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1 Introduction

In recent decades, digital technologies have pervaded every aspect
of the production of archaeological knowledge, from data collection
to their analysis and interpretation, to interaction with the public
(Hugget 2019; Morgan 2019). Archaeologists have been experiment-
ing with digital data for a long time. The main reason for this “curi-
osity” is the nature of the cognitive process related to the discipline:
the stratigraphic excavation method, in fact, requires the destruc-
tion of stratigraphy, hence the importance of tracking the informa-
tion obtained to recover and interpret any data even after a long time.
Moreover, the archaeological record is often difficult to read and to
explain to a non-specialist. Digital technologies have been helping
archaeologists to fill the communication gap between the traces of
the past and their potential audiences, a necessity that has gained
more and more importance through the years. University courses on
digital technologies, 3D modelling, or computer simulation - to name
just a few - which until a few years ago were considered niche, are
gradually included in a growing number of undergraduate and post-
graduate archaeology curricula. At the same time, as 3D and interac-
tive technologies are becoming ever more affordable, a proliferation
of digital tools, ranging from virtual and augmented reality applica-
tions and interactive displays to mobile apps, have been made avail-
able for the communication of the past in museums and via the in-
ternet (Hageneuer, Schmidt 2020).

At the same time, over the last few years, the use of new tech-
nologies has grown exponentially, permeating every aspect of eve-
rybody’s lives. It has consequently also affected the way different
communities around the world experience heritage. People are in-
creasingly encountering sites and monuments and learning about
the past through digital media, in the form of virtual reconstruc-
tions, digital representation of artefacts, online videos, and so on (Bo-
nacchi 2017). This is particularly the case for younger generations,
whose first experience of cultural heritage is often through a digi-
tal surrogate that shapes their understanding and perception (Sha-
piro 2018). The expansion of Web 2.0, the increasing use of smart-
phones, and the demand for almost constant access to the Internet
also mean that social interaction with other visitors or staff at herit-
age sites, as well as face-to-face discussions about heritage, are in-
creasingly transferred to the digital space. Digital media in all its dif-
ferent forms, such as the multitude of social networking tools that
Web 2.0 encompasses (including blogs, podcasts, RSS feeds, YouTube,
Facebook, Instagram, Twitch etc.), the mobile apps designed for in-
dividual use, virtual reality, digital collections, and interactive kiosk
applications in exhibitions, all have been offering new possibilities
for heritage organizations to interact with their public (Boom et al.
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2020). Moreover, the increasing convenience of 3D and interactive
technologies has led to a proliferation of digital tools (VR, AR, mo-
bile applications), used to communicate the past. Heritage institu-
tions have been experimenting with these tools for quite some time
as part of their efforts at greater democratization, opening up to di-
verse communities and inviting different viewpoints and interpre-
tations of their sites and collections. But have these hopes actually
materialized in practice? As Economou (2015, 224) argues, herit-
age digitization programs are creating digital resources which con-
stitute the building blocks of research, learning, management, cul-
tural tourism, and the general understanding and appreciation of
heritage. These digital resources are often used to create interpre-
tative and “edutainment” applications related to heritage. However,
it is not the tools or the digital assets themselves which are causing
concerns, but rather the use that these are being put to. Who is pro-
ducing them and towards what means? In what way are these being
used and by whom? Are they actually effective and engaging? Other
scholars (Mortara et al. 2014) have raised the same questions. They
argued that although they may be helpful to allow the general public
to appreciate “remote” (in space and time) cultural content through
an immersive experience, these applications still lack a powerful
mechanism to engage the large public into an active state of lasting
commitment and learning where spectators are motivated to create
their own knowledge rather than to receive information passively.*
Conversely, such engagement is evident in computer games provid-
ing amusing and compelling experiences, which keep the player fo-
cused for long-lasting sessions. For this reason, games with educa-
tional purposes - namely serious games (Dorner et al. 2016) - have
become more and more popular and they are starting to get recog-
nition even from academics and cultural institutions? of those coun-
tries - the Italian case will be analysed more in detail - where the
focus on university-based courseware in the historical and archaeo-
logical domain has remained quite entrenched.

Supporting the player to achieve learning targets through a play-
ful experience is the objective and main feature of a serious game.
Thus, the design process of a serious game differs from the one of a

1 Many authors (see Champion 2017, 26 and reported references) also argue that AR
and VR have several use limitations: they can require extra and special devices (3D
glasses, specific system features), and the user is typically restricted to certain types
of online browsers, operating systems, and platforms. Moreover, they contain too much
data for many people to download, and walkthrough, especially on portable devices
(smartphones and tablets).

