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Abstract

This article describes the publication and evaluation of a user-driven narrative module on the public-facing
3D platform Sketchfab, which comprises dozens of interlinked 3D models relating to the archaeology of the
Faynan region of Southern Jordan. Models included in the project are archaeological sites, excavation units,
and artifacts related to the Iron Age and Islamic period archaeology of the region. By interlinking these mod-
els according to their spatial, conceptual, and contextual relationships, this project facilitates the nonlinear
exploration of archaeological data and replicates the process of archaeological knowledge generation, in which
information is produced through examination of the relationship between object and its provenience. Through
the inclusion of bilingual (Arabic and English) text in this project, we aim to increase the accessibility of
archaeological data and interpretation to interested parties. We also invite participation in the development of
multiple narratives based on user-driven, independent exploration of artifacts and context. Through free nav-
igation within and between models, users can develop their own understanding of the archaeology of Faynan
based on research-based content published in 3D. The effectiveness of the project is evaluated here through
surveying Arabic-speaking Jordanians, a key group of interested parties.
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Applications of 3D technology are increasingly common in archaeology (Magnani et al. 2020). Among
these are projects that share 3D models of archaeological sites and artifacts with academic and pub-
lic audiences (e.g., Garcia-Bustos et al. 2022; Hackenbroich and Williams 2022; Murray 2023; Tanasi
et al. 2023). Despite—or perhaps because of—the ubiquity of 3D technologies in archaeology, the best
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methods for sharing models with scholars, interested parties, and different segments of the public are
still under exploration (Champion and Rahaman 2020; Earley-Spadoni 2017; Ellenberger 2017; Lloyd
2016; Scopigno et al. 2017). Relevant platforms for dissemination of 3D data include the commercial 3D
model-sharing social media website Sketchfab, the web-based point cloud renderer Potree (Campiani
et al. 2023; Schiitz 2015), and the open-source alternative 3D Heritage Online Presenter (3DHOP;
Potenziani et al. 2015). Champion and Rahaman (2020) provide a useful overview of both commer-
cial and institutional repositories for 3D data and visualization, one of which is the Smithsonian’s X 3D
Archive. Increasingly, online GIS platforms such as Esri’s ArcGIS Online facilitate storage of and access
to 3D datasets as well (Badillo et al. 2024).

Of the available platforms, Sketchfab is the most popular platform for 3D cultural heritage content,
largely because of its ease of use and free tier (Garstki et al. 2020). “Cultural Heritage & History” is
a sufficiently popular topic on Sketchfab to receive its own category on the website, with a great deal
of high-quality 3D models of archaeological artifacts and sites posted on it. It includes content from
curators of archaeology such as the British Museum, Global Digital Heritage, and the Florida Public
Archaeology Network, among many others.

Unfortunately, explorable information related to the provenience of artifacts on Sketchfab is generally
lacking, severely decreasing the effectiveness of models posted to the site as an educational tool (Lloyd
2016). This issue is typically only addressed by the limited description and annotation text describing
the context of models on the platform. This information structure does not provide a basis for the user-
driven exploration of provenience or archaeological contexts. Emphasis on the exploration of attributes
over context presents a fundamental challenge for cultural heritage-based scholarship and pedagogy.
Archaeological knowledge generation relies not only on analysis of artifacts or the 3D structure of
sites but also on the interpretation of contexts at multiple spatial and temporal scales (Butzer 1980).
Three-dimensional models of artifacts, encountered on Sketchfab outside a structured narrative, are
therefore often “disconnected objects out of place and time” (Aboulela 2002:255, as quoted in Arora
2021:123).

