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Abstract: This contribution analyses and discusses the use of 3D technology in education and learning.
Basing the discussion on a case study performed during two seasons of a ﬁeld school for 1st-year archaeology
students, we explore how to expand traditional didactic programs by developing and testing a web-based
system for educational purposes. We examine how these technologies can be used as educational means and
supporting tools during an excavation; how universities can incorporate these technologies into pedagogy.
We investigate whether the combination of these technologies with a successful pedagogical theory could
promote students’ comprehension of the reﬂexive approach and engagement with the interpretative process.
We introduced the students to a complete excavation methodology, including excavation, documentation, data management, and interpretation. Alongside the traditional documentation, a digital approach
was added, with 3D technologies and an Interactive Visualisation System that allows fully three-dimensional reasoning from the beginning and throughout the whole archaeological process. Preliminary results
show that students easily incorporate 3D documentation into their toolbox for analysing and visualising the
material and understand both the possibilities and limitations of the system. However, we identiﬁed some
limitations in the students’ use of the system. Together with the students’ feedback, we will use them to
develop it further and discuss its use in education.
Keywords: 3D-technology, education, ﬁeldwork, interpretation, reﬂexive process

1 Introduction
The matter of pedagogy in archaeology has received considerable critical attention: recently, there has been
renewed interest in addressing the discussion about the way teaching approaches can aﬀect learning
(Ambrose, Bridges, DiPietro, Lovett, & Norman, 2010; Fox, 1983; Kreber, 2002; Trigwell, 2006) and on
the importance of deep approach to learning.
Recent research has investigated contemporary pedagogical theories (Al Khabour, in press; Colaninno,
2019), emphasising the signiﬁcance of archaeology pedagogy to produce better archaeological knowledge
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(Cobb & Croucher, 2014). And current studies reﬂect on the importance of technology in archaeological
education (Agbe-Davies, Galle, Hauser, & Neiman, 2014; Dell’Unto, 2018; Evans & Daly, 2006; Lock, 2006;
Papadopoulos, Chrysanthi, & Murrieta-Flores, 2012; Opitz & Limp, 2015). However, although some research
has been conducted (Garstki, Larkee, & LaDisa, 2019; Peuramaki-Brown, Morton, Seitsonen, Sims, & Blaine,
2020), the integration of 3D visualisation systems with successful pedagogical theories that promote deeplearning approaches in ﬁeld-archaeology courses is missing. Deep-learning approaches, which are associated with higher quality learning outcomes, occur when the teacher encourages self-directed learning and
makes time for students to interact and discuss problems, provokes debate, and questions students’ ideas
developing a conversation with them (Trigwell, 2006, pp. 108–113).
This article explores the ways Project-based learning (PBL) activity of archaeological excavation is
combined with the use of technology as a means to boost students’ deep and active approaches to learning,
increase their conﬁdence with the latest digital methods applied to archaeology, and provide preliminary
insight into the development of such tools and undergraduate student use.