2 For a recent analysis on the changing practices of cultural institutions which are

increasingly involved in the production of serious games, considering them as strate-
gic digital marketing tools to promote cultural heritage, see Bonacini, Giaccone 2021.
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common e-learning application since an intrinsic balance between
learning and gaming should be found. Indeed, the learning content
in a serious game has a predominant role in the game-play, but the
game interactions and mechanics should not simply be a playful lay-
er added atop a digital learning tool.

This paper aims at presenting serious games as a promising tool
for promoting and engagingly learning cultural contents, attracting
new audiences and encouraging knowledge and awareness on archae-
ological heritage. The potential benefits of this tool will be analyzed
and the role of archaeologists in the process of creating archaeolog-
ical serious games will be stressed. The aim is to underline the need
for a digital content that goes beyond the mere digitalization of the
existent and its simple presentation in a different form (just more eye-
catching) that adds nothing. The challenge for the future is the ex-
ploitation of tools that can promote the creation of awareness, lasting
engagement, and critical knowledge starting from a specific and sci-
entifically validated cultural content (Watrall 2002); that’s why this
paper is specifically addressed to archaeologists interested in the
use of original means to make the past relevant for the present: ar-
chaeological expertise shall be a crucial asset in this area and it can
determine a whole bunch of professional possibilities over the com-
ing years. Besides, this intent is consistent with the most recent and
significant European conventions and documents concerning cultural
heritage sustainable development (Council of Europe 2005, Council
of the European Union 2014) and with the deepest intent connected
with the widespread of digital and sustainability aspects in Public
Archaeology projects (Bollwerk 2015; Gould 2018).

2  Digital Games as Educational and Engaging Tools

Gamification is defined as “the use of game design elements in non-
game contexts” (Deterding et al. 2011, 10). Another definition de-
scribes it as “the process of game-thinking and game mechanics to
engage users and solve problems” (Zichermann, Cunningham 2011,
XIV). There are many other aligned terms of gamification, such as
productivity games, surveillance entertainment, playful design, be-
havioral games, game layer, and applied gaming; however, gamifica-
tion is the term that is widely accepted in related literature (Bozkurt,
Durak 2018). Though it was first used for marketing purposes, it has
been used in relation to many issues - the pervasiveness and ubiqui-
ty of computer and video games in everyday life; the need to arouse
and maintain students’ interest in learning - to involve users and en-
courage them to achieve more ambitious goals, following rules and
having fun. The basic purpose of using gamification is to increase us-
ers’ motivation to provide more effective, efficient, engaging, endur-

122

magazén e-ISSN 2724-3923
2,1,2021,119-138



Samanta Mariotti
The Use of Serious Games as an Educational and Dissemination Tool for Archaeological Heritage

ing and entertaining experiences. In other words, the main goal of
gamification is to keep the users, that is to say, players, in the game.

The process of modern education takes place in the rapid growth
in volume of new information, which is so rapidly becoming obsolete
that students have no time to acquire the necessary useful knowledge
but gained quickly loses their relevance. Rapidly developing technol-
ogies facilitate new leisure activities, and time for obtaining informa-
tion becomes smaller for everyone. Also, the cognitive process is not
required to take place in the formal (and often boring) environment
and can turn into wholesome entertainment, with the acquisition of
knowledge at the same time. Edutainment is a feature of technolog-
ical implementation of modern forms of entertainment in traditional
lectures, lessons, classes, workshops and masterclasses. Without tel-
evision programs, desktop, computer and video games, movies, mu-
sic, web sites, multimedia software is already impossible to imagine
modern training and communication. Classes and activities held in
the format of the technology edutainment can be conducted in ca-
fes, parks, museums, offices, wherever you can obtain information
on any informative topic in a relaxed atmosphere. Currently, in edu-
cation, there is a transition to more interactive, engaging, and expe-
riential learning methods in which also emotions play a fundamental
part. According to Buckingham and Scanlon (2005), edutainment is
“a hybrid genre that relies heavily on visual material, on narrative or
game-like formats computer games-education-implications for game
developers and more informal, less didactic styles of address”. Edu-
tainment is the act of learning heavily through any of various me-
dia such as television programs, video games, films, music, multime-
dia, websites and computer software. Moreover, the importance of
instrument-mediated activity through the use of edutainment envi-
ronments is consistent with the learning theories derived from Pia-
get (1962) works focused on cognitive development.