One way of framing 3D models in their context is through a “data narrative,” a storytelling model that
applies data to structure or illustrate a story about the past. This structure has the potential to reshape
archaeological publication (Garstki et al. 2020; Opitz 2018). Examples of this type of reimagined archae-
ological monograph include A Mid-Republican House from Gabii (Opitz et al. 2016) and Visualizing
Votive Practice (Counts et al. 2020), both of which exemplify the potential of supporting traditional, lin-
ear narrative excavation reports with integrated 3D datasets. The former publication features a narrative
written at three levels of complexity, ranging from simplified text intended for a general audience to a
detailed data publication. At each level, the publication connects narrative points to detailed contex-
tual information through hyperlinks (Opitz et al. 2016). This structure illustrates the way in which the
authors create an argument about the site using connections to archaeological contexts to provide evi-
dence for their claims (Opitz 2018). Similarly, the hybrid digital publication Visualizing Votive Practice
(Counts et al. 2020) provides a basis for users to explore the objects referenced in a narrative text as
3D models published on Sketchfab. This structure also allows readers to explore the data supporting
the interpretive argument presented by the authors (Garstki et al. 2020). Similar approaches can also be
applied to public-facing narratives (e.g., Hackenbroich and Williams 2022). Publications such as these
leverage the potential of hypermedia—text, images, or other media [hyper]linked together in an open-
ended network (Landow 1997)—to more fully show the role of the author in knowledge production
(Morgan and Eve 2012). By providing access to data that support a narrative, these monographs avoid
obscuring—through overly dense and technical language—the evidence used to build an argument
(Hodder 1989; Mickel 2012).

However, even data narratives do not take full advantage of the ability of hypermedia to revolu-
tionize publication norms. Traditional archaeological publications, including those that support an
argument with detailed 3D data, are almost universally structured as linear, interpretive narrative
(Pluciennik 1999); the idealized structure for archaeological publication marshals evidence to support
a claim (Smith 2015, 2023). Presentation of a single narrative of the past with supporting evidence
limits alternative interpretations and arguably positions the archaeologist as the authoritative voice on
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an objectively measured past (Pluciennik 2015), despite archaeological knowledge generation being
inherently interpretive (Hodder 1991; Joyce 2002).

An alternative model of dissemination is to leverage hypermedia by publishing “fragments” of knowl-
edge, connected by contextual relationships via links (Conklin 1987; Joyce and Tringham 2007). The
experience of navigating through hypermedia thus replicates that of interpretation of archaeological
remains, because both models of knowledge production are based on exploring artifacts and their
attributes through the lens of context at multiple scales (Joyce and Tringham 2007). The reader’s ability
to explore information according to their own interests and to create their own analysis of archaeological
evidence results in a less hierarchical and authoritative structure that allows for multiple interpretations
of the archaeological record (Holtorf 2004; Morgan and Eve 2012). Although archaeological dissemina-
tion efforts structured in a nonlinear fashion lack the sequential form typical of most narratives, they
retain the fundamental elements of characters (either individuals or collectives), events, and plot, provid-
ing the connection to chronology that defines a narrative (Pluciennik 1999). Nonlinear narrative models
may also draw on non-Western and Indigenous models of knowledge to facilitate more accessible ways
of interacting with the past (Duncan et al. 2003; Judge 2024).

An early example of nonlinear storytelling with hypermedia is Sister Stories by Joyce and colleagues
(2000); more recent work by Moore (2024) and Watterson and Hillerdal (2020) exemplifies the potential
of this narrative structure. However, in general, scholars publishing digital scholarship have not lever-
aged the full potential of hyperlinks for encouraging multivocal perspectives (Huggett 2015). This is
especially true of publication of artifacts and archaeological sites in 3D, where Sketchfab pages—such
as that of the British Museum, for example—provide opportunities for users to explore the physical
attributes of archaeological objects but not their context (Lloyd 2016). There is a great need for the publi-
cation of 3D cultural heritage objects that facilitate the exploration of context, enabling the development
of new multivocal narratives about the past.