2 Archaeology and Pedagogy
A signiﬁcant body of literature recognises the importance of a pedagogical deep-learning approach in
education and demonstrates how the teaching strategies can inﬂuence learning (Ambrose et al., 2010;
Fox, 1983; Kreber, 2002; Trigwell, 2006). The teachers, who cannot directly observe learning while it is
happening (Fox, 1983, p. 151), need to combine theories and the design of eﬀective course activities to
achieve the motivation associated with deep-learning. Combining the two, indeed, allows the students to have
an intrinsic interest in the tasks and expectations of enjoyment in carrying them out (Trigwell, 2006, p. 109).
The importance of research on pedagogy in archaeology is proved by the growth of studies and
inquiries (Hamilakis, 2004; Lea, 2020; Synnestvedt, 2015). Some studies focus on the application of already
existing pedagogical theories to archaeology (al Kahabour, 2020; Colaninno, 2019), and others aim at the
deﬁnition of new theories (Cobb & Croucher, 2014). And the increased diﬀusion of technologies throughout
the archaeological practices also aﬀects the research on archaeology pedagogy and inﬂuences some pedagogical theories.
Scholars acknowledge the importance of technologies in archaeological education, considering that
computer-assisted learning helps to create a fruitful pedagogical environment (Evans & Daly, 2006),
arguing that digital curation should be a pervasive epistemic-pragmatic activity encompassing the entire
archaeological process (Dallas, 2015, p. 176), and recognising the strength of 3D models over more distanced and static 2D contents (Opitz & Limp, 2015, p. 357). Scholars, moreover, emphasise the importance of
technologies in the production of archaeological knowledge (Dell’Unto, 2018, p. 58) and admit these are an
undervalued resource for education (Agbe-Davies et al., 2014, pp. 837–855). Recent experiences in the use
of technologies in archaeological education attest to signiﬁcant growth of students’ knowledge and skills
(Agbe-Davies et al., 2014, p. 855; Derudas, Dell’Unto, Callieri, & Apel, 2021), demonstrating that they should
be included in the archaeology curriculum.
However, to let the students reach a deep approach to learning, achieve critical reasoning, and promote
the comprehension of a reﬂexive approach and an engagement with the interpretative process, it is important
to combine technologies with a successful pedagogical theory. A recent review of the available online learning
platforms and tutorials in digital archaeology reveals some of their limits, such as a focus on technical aspects
more than on a critical evaluation of wider intellectual ramiﬁcations and impact (Daems, 2020, p. 90).
Yet, there are promising applications that combine digital resources and the attention to the epistemological possibilities of digital archaeology, which include pedagogical practices and digitally informed
habits of thought (Daems, 2020, pp. 91–92). For example, the pilot project by Garstki et al. is to assess the
eﬃcacy of digital 3D artefact and excavation models for teaching via the introduction of three-dimensional
archaeological contents implemented in an immersive system (MARVL). The professor uses the system to
guide a virtual experience for integrating and supplementing the lectures’ existing structure. According to
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the authors, the use of such a new media in the course can attract a wider number of students without
aﬀecting the main purpose of the course, which is to develop broad critical thinking skills crucial to
interpreting the past by analysing the material culture (Garstki et al., 2019, pp. 48–52).
Technology-enabled learning is another example of the integration of technologies within archaeological pedagogy: it combines various teaching activities and exploits digital technology to create “enthusiastic, engaging, respectful and accessible educational experiences” (Peuramaki-Brown et al., 2020, p. 1).
Such examples reveal a gradual increase in interest in the use of technologies in archaeological
education. However, more attention to the pedagogical aspects of such implementations would help to
deﬁne pragmatic educational strategies in ﬁeld-archaeology courses. In our educational experience, we
aimed at combining the PBL activity of archaeological excavation with the use of technology as a means to
boost students’ deep and active learning and to increase their conﬁdence with the latest digital methods
applied to archaeology.
Among pedagogical theories, PBL is considered relevant for promoting a deep-learning approach,
achieved through engaging with authentic tasks and learning by doing (Bell, 2010; Helle, Tynjälä, & Olkinuora, 2006). PBL activities, in fact, involve students’ initiative in the solution of an authentic task or a
problem and imply various educational activities where the teachers have an advisory role; the end product of
PBL activities is commonly a report (Helle et al., 2006, p. 288). Archaeological excavations, which are
authentic tasks in the form of projects by their very nature, ensure active learning and engagement.

3 Research Problem and Aim
Our study expects to bring an inspirational contribution to speciﬁc current research in archaeology education, combining a pedagogical approach with digital technologies. We believe it is needed for a deeper
critical reﬂection on integrating digital technologies in archaeological pedagogy to promote a deep
approach to learning, student engagement, critical thinking, and reﬂexivity. Considering that in academia,
the use of digital technologies is widely accepted throughout the excavation process, we believe it is crucial
to integrate these technologies in archaeological training based on solid pedagogical theories.
Through the experimentation of the new approach we engage with, the goal was to estimate the eﬀects of
using these technologies in the educational path of undergraduate students. We also intended to apply to
archaeological education the exhortation “to think incisively about how we can use [digital systems] in ways
that transform what we are accomplishing in our archaeological research” (Jackson, Motz, & Brown, 2016, p. 179).
Nowadays, to make archaeology richer, it is not possible to separate archaeology and archaeological
computing (Chrysanthi, Murrieta Flores, & Papadopoulos, 2012, p. 7); for this reason, we intended to
integrate available computer applications within the ﬁeld course, a PBL experience per se. We aimed to
design and give the students “a critically engaged and theoretically driven application of technological
methods” (Perry & Taylor, 2018, pp. 13–14), and we deﬁned a documentation and data management pipeline to let the students have a complete view of the multiple practices employed in the research investigations conducted at a typical excavation.
Besides learning and practising the basics of handmade drawings and context-sheets ﬁlling-in, the
students also practised artefacts and samples recording within a 3D GIS system. Finally, they used a webbased Interactive Visualisation System (IVS) created especially for them as a supporting tool while writing
the report (https://www.darklab.lu.se/digital-collections/dynamic-excavation/sodra-sallerup/).
This online platform embeds the excavation components exploiting digital technologies as a reﬂexive
tool: instantly and conveniently available information, indeed, enable archaeologists to make betterinformed decisions and interpretations (Berggren et al., 2015) and facilitating a self-reﬂexive attitude.
3DHOP is the tool chosen for developing the IVS of the Södra Sallerup excavation, a versatile web 3D
viewer developed for the publication of Cultural Heritage three-dimensional contents that can be tailored
according to one’s speciﬁc needs (Potenziani et al., 2015; Potenziani, Callieri, & Scopigno, 2018).
The Södra Sallerup IVS consists of an online interface that enables access to the 3D dataset of the entire
excavation area and of the numerous excavation units excavated by the students. Students can visualise
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each three-dimensional model independently, thanks to the possibility oﬀered by 3DHOP: we managed and
customised the appearance and the visibility of the models to be displayed, allowing the students to choose
whether to visualise more 3D models on the screen simultaneously. We implemented a set of tools to let the
students perform basic analysis such as visualisation of solid colours, control of light parameters, measurement of distances, retrievement of coordinate information, and sectioning of planes. Thanks to these tools
and the possibility to save screenshots, the students could obtain analytical information and build visual
descriptions for the narrative of their interpretation. We considered that the user-friendly interface of the
platform designed was suitable for students with diﬀerent technological backgrounds and experiences.