The use of games and video games as learning tools, known as
game-based learning, is not a recent innovation, but it has been gain-
ing prominence in recent decades.* Game-based learning has as-
sumed greater interest since the beginning of the century with the
Internet and the World Wide Web and, more recently, with the par-
adigm of Web 2.0 and social networks. Video games are popular
among younger generations, designated by some as “digital natives”
(Prensky 2001). For them, all these technologies always existed and
are used as something that was always part of their lives. Moreover,
all the researchers tell us that kids learn things through play: they
learn to interact with each other, to follow rules, the executive func-

3 An extensive bibliography and some of the most significant contributions are dis-
cussed and summarised in Sailer et al. 2017.
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tions and problem-solving skills. Video games are successful because
they seem to address today’s approaches to challenges and are con-
sistent with the needs of our time (Shapiro 2018; Mariotti, Marotta
2020; Singh 2021).

According to the last reports shared by the Entertainment Soft-
ware Association, 2020 was a record-breaking year for the US indus-
try, with total video game sales exceeding $57 billion. Over 214 mil-
lion adults in the United States play video games, and three-quarters
of all Americans have at least one gamer in their household (Enter-
tainment Software Association 2020). Things are not very different
if we focus on Europe: the size of the European video gaming indus-
try reached € 21.6 billion in 2020 (Interactive Software Federation
of Europe 2020). According to the most recent report (Italian Inter-
active Digital Entertainment Association 2020), Italian trends mir-
ror these growth forecasts: in 2020 the industry turnover (including
physical and digital hardware and software) was € 2.179 billion with
an exceptional growth of 21.9% compared to 2019. Another very in-
teresting fact revealed by the report is related to the profile of Ital-
ian gamers: 16.7 million people played video games in 2020, meaning
38% of the Italian population between 6 and 64 years. From a gen-
der perspective, a quite similar proportion of men (56%) and wom-
en (44%) is also attested. The age groups of 15-24 and 45-64 are the
most represented, followed by the range 25-34. In general, we can
observe that the diffusion of video games is quite uniform and anoth-
er very interesting data comes from the 6-14 range with an average
of 10% of the total (considering both boys and girls as the difference
between them is almost inconsistent). It appears quite obvious that,
also due to the COVID-19 pandemic, 2020 marked a record in the use
of digital content. A very recent survey (Creative Keys 2020) shows
that, during the lockdown, video games were amongst the tools cul-
tural institutions used to engage with their public. According to the
survey, people who played serious games linked to a cultural insti-
tution stated that: they have the perception of having learnt some-
thing (78%), they enjoyed that time (85.8%), they were encouraged to
try other digital games with cultural content (81.1%), and more than
half of them (54.4%) confirmed their willingness to visit those sites
or museums in the future.

3  Gamifying the Past: an Italian Perspective

In this global context, another interesting piece of data emerges: in
fact, a brief perusal of video games’ content also reveals themes that
often incorporate archaeological content, sometimes highly accurate,
other times (most frequently) not so much (Christensen, Machado
2010). As Watrall (2002) argues, archaeological content has been of-
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ten used as a triggering subject but archaeologically inspired inter-
active entertainment titles are often an outlet for some of the worst
kinds of pseudo-archaeological ideas (e.g. Tomb Raider series).

In the last decades, with the increasingly widespread use of ad-
vanced personal device technology such as smartphones and tab-
lets and thanks to broadband internet access, the number of multi-
media products developed within the archaeological community has
certainly increased. However, the focus on peer-to-peer communica-
tion and university-based courseware has remained quite entrenched
until recently. Archaeologists rarely ever considered exclusively tar-
geting their interactive media towards the commercial market. As a
result, the increasing public desire for sensational representations
of the human past has been largely fulfilled by commercial interac-
tive media producers who rarely have anywhere near the level of ex-
pertise necessary to produce titles that conform to the high content
standards archaeologists desire and archaeology deserves. While, in
a global perspective, serious games, edutainment, and gamification
have been well-known concepts and many museums have been us-
ing digital playful activities for a long time, an increasing emphasis
on these aspects is quite evident in the last years, especially in Ita-
ly where a certain resistance among the academics was still strong,
with more and more archaeologists who have finally put their pre-
conceptions aside and started considering video games as a useful
tool for their objectives (Mariotti 2020a). The recent development of
institutionalized public archaeology programs in Italy has had the
potential not only to face the interactive entertainment industry’s in-
creasing encroachment into archaeology, but also to change the sen-
timents that many Italian archaeologists hold toward interactive en-
tertainment. It is not a coincidence that video games are a growing
concern in global academic research in the archaeological field and
present a considerable attraction for archaeologists who wish to pre-
sent their research in a media format that can incorporate multiple
perspectives, alternative narratives, and 3D representation to audi-
ences that may not be engaged with other forms of academic litera-
ture or media regarding archaeology.”