The Edom Lowlands Regional Archaeology Project

The joint University of California San Diego-Department of Antiquities of Jordan Edom Lowlands
Regional Archaeology Project (ELRAP; directors Thomas E. Levy and Mohammad Najjar) has been
conducting archaeological research in the Faynan region of southern Jordan since 2002 (Figure 1). A
major focus is investigating the relationship between social evolution and large-scale copper production,
primarily in the Iron Age but also during the Islamic period (Levy et al., eds. 2014). To date, ELRAP has
surveyed and excavated many of the Iron Age and Islamic smelting and mining sites throughout Faynan.
Iron Age industrial metal production in the region is best represented by the copper smelting sites, like
Khirbat en-Nahas (KEN) and Khirbat al-Jariya (KAJ), the copper mines, and the estimated 100,000 tons
of slag (waste byproduct of copper smelting) that cover the Faynan landscape (Levy et al., eds. 2014). In
contrast, a brief resurgence of copper smelting during the Islamic period was concentrated at one major
smelting site Khirbat Nuqayb al-Asaymir (KNA) and associated mines, and it produced only 1,500 tons
of slag (Jones et al. 2012).

Since its inception, ELRAP has employed fully digital archaeological recording tools to maximize
the data that could return from the field to the research institution (Levy et al. 2014). This commitment
to digital methods led to the development of a cyber-archaeology approach based around the collec-
tion of 3D and spatial data and digital context recording (Jones and Levy 2018; Levy and Liss 2020;
Levy et al. 2014). Critical to this methodology was the use of intensive 3D recording strategies to docu-
ment ongoing excavations from multiple perspectives and scales (discussed in further detail later). For
example, excavation contexts and features were regularly recorded through photogrammetry over the
course of ELRAP excavations (Howland et al. 2014). In addition, a balloon platform with an attached
DSLR camera was used to record excavation areas and entire sites in 3D from an aerial perspective
(Howland et al. 2015; Liss et al. 2020). These combined perspectives—along with the high temporal
and spatial resolution—enabled extensive 3D documentation of sites and excavation contexts at ELRAP
sites.

At the conclusion of a season, all data were returned to UCSD on portable hard drives and uploaded
to the UCSD Levantine Archaeology Lab server for storage and processing (the server is also regularly
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Figure 1. The Faynan region of Southern Jordan, with major sites presented on the Sketchfab platform highlighted.

backed up to a separate server in the UCSD Levantine Archaeology Pottery Lab for redundancy and
disaster protection). This database serves as a medium-term archive of the photographs used to pro-
duce the 3D models described here; collaboration with the UCSD Geisel Library provides a more
permanent archive (Lercari et al. 2016). In addition, the Department of Antiquities of Jordan gen-
erously allowed most of the artifacts (e.g., ceramic sherds, slag, botanicals, etc.) to be shipped to
UCSD for research and storage on permanent loan, facilitating further 3D recording and analysis.
The collection of a great deal of spatial and 3D data on the ELRAP project for documentation and
analysis provides a basis for later reuse of this data for public dissemination (Howland et al. 2020).
Ultimately, digital datasets can provide an excellent basis for both pedagogy (Cobb et al. 2024) and
engaging interested parties (Dawson et al. 2011). The project described here aims to leverage hyper-
media to link a broad range of 3D datasets collected through the ELRAP project into a nonlinear
narrative network. This structure is intended to facilitate the development of multivocal narratives
about the archaeology of Faynan, Jordan, developed through freeform exploration of these data on
Sketchfab.

Material and Methods
Collection and Processing of 3D Data

3D models recorded for the project were collected through a combination of aerial, terrestrial, and
artifact photogrammetry. Aerial photogrammetry was performed using a Kingfisher Aerostat KOU
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balloon (cost: $1,800, net lift: about 6 kg) with a custom-built camera frame; the balloon was teth-
ered to a reel carried by an operator; it had an 800 lb strength line. The camera is a Canon EOS
50D DSLR equipped with an 18 mm lens. Photographs were automatically captured by an interval-
ometer controller, with the time between photographs varying by context. The balloon was inflated
with helium at the beginning of an excavation season and remained blown up and tied down
throughout the campaign. Both sites and excavation areas were recorded using this aerial platform.
These methods are described in greater detail elsewhere (Howland et al. 2014, 2015; Liss et al.
2020).