4 Södra Sallerup Methodology
The IVS has been used experimentally during two ﬁeld courses organised by the Department of Archaeology
and Ancient History of Lund University in 2019 and 2020. The students were on their second term of
studying archaeology, and for many, this was their ﬁrst experience of an archaeological excavation. This
course’s main components consist of one week of excavation activities and one week of post-excavation
work, including processing ﬁnds and documentation and writing reports. The excavation took place in
Södra Sallerup, just East of the city of Malmö in Southern Sweden. The area is known for Neolithic ﬂint
mines (Nielsen & Rudebeck, 1991; Rudebeck, 1994), and the excavated object is a stratiﬁed deposit dated to
the Bronze and Iron Ages (Berggren, forthcoming). The deposit consists of a main, upper layer covering an
area of 15 × 11 m and some smaller lower layers, in all about 0.2–0.3 m deep. The deposit is a suitable object
for inexperienced students, with uncomplicated stratigraphy and a fair amount of ﬁnds consisting of
pottery sherds, fragments of animal bones, and reused or redeposited Neolithic ﬂint implements. The layers
were excavated in a grid of 1 m squares using a single context method, but divided into 0.1 m spits where
they were thicker than this.
We produced two versions of the IVS, one for each campaign; they were made available for the students
for the report writing during the laboratory week. In the 2020 campaign, students had access to both versions.
For the implementation of the IVS 2019, we produced twenty-eight 3D models divided as follows: two of
the entire trench, before and after the excavation; twenty-four of the excavation units investigated, and two
of the ﬁnds in situ (Figure 1). After conversion into the nexus compressed format (Ponchio & Dellepiane,

Figure 1: The 2019 interactive visualisation system of Södra Sallerup.
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2015), we uploaded the 3D models to the system. The students accessed and started to use the IVS at the
beginning of the laboratory week.
During the 2020 season, we produced three models of the trench (before and after the investigation, as
in 2019), twenty-seven models of excavation units, and three models of artefacts (documented in situ before
their removal) and compressed them into the nexus format and added them in the system.
Unlike 2019, in 2020, we uploaded in the IVS also the models of the extents of the lower contexts/layers
recorded during the excavation. These are non-compressed low-resolution models drawn directly on the 3D
models of the trench and excavation units and visualised in the system with a transparent colour that
enables to recognise the contexts’ extension (Figure 2) instantly.

Figure 2: The 2020 interactive visualisation system of Södra Sallerup.

In this version of the system, the students were able to access the ﬁnal state of 2019 excavation, too,
both on a trench and excavation-unit level.
We presented the IVS to the students as an additional tool for writing the report, together with the
hand-written documentation they themselves produced and the 3D GIS.
We had time to evaluate and learn from the ﬁrst implementation while planning the second during the
1 year gap between the two campaigns. This possibility led us to design a more in-depth evaluation of the
student learning process during the second campaign concerning the various documentation methods. We
carried out this evaluation through a questionnaire given to the students at the end of the course in 2020.

5 Application
5.1 Excavation 2019
Twenty-two students excavated 12 one-per-one-meter excavation units in pairs (Figure 3). The recordings of
the trench and the deposit were performed with GPS, total station, and photogrammetric acquisition for the
generation of a three-dimensional model (through image-based modelling techniques). In the daily ﬁeldwork, the students produced handmade drawings of sections and measured ﬁnds and sample locations via
total station.
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Figure 3: Photo from 2019 excavation, overview of students excavating. Photo: Paola Derudas.