In the last years, serious games in the archaeological heritage do-
main in Italy have received more and more attention, gaining the in-
terest of museum institutions, academics, and local administrations.
They appear in a wide variety of forms spanning from trivia, puzzles
and mini-games (e.g. Time Tales - The Etruscans, a serious game for
children designed by two archaeologists (Mariotti, Marotta 2020) in
collaboration with a serious games company, Entertainment Game

4 Some of the most significant contributions in the field are Champion 2011; Mol et al.
2017; Reinhard 2018; Politopoulos et al. 2019; Hageneuer 2020; Pescarin 2020.
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Apps Ltd.), to engage in interactive exhibitions/visit (e.g. Inventum
(2018), a 3D application in AR to enhance the Archaeological Park
of Venosa, Potenza) to mobile applications for museums or touristic
sites visits motivated by some reward/engagement mechanism (e.g.
Mi Rasna, developed by Entertainment Game Apps Ltd. and dedicat-
ed to the Etruscan civilization (Amoroso 2020); Mediterranean devel-
oped by the same society as part of an European project dedicated
to the Phoenician civilization; Father and Son (Solima 2018) created
by Tuo Museo for the Archaeological Museum of Naples; Beyond Our
Lives an adventure game by Tuo Museo to promote the main ancient
Etruscan cities in Tuscany), to simulations of past events (e.g. Difen-
diamo le Mura based on the siege of the city of Paestum by Alexan-
der Molossus and until recently available inside the local archaeo-
logical museum) to adventures set in faithful reconstructions and/or
digital counterparts of real sites (e.g. A Night in The Forum (Ferda-
ni et al. 2020; Pescarin et al. 2020), a 3D video game for PlayStation
VR created by VRTRON in collaboration with Italian CNR and set in
the Forum of Augustus, one of the Imperial fora of Rome; an ongo-
ing 3D project (Mariotti 2020b) dedicated to the Park and Archaeo-
logical Open Air Museum of Poggibonsi, Siena and to the medieval
phases of the site discovered by archaeologists.

Generally speaking, a proliferation of video games projects con-
nected with heritage sites, museums and institutions can be observed
in the last few years. This encouraging figure, however, must be eval-
uated carefully: the risk is that fostering the creation of a serious
game is reduced to the trend of the moment and that to an increasing
number of projects does not correspond an equally high level of qual-
ity and relevance. Quality standards in terms of content, game de-
sign and objectives should be always respected and assessed wisely.

4  Serious Games & Archaeology: Potential and Benefits

While, in the last decades, we have witnessed the introduction of se-
rious games to support cultural heritage purposes, such as histor-
ical teaching and learning, or to enhance archaeological sites and
museum visits, the increasing emphasis on and eye for the opportuni-
ty of this in the last years - especially in Italy - is beyond any doubt.
The main reason is that this tool has the potential to be very adap-
tive and to allow a wide range of possibilities. These benefits can be
classified into three different groups (with many spaces of interac-
tion): education, public outreach and audience engagement, and tour-
istic development.
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4.1 Education and Learning