Ground-based photogrammetry of excavation areas, units, and features was also conducted using a
Canon EOS 50D DSLR equipped with an 18 mm lens. Artifact photogrammetry, especially of ceramic
objects, was conducted following the approach described by Porter and colleagues (2016) using a Canon
EOS 50D DSLR and lenses of varying focal length depending on the size of the artifact. Models were
processed using the commercial photogrammetry software Agisoft Metashape (for details on process-
ing workflow using this software, see Jones and Church 2020). One additional model of the Faynan
region was produced through draping satellite imagery over a regional-scale ASTER digital elevation
model (DEM). Photogrammetric model processing quality and specifications varied widely because
of the disparate model targets (ranging from entire sites to small ceramic sherds) and data collection
protocols.

More than 100 models were recorded and processed during field and lab work; a subset of 34 were
chosen for initial publication based on model quality and archaeological significance. In total, mod-
els covered four scales of archaeological context that provide a basis for interpretation: region, site,
excavation area/unit/feature, and artifact.

Publication on Sketchfab

The 3D models collected as part of the ELRAP project were recorded for purposes of documentation
and analysis, yet with the recognition that these models could have a second life for public-oriented
dissemination. Artifacts curated in a virtual environment have enormous potential for engaging non-
specialist audiences and democratizing interpretation of the past (Means 2015). We recognized ELRAP
data as being potentially useful for providing a basis for pedagogy or engagement with several groups of
interested parties. First, scholars of Levantine archaeology, archaeometallurgy, or both could be inter-
ested in using high-resolution 3D data of sites and artifacts from Faynan for analytical or comparative
purposes. Second, students studying (Levantine) archaeology and archaeological methods could benefit
from the availability of web-based reference collections (Betts et al. 2011). Finally, this material would
also be relevant to Arabic-speaking Jordanians. Although Jordanian society is characterized by diver-
sity, with fault lines based on national origin (Jordanian, Palestinian, and increasingly, Syrian) and tribal
identity (Salameh and El-Edwan 2016), one unifying factor in attempts to construct a national identity
has been its archaeological heritage (Groot 2008). As such, narratives based on the cultural heritage of
Faynan can be considered relevant not only to Arabic-speaking Jordanians as a whole but also to partic-
ular interest groups, such as the residents of Faynan, Qirayqira, and surrounding areas in the Tafilah and
Ma’an Governates, as well as to Jordanians engaged in work related to cultural heritage. In this article, we
focus on these Arabic-speaking Jordanian interested parties because even though a range of scholarship
addresses the use of 3D data for analysis or reference, in Jordan “no thought [has been] given to how
[digital cultural heritage content] might be made readily available to local audiences” (Smithies et al.
2023).

We chose Sketchfab as a platform to publish archaeological 3D models directed at these several partic-
ular groups for the following reasons: (1) Users can upload models for free (although paid subscriptions
with additional capabilities are available, including a discounted Sketchfab Pro subscription); (2) the
interface is user-friendly and intuitive, both for viewing and editing/creating content; (3) models can be
viewed on any device with internet access, including smartphones; (4) models can be contextualized to a
limited extent through descriptions and annotations, and these text elements provide a basis for hyper-
linking to other models or websites; (5) models are downloadable with appropriate access/password; (6)
models can be viewed in 3D using a personal VR viewer; (7) Sketchfabs comment feature encourages

https://doi.org/10.1017/aap.2025.10104 Published online by Cambridge University Press


https://doi.org/10.1017/aap.2025.10104

6 Matthew D. Howland et al.

participation and two-way communication between archaeologists and interested parties (Morgan and
Eve 2012); and (8) it is the most popular 3D cultural heritage data-sharing platform, with a larger user
base than other platforms. Sketchfab, however, should not be considered an archival solution for 3D
data because of the inherent uncertainty of a commercial company’s lifespan and commitment to data
storage (Garstki et al. 2020).