After a brief training on the photogrammetric acquisition process and a demonstration of the data
processing, the students were invited to take photographs of their excavation units and of relevant ﬁnds for
the generation of three-dimensional models. The students followed the data processing (from the 3D model
generation to its implementation in the 3D GIS system) together with one of the teachers, who also performed the survey-data download, processing, and 3D GIS system implementation because of time constraints. On the ﬁrst day of the post-excavation week in the laboratory, we shared the IVS of the excavation
with the students, providing them with information on its functionalities (https://models.darklab.lu.se/
dig_excav/Sallerup19/SodraSallerup19.html).
The students worked in groups and wrote ﬁve reports. After the short introduction to the IVS, they were
able to use the system without problems: they could easily access and navigate the complete stratigraphy
recorded, exploring the high-resolution 3D models, and used it both for basic analysis and creating
illustrations.

5.1.1 Analysis
During the post-excavation process, the students worked on report writing and on artefact analysis and
recording, and they could do it by exploiting the visualisation system. They could virtually go back to their
excavation unit, observe its characteristics and stratigraphic relationships, and retrieve quantitative and
spatial information useful for their report writing.
The students were instructed how to use the IVS system during the ﬁrst day of the post-excavation
week, and after this, no one asked for more instructions. The students understood it quickly and had no
major problems in using it, even though they had had no previous similar experience or technological skill.
A systematic review of their use of the IVS was not performed, so we have no data on the extent of this use.
However, we could observe the students during this work and could see that they used the system. In one of
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the reports (Bergman, Dahlström, Larsson, & Lindahl, 2019), the possibilities of the visualisation system are
mentioned, such as turning layers oﬀ and on, taking measurements, and locating the exact position of
ﬁnds. We can see that this particular report and an additional one (Andersen, Andersson, Ferreira, &
Petersen, 2019) state the coordinates for various ﬁnds, and we conclude they used the system to retrieve
this data. Moreover, in two reports (Andersen et al., 2019; Bergman et al., 2019), it is mentioned how the
students used the 3D visualisation to analyse the spread of a stone layer that extended over several squares,
excavated by the two diﬀerent groups (Figure 4). The squares were not excavated at the same pace, so the
stone level was not simultaneously visible in neighbouring squares during excavation. Instead, the stones
were made visible together in the 3D model and the illustration. The students thus used the system to merge
parts of an entity that was fragmented by the excavation to better understand it and created an image of this
entity using the system.

Figure 4: The picture, taken from one of the reports (Bergman et al., 2019), shows the students’ use of IVS/3DHOP to visualise
the extension of the stone layer in three units. They have combined 3D models of their own unit and the neighbouring group’s
units.

Another group of students (Ahnlund Malmberg et al., 2019) also reﬂected on their experience of subjectivity during the process of interpretation. They realise that two individuals may experience soil characteristics diﬀerently, and they acknowledge their diﬃculty in comparing their interpretations of diﬀerent
units. However, they did not try to overcome this diﬃculty by combining the units in the IVS and thus
comparing them in the image. Other students did combine models created at diﬀerent times (e.g. Svensson,
Sarpehöök, Wendt, & Radtke, 2019), but it is not clear whether the depicted levels had been simultaneously
visible and the combined 3D image was used for interpretation.

5.1.2 Illustrations
In all ﬁve reports of 2019, the IVS was used to create illustrations of the deposit and the excavated squares
by screenshots. In most of the reports, two or three such illustrations were used, and in one report (Bergman
et al., 2019), eight illustrations were used. The illustrations varied in view and contents (Table 1).
It is interesting that the angled view (most with a slightly slanted angle and some with a skewed
angle – see examples in Figure 5) is used in as many as 50% of the overview cases, considering the
orthographic view and the vertical plane view are standard in archaeological documentation and illustration. As this is their ﬁrst excavation, the students may not be familiar with this norm and thus act more
freely when choosing a view. They may have chosen the angled view as they found it is illustrative and nice,
but also because it felt most natural, as the angle is similar to the view of a person standing or sitting beside
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Table 1: The diﬀerent uses of IVS illustrations in the student reports of 2019
Content

View

Number of illustrations

Overview whole deposit
Overview whole deposit
Overview of 1–3 squares
Overview of 1–3 squares
Detail of ﬁnd or stone concentration

Orthographic
Angle
Orthographic
Angle
Orthographic

1
1
7
7
2

Figure 5: Examples of views used by the students (Ahnlund Malmberg et al., 2019; Petersén et al., 2019) (a) and (b) slightly
skewed angled views; (c) orthographic view.