The popularity of video games, especially among younger people,
makes them an ideal medium for educational purposes. Serious games
can provide player engagement by creating a fun experience for users
while also supporting them to achieve learning objectives. That is why
games can also aid in familiarizing young people and adults with spe-
cific cultural heritage topics, such as ancient history or archaeology,
and significantly increase their interest levels and engagement (Mor-
tara et al. 2014). Supporting the player to achieve learning targets
through a fun experience is the objective and main feature of a serious
game. The fun aspect of a serious game provides engagement and can
be determined by several factors like storyboard, graphics, usability,
collaboration/competition mechanisms, and interaction devices (Mar-
iotti, Marotta 2020). The learning aspect implements a pedagogical
approach, by structuring the educational content and organizing its
presentation (Capdevila Ibafiez et al. 2011). An appealing and mean-
ingful environment, a compelling narrative, and a suited and intuitive
interaction paradigm are the three main elements to create engage-
ment. Moreover, serious games for cultural heritage seem particu-
larly suited for the affective domain. Empathy with a game character
and plot may be very helpful to understand historical events, differ-
ent ancient cultures, other people’s feelings, problems, and behaviors,
on the one hand, and the beauty and value of the past, architecture,
art, and heritage, on the other one. This persuasive approach should
be combined with the rigour of the scientific method, which is a bal-
ance not easy to achieve, not only in games. As pointed out by Morta-
ra et al. (2014), adventure games are particularly suited to implement
the “learning by doing” approach (Dewey 1938), which is related to
the constructivism theory, where the player learns by constructing
knowledge while doing a meaningful activity. In this approach to ed-
ucation, the learner does not passively receive information - as in a
simple explanation, a panel or a virtual reconstruction although ac-
companied by a description - but rather actively constructs new know-
ledge by finding information in the game, understanding it, and then
applying the new knowledge to fulfil tasks (Boyan, Sherry 2011). As
underlined in Froschauer (2012), players remember more the know-
ledge related to task completion than information directly provided
by the game, not to mention that simply responding to direct instruc-
tions would not be fun at all.

Moreover, serious games allow a personalized approach to learn-
ing: except for games located in exhibitions or designed as mobile ap-
plications for augmented visits, all the other games can be consumed
at home or school, or both; a game can even be played partially at
school, in small groups and with the support of the teacher, and par-
tially at home for example as a tool to review the acquired knowledge.
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4.2 Public Engagement

In a 2017 article discussing whether archaeologists and games could
mix, Erik Champion (2017) concluded saying:

My solution is to suggest that rather than concentrate on the tech-
nology, archaeologists should focus on the expected audience.
What do we want to show with digital technology, for what pur-
pose, for which audience, and how will we know when we have
succeeded? (27)

I think he pointed out a key issue regarding this discussion: different
professionalism and different competences are essential for a good
result. Archaeologists have their area of expertise regarding histor-
ical and archaeological content, narrative, storytelling; on the other
hand, the technological aspects should be determined by other pro-
fessionals whose knowledge about the game industry better fits the
requests. But this also means that since we, as archaeologists, are
entering a completely new way of communicating, we have at least to
understand the ‘new rules’ of video game form. One of the main risks
is to be too didactic since we are used to telling historical events and
explain processes. In a video game, this would be totally wrong. In
this case, you have to create the system to show the player, do not
tell them. They have to be put in a situation in which they have to
use the acquired knowledge to go on in the game: these are the keys
to children’s engagement (Haddad 2016) and they work for adults
too, as suggested by the already cited “learning by doing” approach.

Moreover, public engagement and the communication of archae-
ological data have been on the top list of the major concern in Ital-
ian archaeology debate in the last decade (Volpe 2020) and the nat-
ural development of multiple strategies exploiting different mediums
was a natural consequence of this new experimental attitude in which
technology has been playing a central role. While archaeological con-
tent has always evoked a certain interest and fascination, archaeolog-
ical sites or museum have often been perceived by the general pub-
lic as places for experts and professionals. Archaeologists have finally
learned that a different approach, less patronizing and truly more in-
formative and inclusive, makes people enjoy the content more easily
and experience the visit in a more friendly way; in doing so, they will
feel engaged, free to appreciate the past and also have fun.

Video games, in particular, are a form of new media, whose novel
affordances facilitate active participation and agency through play-
er interaction with both content and digital systems, thus providing
the player with the ability to direct or alter the course and outcome
of the game as it progresses. The thrill of discovery and exploration
combined with the opportunity to relive the past is something that
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appeals both on an instinctive and emotional level. Video games have
played into this desire in several ways. First of all, because they al-
low players to immerse themselves in the experience: in the case of
a serious game set in the past, the authenticity of the space (whether
stylized or not) and of the narrative is fundamental. ‘Experience’ is
a keyword when people discuss using game-based learning. Games
engage people psychologically - they can be very emotional experi-
ences - and they also engage people physiologically. What is going on
beyond the peripheries of the TV screen or computer monitor ceas-
es to register to the user. His/her heart rate increases, the hair on
the back of the neck stands up and s/he may well end up laughing
out loud at (or furiously cursing at) a virtual character who is actu-
ally nothing more than a collection of pixels and programming code.
Games are very good at using drama, storyline, humour and charac-
ters to create a compelling experience which, from a training point
of view, develops memory hooks and means that learners not only re-
member what happened but also why it happened.

