to create first mock-ups or codes 
for such a tool. Therefore, we evaluated available systems. In our case, the two 
related systems Actionbound (Actionbound 2019) and Biparcours (Bipar-
cours 2019) came quite close to the students’ requirements. Actionbound is an 
interactive app-based game approach for smartphones and tablets: players are 
invited to accomplish tasks, which can be defined through the Bound-Creator 
on the website actionbound.com, in order to playfully discover their environ-
ment by learning more about its history, politics and culture. In contrast to a 
geocache or a scavenger hunt, Actionbound requires the players to create their 
own content (Actionbound 2019). Unfortunately, the licences for universities 
are not free.

Biparcours is funded by the Ministry of North Rhine Westphalia. The app is 
an interactive learning tool that allows users to perform exciting tasks that need 
to be solved at certain waypoints: from finding specific points and answering 
quiz questions to taking your own photos and videos. Since the app is state-
funded, it is not possible to use this app outside North Rhine Westphalia.

A proof of concept project was established within a student excursion of 
the Archaeological Institute to Greece in 2018.4 In order to see how stable the 
system is and how students react to this gamification approach on knowledge 
sharing, one simple quest in the sanctuary of Olympia (Mallwitz 1972) was 
developed with the Actionbound application. After minor problems with the 
GPS signals, all students had the opportunity to try the game and give feed-
back. Negative aspects were the connection problems and deficiencies in usa-
bility. Positive comments refer to the motivation factor as well as the learning 
environment as key aspects that lead to better learning. In this case the students 
used their own mobile devices. For future attempts to integrate mobile devices 
into courses, the support of the university or a foundation is mandatory in 
order to provide the devices with a similar operating system to all students and 
create technical and social equality.

Outlook

As a proof of concept, the seminar showed that an educaching approach in 
teaching archaeology can be very fruitful. The students’ feedback as well as the 
experience from the teacher’s perspective were very positive. However, the inte-
gration in the curriculum of archaeological teaching at universities has still to 

	 4	 Special thanks to Prof. Thoralf Schröder and Dr Frank Hulek for the support and 
Felix Kußmaul for the development of the quests and the support on site.
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be tackled. If there were more test runs with using geocaching in this teach-
ing area, implementation would be easier. The usefulness of this method, espe-
cially for excursion seminars, is evident but it is also obvious that the geo-game 
approach is not sensible for all kinds of seminars or topics but instead has to 
be seen as tool to set stimuli and get students and teachers engaged. A very 
important task of teachers and students is the publication of the course’s out-
comes. This will especially help with the research on this topic, for which com-
pilations of courses held in different universities are very important. However, 
the field of application surely does not end in the context of higher education 
at universities. There is more room for experimenting with these methods and 
this should lead to knowledge transfer in the cultural heritage sector (Rowland 
2013) (e.g. museums or landscape or city archaeology) to get the general public 
involved and attached.
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