the square. It may also have been chosen because it gives a view of the proﬁles around the square and thus
illustrates the thickness of the excavated layer.
In one of the two overviews of the whole deposit (Petersén, Ekman, Vitale, & Osvath, 2019), the location
of the excavated squares in the deposit was highlighted with a red rectangle (Figure 5c). This was the only
case when the students used some kind of amendment to the image taken from the IVS. The students of
2019 did not use the images to show explicit interpretations or point to certain issues discussed in the text,
with the exception of the distribution of the stone layer mentioned above. We do not know whether this is
because they lacked time to fully explore the possibilities of the visualisation system or because they did not
understand them or did not think of them. However, in one of the reports (Ahnlund Malmberg et al., 2019),
the students explicitly state that they think the addition of the 3D images made their reports more scientiﬁc.
To conclude, some interesting observations we made after the 2019 excavation concern the choice of
view of the students being somewhat unconventional and the use of the system to visualise something they
could not see during excavation but was instead visible in the model. This possibility “to fully integrate
excavation and postprocessing in a complex spatial analysis reconnecting contexts excavated on diﬀerent
occasions in the ﬁeld process” (Wilhelmson & Dell’Unto, 2015) has been mentioned as one of the beneﬁts of
virtual visualisation.
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Figure 6: Photo of ongoing excavation in 2020. Photo: Paola Derudas.

5.2 Excavation 2020
Ten students excavated one-per-one-meter excavation units each (Figure 6). The 2019 campaign IVS was
used at the trench’s edge to describe and show the students the stratigraphy and progress of the previous
year’s investigation during the ﬁrst day of ﬁeldwork, and it was made available to them from the beginning
of the ﬁeld activities, together with the excavation reports of their colleagues of 2019.
We employed the same documentation and data management methodologies and procedures used in
2019. On the ﬁrst day of the post-excavation, we shared the 2020 IVS with the students, showing them its
functionalities and possibilities. Compared to the 2019 excavation campaign, the 2020 IVS had some small
improvements: together with the models of the excavation units, the students could visualise models of the
contexts (layers) with transparent colours (Figure 7) and could directly save screenshots via a dedicated
button (https://models.darklab.lu.se/dig_excav/Sallerup20/SodraSallerup20_contexts.html).
The students were divided into groups and wrote three reports. As during the previous year, the
students used the IVS to analyse the material as well as make illustrations. In addition, they could access
the previous year’s (graphic) documentation. Furthermore, we provided the students with the scheme of a
standard report they could use as “scaﬀolded instructions” for writing their report, and they had access to
the previous year’s Södra Sallerup reports as well.
At the end of the two-week ﬁeld course, we delivered an online questionnaire (https://docs.google.
com/forms/d/1kqY8_4rE0OszM3py4ci9oBwOHACUE1RoQPIwnKYmp8Q/edit?usp=drive_web) for the students to answer anonymously, in order to assess quantitatively and qualitatively the validity of the pedagogical approach employed within the course. We asked them about the various documentation methods
used, if they found the acquisition easy or diﬃcult, and how they used the results. Moreover, we compared
what the students said in the questionnaires about the documentation and how it was used to the actual
reports and what they show us about the actual use of the documentation. The results of the questionnaire
are presented below.
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Figure 7: The IVS displays, on the left, contexts 101 and 103 at the beginning of the excavation; on the right, contexts 102 and
104 at the end of the excavation investigation. Illustration: Paola Derudas.

5.2.1 Acquisition
As the students used various documentation methods, from hand drawing to photogrammetry, we wanted
to enquire about their experience of the acquisition of these records. In the questionnaire, we asked the
students to deﬁne the acquisition of both hand-drawing and image-based modelling. The students found
both methodologies of archaeological documentation easy. Still, there is a slight diﬀerence, where the
students show greater ease at hand drawing. This is interesting, as drawing on graphic millimetre paper
to a scale takes some skill in understanding the scale and how it translates to the paper. On the other hand,
image-based modelling is a highly automated process once the photographs are taken. It is rather a matter
of understanding which software to use and how to start the process. However, to really grasp the impact of
the digital method on the quality and character of the data, a full understanding of the digital practice is
necessary. This kind of understanding is crucial regardless of which illustration method is used, digital or
manual (Morgan & Wright, 2018). The reason why the students felt more at ease with the hand drawing is
perhaps that it seems more familiar using pen and paper, even though the scaling was not familiar to them.
Another reason may be the familiarity with hand drawing they achieved during the week, drawing their
sections together with the other students, while the 3D data was processed by one of the teachers while the
students observed. The students were only directly involved in taking the photographs. A more comprehensive and practical hands-on introduction to the digital acquisition and process would have been needed
for a fuller understanding of this part of the documentation on the part of the students. However, within the
limits of the one-week ﬁeldwork, this was not feasible.