In an archaeological serious game project, archaeological ex-
pertise becomes essential and it can be easily translated both in
set dressing and in information conveyed through boxes, dialogues,
meaningful objects etc. (Anderson et al. 2010). To encourage an ac-
tively involved player, free to explore and to interact, the creation of
a ‘safe’ setting in which errors, mistakes, wrong moves are allowed
and have no ‘real’ consequences is necessary. This ‘safe virtual space’
is also supported by the ‘avatar’ or in general by the possibility to
play through someone else (a character) and with an interface screen
that provides the player with the ‘right distance’ between what is re-
al and what is not. Moreover, games, more than any other medium,
have the advantage of establishing a direct relationship with the play-
er: the game and the story only evolve if he/she makes a move and
this occurrence makes players feel like they are the protagonist of
the story. In this way, cognitive and emotional responses for vigor-
ous historical engagement can be created: apart from the stimula-
tion of reflection, people have the opportunity to explore past events
and information and to perceive history in an all-encompassing way.

Focusing back on Champion’s suggestion, I too believe that know-
ing the audience we are addressing is fundamental, as it is crucial
in every practice of communication. However, I would say that, for
an archaeologist, the main focus of the creative process of a serious
game should be the content. One could argue that the more creators
master the content, the more they will be able to translate it into a
comprehensible language for the target public. As I said, it’s not al-
ways so easy. This represents a crucial moment in the creative pro-
cess because it requires working with professional game designers
and developers: by creating together, we all found ourselves con-
stantly pushing up against the boundaries of our disciplines and by
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doing so, we, as archaeologists, have the opportunity to critically re-
flect on our own perspective and to experiment a completely new way
of communicating our research by adapting our language to the vid-
eo game medium as well as the audience (Copplestone 2017).

4.3 Touristic Outcomes

Towards the end of 2009, Ubisoft released the second chapter of its
series Assassin’s Creed. One of the settings of the game was Mon-
teriggioni, a small medieval Tuscan village near Siena. Economic re-
sults regarding the tourism sector from the first half of 2010 (from
January 1st to June 30th) pointed out an increase of 7.24% in arriv-
als and 16.28% in overnight stays in town compared to the same pe-
riod in 2009 (Capone 2011). Six years later, in summer 2016, the mu-
nicipal administration of Monteriggioni launched a survey asking
500 tourists to fill out a questionnaire. Among the questions, there
was one that concerned the knowledge of Assassin’s Creed II. The re-
sult was that 11.4% of people answered that they knew Monteriggio-
ni thanks to the video game.

According to recent studies, as in the case of films or books, vid-
eo games should be considered as a driver of tourism (Dubois, Gibbs
2018; Sajid 2018). A very recent survey of 827 Italian gamers car-
ried out by the project Italian Videogame Program (2019) confirmed
that the majority of them (79.9%) are willing to visit a place they got
to know through a video game and that 47,9% already have done so.

First of all, this potential breaks the cliché according to which vid-
eo games have a very negative influence on players (especially the
youngest) because they would induce them to isolation and discon-
nect from reality. Secondly, this possibility deserves to be careful-
ly considered and exploited for many good reasons: to enhance the
knowledge and the value of cultural heritage in general, to address
public engagement and audience development, and to promote ar-
chaeological sites, parks, museums. The development of public ar-
chaeology as a field of study and the significant European conventions
and documents released in the new millennium (Council of Europe
2005; Council of the European Union 2014) contributed to placing
laypeople and sustainable development through the promotion of
cultural heritage at the centre of the archaeological discourse. The
commitment to public participation is of pivotal importance for ar-
chaeology, given the need to clearly demonstrate the extent of its eco-
nomic and socio-cultural impacts. Once again, archaeological serious
games can be a strategic asset for achieving these objects. Games,
in fact, are increasingly being played online (on the browser) and/or
on mobile devices. The latter ones, in particular, have a great poten-
tial to engage museum visitors. Mobile applications typically feature
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images, bar-codes, and QR codes and exploit GPS position (e.g. the
already cited Inventum and Mi Rasna). One popular type of feature
in this perspective is ‘location-gaming’: the mechanic is that players
go to places, do fast, simple tasks (like typing something into their
phone, or simply confirming their presence by pressing a button in
the app), and win a reward (either virtual points as in Mi Rasna, or
the possibility to unlock new areas or options as in Father and Son,
or even something tangible). The opportunity given by this mecha-
nism motivates players on one hand and concretely involves cultural
spaces on the other. This also allows museums, cultural institutions,
and even local administrations to make themselves known, develop
a network of multiple connections, and share common benefits de-
riving from this growth.

The ‘visiting time expansion’ is another very interesting key point
and it is probably the litmus test for the effectiveness of the serious
game project because it allows us to evaluate what links the virtual
scenario offered by serious games and the real space they represent
or refer to in their interconnection. Let us consider, for instance, an
archaeological site: tourists may visit it and then go back home. If we
are lucky and it happens that they are particularly interested in the
historical context and/or amongst those who grow a particular fasci-
nation with the remains, they may be interested in coming back for a
second visit or in developing their own research and curiosity after-
wards. This is unfortunately a very rare occurrence. A serious game
offers the opportunity to expand visitors’ time on the site and it can
provide further information about it (potentially much more than any
guide can do during a generic visit - just think for example of the As-
sassin’s Creed Discovery Tours (Porter 2018) - and providing more
fun than a book for the majority of people). Moreover, it gives play-
ers the chance to choose when to access that information: in some
cases, it can be done before the visit, in others after, but nothing pre-
vents them to do it even during the visit. Serious games can be ad-
justed and conceived to offer a tailored experience and to overcome
time and space limitations, especially given that the great challenge
of our time is to move from a mass-oriented approach towards a per-
sonalized experience (Mortara et al. 2014). However, the benefits of
serious games applied to archaeological heritage are not limited to
a post-visit moment. As we have seen, they can actually be extreme-
ly convenient to engage a larger and more diversified audience and
by doing so, to attract the public and bring people physically to spe-
cific places. In this sense, and by linking the touristic benefits to the
educational ones, teachers can also use serious games to prepare the
visit to a specific site or museum and, in particular circumstances,
they can also be used as a temporary substitute for the visit (e.g. in
case of bad weather referring to open-air archaeological sites or un-
der any other inconvenience).
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5  Future Challenges: Assessing Archaeological
Serious Games

While several serious games have been developed in the last years,
and despite the consensus that they have as a tool for instruction,
still the literature stresses a lack of significant, extensive user tests:
their effectiveness in terms of learning outcomes is still understudied
mainly due to the complexity involved in assessing intangible meas-
ures (Bellotti et al. 2013). A systematic approach - based on estab-
lished principles and guidelines - is necessary to enhance the design
of serious games, and many studies lack a rigorous assessment. An
important aspect of assessing serious games, like other educational
tools, is the user performance assessment. This is an important ar-
ea of exploration because serious games are intended to evaluate the
learning progress as well as the outcomes. This also emphasizes the
importance of providing appropriate feedback to the player. More-
over, performance assessment enables adaptability and personali-
zation to meet individual needs in various aspects, such as learning
styles, information provision rates, feedback, and so forth. Despite the
globally growing interest in digital game-based learning and the sig-
nificant efforts in researching and evaluating serious games, consid-
erable weaknesses remain, including a lack of comprehensive frame-
works for comparative evaluation: it is possible to evaluate a single
title, problems come when you have to deal with more than one since
it is very difficult to assess all the characteristics and the relative lev-
el of learning they allow for. While some game-based learning mod-
els have been developed in the literature (Mayer et al. 2014), they do
not specifically tackle the evaluation of the learning impact produced
in the learner by playing (serious) games. Despite many methodolo-
gies that have been elaborated in the last years (Catalano, Luccini,
Mortara 2014), this remains nowadays one of the most important chal-
lenges researchers have to deal with.

This applies all the more to Italy where serious games are now
slowly starting to be recognized as effective tools applied to cultur-
al heritage enhancement. Further research is necessary to investi-
gate in greater detail the real effectiveness of the various types of
serious games, to define a methodology based on metrics and evalu-
ation tools (Bellotti, Berta, De Gloria 2010), even more so those with
archaeological content.