5.2.2 Analysis
In the questionnaire, the students were asked to rate how easy or diﬃcult they found using the IVS as well
as state how they used it. All the students stated they found it easy to use, even if in diﬀerent hues. They
responded that they used it mostly to analyse the stratigraphy and to take measurements (70%) and to
understand the connection to other excavation units, and to understand the change in the elevation of the
excavation unit (60%); half of the students also used it to understand the location of their excavation unit in
relation to the greater context and 40% to understand the orientation of the excavation unit and to analyse
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Figure 8: Question 10 illustrates its use in analysis and understanding of the excavation unit.

the layers in plan (Figure 8, question 10). However, in none of the reports of 2020, the coordinates of ﬁnds
recorded in situ are mentioned. It seems they did not use the positioning tool of the IVS.
The students also stated that they used the IVS for visualising the 3D models of the previous excavation.
They did this mostly to compare the characteristics of their excavation unit with those of a close one
previously excavated (ca 86%); some used it to compare the thickness of the layer excavated in their
excavation unit with that of a close one previously excavated (50%) (Figure 9, question 12).
Half of the students stated they used the IVS just some times to visualise the previous excavation
models, and only a few used it many times for this purpose. This is interesting as there are no references
to the previously excavated units in the reports, nor are there any illustrations comparing the units from the
two campaigns (see more below).

Figure 9: Question 12 illustrates its use for the visualisation of the models of the previous year’s excavation.
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Figure 10: Question 11 represents the tools of students’ preferences.

Among the tools embedded in the IVS, the students identiﬁed the measuring tape as the most useful one,
followed by the plane sectioning and the light control (Figure 10, question 15). This is also worth noting,
especially as the plane sectioning is not used to any great extent in the illustrations (see more below).
Many of these uses that are stated in the questionnaire are not directly visible in the reports. We cannot
determine how the students performed their analysis and came to their conclusions. So we asked how they
used the IVS system when they wrote the reports. According to their answers, they used the IVS to retrieve
data such as measurements, coordinates, and relations. To a lesser degree, the IVS was used to visually
check details of the excavated unit and an even lesser degree to visually check details of ﬁnds. Moreover, we
observed the students during the post-excavation work and know they used it. As the students during the
previous year, they needed no help once they had been instructed. Logically, no one stated in the questionnaire that they found the system diﬃcult to use.

5.2.3 Illustrations
The students were asked how they used the IVS to create illustrations for their reports. Visualising in plan,
relation to other units and position within the greater context were stated as the most common uses, but
visualising sections and position of ﬁnds were also quite common. This is interesting as the illustrations in
the reports do not fully correspond with this result of the questionnaire. Generally, the students seem to
overestimate their use of the IVS when creating their illustrations. For example, as seen in Table 2, the
section view is only used in one illustration (Dahlberg, Svensson, & Parker, 2020, Figure 6), but three

Table 2: The diﬀerent uses of the IVS for illustrations in the 2020 student reports
Content

View

Number of illustrations

Overview of deposit
Overview of 1–3 squares
Section of 1 square
Detail of ﬁnd

Orthographic
Orthographic
Vertical plane view
Orthographic

2
13
1
2
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students stated they used it. Moreover, only one illustration in the reports shows a detail of a ﬁnd in situ
taken from the model (Ahlberg, Gisbertz, Lindström, & Olsen, 2020, Figure 13), and three students stated
they used this kind of illustration. Four students stated they used the IVS to illustrate the position of their
unit in the greater context, but only two illustrations show this position (front page Dahlberg et al., 2020;
Ahlberg et al., 2020, Figure 1). One explanation for this discrepancy may be that the students answered,
thinking of their report as a group eﬀort, even though they were each responsible for certain sections of the
text. Even if only one unit was illustrated in section, all students in that group might have answered that
they used this perspective. Another explanation could be that the students felt an expectation to have used
the IVS to a greater extent than they actually did, as we as teachers placed much emphasis on this system.
In 2020, the students made ﬁve, six, and seven illustrations using the IVS for the three reports. The
illustrations were depicting the orthographic view to a great extent. Only one illustration (Dahlberg et al.,
2020, Figure 6) was of the vertical plane (Table 2).
It is interesting as 50% of the students stated they found the plane sectioning tool useful. It was just not
well used for making illustrations for the reports. As the students all drew sections by hand, most of them
used photos of the drawings in their reports. In total, nine illustrations depicted section drawings – in one
report (Larsson Ljungström, Suominen, & Wirestrand, 2020), the hand drawings were digitised. The single
illustration showing a section from the IVS indicates that the section function may have been experienced
as redundant, even though the hand drawings and the IVS section do not depict exactly the same segment
of the excavated unit.
In three illustrations, the students made use of annotations, highlighting something in the image, e.g.
the location of a square in the greater deposit or a ﬁnd in the excavation unit (Ahlberg et al., 2020; Dahlberg
et al., 2020). In one case, three models of squares were combined together in one image (Ahlberg et al.,
2020) to show the layer the excavation reached, similar to the example from the previous year. However, in
this case, it is not clear whether the layer was exposed in level at any point during the excavation or if the
models had to be used to show the layer in the diﬀerent squares together. In any case, it shows the students’
capability of looking beyond their own unit, showing patterns over larger areas in the deposit.
The students of 2020 had more information and functions to work with in the IVS. First, they had the
information from the previous year, but they did not make use of this in the images in their reports, e.g.
showing details of nearby squares or sections. This is interesting, as 50% of them stated in the questionnaire that they looked at the previous models of nearby units during their work. Only 20% used the
information in the 3D GIS system to learn more about the previous year’s units.
Second, they had access to the extent of the layers of the deposit (the main upper layer and the smaller,
lower layers) as graphic features in the IVS. No one used the possibility to illustrate the location of their
square within the layers using these features. A new function making it possible to make the layers
transparent was added during the post-excavation week. This was also not used by the students, or at
least not exploited for the illustrations shown in the reports. However, the students were well-aware of the
potential of the 3D documentation. One student suggests in the report that future research should recreate
the topographical relationship between the deposit and other phenomena in the landscape in a 3D model
(Ahlberg et al., 2020). The students also had access to the 3D GIS system, where they registered all the data.
The possibilities to use this to create plans and illustrations were not used by the students, probably as they
were encouraged to use the IVS.
To conclude, the students of 2020 used the IVS to produce illustrations according to archaeological
norms and overestimated their use of the IVS both for analysis and the production of illustrations.