Since the purpose of a serious game is twofold: to be fun and en-
tertaining, and to be educational, therefore, assessment of a seri-
ous game must consider both aspects of fun/enjoyment and educa-
tional impact.

Standardized assessment methods often take less time and are
easier to conduct, and their results are readily interpretable. The
easiest way in this sense is appropriate questionnaires administered
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before and after the experience. However, in the case of an archae-
ological serious game, the intent is often much more complex than
the mere learning aspect. Serious games have proven to potential-
ly be an independent instrument, capable to bring information, last-
ing engagement, knowledge, and curiosity to a very diversified pub-
lic. So, how to assess these further aspects? Recent studies have
explored how play-based assessment can provide more detailed and
reliable evaluation and emerging interests reflect the needs for an
alternative or supplemental assessment tool to overcome limitations
in the standardized approach. Play-based, or in-game, assessment
(which can also be personalised in case of different users) can pro-
vide more detailed and reliable information, and the emerging inter-
est in this field reflects the need for alternative and/or supplemental
assessment tools to overcome limitations in the standard approach-
es (Bellotti et al. 2013).

I strongly suggest that, in the case of an archaeological serious
game, all the aspects discussed before (the recognised benefits) must
be taken into consideration and carefully assessed since they can
be considered the learning outcomes linked to knowledge acquisi-
tion and skills development. Learning is a complex construct diffi-
cult to measure since it deals with personal behavior and emotions,
and as Brockmyer et al. (2009) suggest, indirect measures of learn-
ing must be applied to assess the levels of engagement of players.
These indirect measures in the archaeological field must take sever-
al other data into account as Koutsabasis (2017) suggests: from tour-
istic numbers to scholastic results, and visitors’ retention referable
to the development of serious games project connected to a site or a
museum, just to name a few. When it comes to the benefits of cultur-
al heritage, as archaeologists, we know that this account cannot be
calculated in terms of cash, but on a much larger scale, in reason of
the productive assets generated by the activities that revolve around
this particular type of resource and, I would add, in terms of pub-
lic engagement: the most important economic calculation is the one
that measures the wealth produced in terms that I would define ‘in-
tangible’ and longer-term. We must, in fact, calculate the lower ex-
penditure generated over time by that which we can define it as ‘ac-
tive social protection’, that is, a cultural and participatory growth,
which leads to responsible social behavior respectful of monuments,
of landscape and environment. It goes without saying that by cross-
referencing these - apparently - different data, a more detailed and
defined assessment can be provided and the real benefits generated
by an archaeological serious game can be estimated.
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6 Conclusions

Serious games are an acknowledged tool for several purposes and
amongst this range of possibilities, they can meet archaeological aims
and so, represent an extraordinary medium for archaeological herit-
age dissemination and enhancement. First of all, they are a potential
for public outreach and education, because they can strongly moti-
vate learners and create awareness about a topic. They can also pro-
vide immersive environments where a large variety of users can prac-
tice knowledge and skills, and finally, they can be used as an asset to
promote tourism and sustainable cultural heritage development. The
design of a serious game, by its nature, requires the iterative collab-
oration of various experts with specific competencies and skills: edu-
cators, art directors, game designers, scriptwriters, software devel-
opers, graphic and sound designers. Additionally, a serious game in
the archaeological heritage field cannot ignore the domain experts
who select the educational contents and provide scientific validity and
reliability. This teamwork aims at preventing the project from being
just a game with an extra layer of pedagogical and pseudo-archaeo-
logical content. There needs to be a new breed of archaeologists who
take an active participatory role, as consultants, developers, and writ-
ers. This is an ethical responsibility but also a very stimulating pos-
sibility for archaeologists who are interested in exploring new ways
to engage the public, share their research and promote archaeolog-
ical sites and knowledge: actually, this kind of new interdisciplinary
professional profiles can take up the challenge and, through serious
games, create a brand new set of opportunities for professionals and
cultural and archaeological heritage (Mariotti 2020a).

However, for serious games to be considered a viable educational
tool, they must provide some means of testing and progress track-
ing. As Kevin Corti of PIXELearning stated (Michael, Chen 2005).
Again, archaeologists must take care of this issue in collaboration
with other professionals. This will increase efficiency in designing
games and authoring contents, which is a key requirement for the
serious game industry. By doing so, archaeologists can also get the
chance to explore how and why creating and communicating through
serious games might provide powerful new ways to think about, do,
and present the past.
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