5.3 Comparison 2019 and 2020
It is diﬃcult to draw conclusions with such a small sample as in this case, but we will discuss some
tendencies that we can see in the data. We base the analysis and discussion on our observations of the
students, the student reports of both years, and the questionnaire of the 2020 campaign.
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The students used the various records both for analysis and illustrations, including the digital data. The
3D GIS system was used to retrieve textual information on artefacts and excavation units but not visual data
(the map function in ArcGIS Pro). Instead, it seems the IVS was the preferred source of visual information in
both 2019 and 2020. The more realistic photographic imagery may be a reason for this preference; however,
the students were probably also inﬂuenced by the importance we as teachers placed on the acquisition of
the visual data by photography. In archaeological reports, GIS is often used to produce plans and other
illustrations, but in this case, we see that the IVS has taken over this function entirely, even though both
softwares were available to the students. It seems the IVS oﬀered all that the students required to make their
illustrations for their reports.
There are some interesting diﬀerences between the two campaigns. The IVS was used to create illustrations to a greater extent in 2020, as more illustrations were created per report. It is not clear why, as the
students on both occasions seemed at ease with the system. But the students of 2020 became more familiar
with it (perhaps as they saw the imagery of the system in the reports of the previous year). The 2020
students adhered to the standard archaeological views without experimenting with the visual possibilities
of the system. Perhaps the students of 2020 were more adaptive to the archaeological visual conventions;
however, these were not stressed by the teachers, not to hamper the creativity with the system. The students
in 2020 were introduced to the IVS earlier in the course, but they did not make more varied use of it than the
students during the previous year. The unconventional views were only seen in 2019. It is possible the 2019
students’ attitude towards the views of archaeological images and illustrations may point to a change of
archaeological illustration practices in the future, as the possibilities of easily experimenting with various
angles have become available. It is worth noting that we chose a slightly angled view as the opening view of
the IVS project (see Figure 11), as it was thought to provide a suitable starting point, giving the user a
conception of both the horizontal and vertical planes upon opening the system. It was not a conscious idea
to oppose conventional views of archaeological illustration, but rather an idea of what was most suitable.
The section function in the IVS was available to the students of the 2019 excavation, but was not used
for making any illustrations (and only the one in 2020). Perhaps the IVS section images were not considered
clear enough? It is also possible the hand drawings were seen as the prime source of the section illustrations, making the section function in the IVS redundant. This way, the students regard the manual and the
digital as interchangeable; the conveyed information is prioritised over the choice of method.
Also, concerning annotations to illustrations, there was a small increase in 2020 from the year before
and points to a greater familiarity with the system and a greater willingness to use the images to

Figure 11: The interactive visualisation system of Södra Sallerup, in the centre: the canvas displaying the model; on the left: the
visual and analytical tools; on the right: the available 3D models. Illustration: Paola Derudas.
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communicate a speciﬁc matter. This way, the IVS becomes a part of the students’ processing of the data.
However, this was not used to the fullest potential. All the reports lack discussions where the units are
compared between the excavation seasons. An explanation could be connected to the fact that only two of
the 2020 units were physically connected to the 2019 units. It is also a common beginner’s mistake to focus
on the unit at hand and not regard it in the context of the surroundings. The digital 3D visualisation system
should have inspired the students to be more aware of the surrounding context, but it does not seem to have
functioned this way.
This illuminates the discrepancy between what the students of 2020 stated in the questionnaire and the
actual use of the IVS seen in the reports. They seem to overestimate the use of the IVS, which may, as
mentioned above, be a result of complying with perceived expectations. Nonetheless, the IVS was used in a
practical sense by the students to process their materials and illustrate their ﬁndings while learning these
archaeological practices.

6 Conclusion
Previous studies evaluating education in archaeology have shown the need for more investigation (Cobb &
Croucher, 2014; Colaninno, 2019; Dallas, 2015; Lea, 2020). This study set out with the aim of expanding the
ﬁeld-archaeology pedagogical programs with the integration of 3D visualisation systems to improve and
strengthen the deep approach to learning and critical thinking and of estimating the eﬀect of technology on
students’ education and on teaching.
We can examine the ﬁndings of 2 years of experimentation from both learning and teaching perspectives. From a students’ perspective, they had no diﬃculty starting to use the IVS, but did not use it to its
fullest potential with all the functions and tools, and moreover, overestimated their use when asked. Most
importantly, the IVS was used as a tool for analysis of a combination of units not exposed simultaneously.
However, apart from this example, using the IVS for analysis was not very developed. Moreover, the
overview provided by the IVS was not fully explored. This is probably connected to the inexperience of
the students rather than the potentials of IVS. It was mostly used to create illustrations, and interestingly,
the possibilities to go beyond norms were explored. Even though the IVS was fulﬁlling the needs of the
students, we cannot disregard the inﬂuence we as teachers and our emphasis on the IVS had, as an
explanation of the focus on this tool. When the students could choose another documentation method
as a base for illustrations, hand drawing was seen as equally suitable.
From the teaching point of view, we can describe the teacher’s role as instructive, when instructing the
students at the beginning of the course both during the ﬁeldwork and the post-excavation and providing
students with the needed material (the MOLAS manual, the report template, and the previous year colleagues’ report). The teachers also had an advisory and supporting role while the students worked in groups
both in the ﬁeld and in the lab week, learning by doing as it occurs with the authentic task. The students
become aware and critical when working in a group and when they need to determine what they need
themselves. They are responsible for their learning, practising a deep approach to learning.
We expanded the ﬁeld-archaeology pedagogical programs by combining the integration of 3D visualisation systems to the ﬁeldwork activities framed within the Problem-Based Learning approach to enhance
and strengthen the deep approach to learning and critical thinking.
Estimating learning when it happens is impossible (Fox, 1983, p. 51), but PBL oﬀers some possibilities
such as peer reviewing and self-assessment. Through self-assessment, students identify the required tasks
and monitor their own progress. By sharing samples of students’ work with comments before students
perform self-assessment, teachers allow students to hone their ability to recognise the qualities of good
work (Ambrose et al., 2010, p. 209). We used ‘scaﬀolded instructions’, giving the students the outline of the
report and their colleagues’ reports as a reference for building their reports, without comments on them.
They appeared to be useful, but we can do more: for example, implementing them in the system. This way,
the students will write their report directly in the system, which will ask them speciﬁc questions for ﬁlling
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the several sections, which compose the report. By answering them, the students will be able to consolidate
their skills in report writing, and once they do not need to answer those questions for writing the report
sections, they will not use the scaﬀolded instructions anymore. Peer review represents another possible
solution to perform students’ assessment. However, research shows that to be eﬀective, the teacher should
give the students speciﬁc criteria about the way to do that (Ambrose et al., 2010, pp. 209–210).
We think the use of technologies can help to foster reﬂexivity thanks to the possibility to virtually
reconstruct the excavation environment. Not having mastered the archaeological process yet, the undergraduate students are not able to focus on all the elements they need to interpret their data, and observation
and reasoning at the trench’s edge are one of these. We have seen that students do reﬂect on the impact of
their own experience on knowledge production and that they have an appreciation of the subjectivity of
their interpretations. However, the role of the IVS in this reﬂexive process is not yet clear. According to our
observation, working in a group, going back virtually to their squares could help them to bring new insights
compared to what was done in the ﬁeld. The stone layer that was combined from several units after
excavation is an example of this, illuminating this potential.
An additional issue with our study concerns the limited time of the course. We know that the students
with no prior knowledge of archaeological excavation learn something from every action they take within
the course. However, the limited time is a factor that impacts and limits the opportunities for us to have time
to both teach and evaluate the learning process.
In planning this course in the future, we need to take this aspect into account. It could also be worth
keeping track of the students who continue their studies in archaeology to observe whether they keep the
knowledge and skills learnt during the course.
The ﬁndings of this 2 year study seem to be promising, but they are neither deﬁnitive nor absolute and,
for this reason, need further investigation. Our study, even if not conclusive, sheds light on new pedagogical practices in ﬁeld-archaeology that can have important implications for future practice.
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