After the 34 models in this project were posted on Sketchfab, each model was provided with a brief
description, and several key features of the model were annotated (Figure 2). These descriptions and
annotations were written in language oriented toward the intended audiences, primarily students and
descendant communities in Jordan. In practice, this meant limiting the use of jargon while provid-
ing enough detail on how technical methods (e.g., ceramic petrography) were applied to produce the
knowledge described. Text descriptions were also used as the basis for considering how the context of
each model might influence its interpretation. These contextual relationships were implemented into the
descriptions and annotations through hyperlinks. For example, a 3D model of a ceramic sherd was pro-
vided with hyperlinks to the excavation context and archaeological site it was recovered from, to other
sherds recovered from the same context, and to artifacts with a conceptual similarity or contrast to the
sherd.

Accessibility is a key consideration for digital public archaeology projects. The use of digital tech-
nologies has the potential to broaden access to archaeological knowledge, thereby facilitating increased
multivocality in the field (Fitzpatrick and Boyle 2024). However, to achieve these worthwhile goals,
one must consider the context of internet-based communications and inequalities inherent to them
(Richardson 2013). Rather than orienting descriptions and annotations to a general audience, it is
important to consider the means through which the specific intended audiences would access digi-
tal content. Interested parties in Jordan largely speak Arabic and access the internet through mobile
devices rather than desktop computers: only 37% of adults have a home computer or tablet to access
the internet, but a huge majority (85%) of adults have smartphones with internet access (Silver et al.
2019). As such, the text on each of the 34 models was published in both English and Arabic to facili-
tate access by both English-speaking students of archaeology and Arabic-speaking Jordanians. Models
were also tested for quality control on mobile devices to ensure all text would be legible. Inequality
in internet speed is another key issue for accessibility of 3D content published online (Richards-
Rissetto 2022); this is a concern for any project providing digital access to datasets to interested
parties.

Project Evaluation

Evaluation of the effectiveness of public-facing scholarship is crucial to understanding whether pro-
grams have successfully engaged interested parties. Yet, how to evaluate these projects is underre-
searched, and little standardization of evaluation protocols exists (Ellenberger and Richardson 2019;
King 2016). Perhaps as a result, few public archaeology projects evaluate their own effectiveness
(Apaydin 2016). For digital projects, some reporting of quantitative data such as views, site visits, or
“likes” is common. On Sketchfab, the number of times a published model has been viewed or liked is
easily accessible. Yet more detailed internet analytics (such as when the views occurred or from which
country a user viewed the model) are not available in the Sketchfab Basic or Pro account tiers. Moreover,
view counts do not provide a qualitative perspective on whether a project has succeeded in education or
engagement, and even more detailed metrics would not necessarily illustrate the depth of engagement
that many public-facing projects hope to achieve (Ellenberger and Richardson 2019). Thus, it is bene-
ficial and arguably necessary to develop program-specific assessment methods to evaluate the extent to
which a given program meets its goals and objectives (Chiarulli 2016).

For these reasons, we developed a short questionnaire in Arabic, administered via snowball sam-
pling to visitors to the ACOR Library in Amman and to acquaintances of project participants, to
evaluate the success of the ELRAP Sketchfab nonlinear narrative platform in providing an engaging
experience to interested parties. This sampling strategy was intended to capture opinion from two
specific interest groups: Jordanians engaged in work related to cultural heritage, who would be likely
to visit the ACOR Library as part of their research activities, and a sampling of the Jordanian lay
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Figure 2. Models of Khirbat al-Jariya, Jordan (top), available at https://skfb.ly/oOu8V, and in situ ceramic vessels from Khirbat
Nugayb al-Asaymir (bottom), available at https://skfb.ly/p8HvW, displaying annotations in English and Arabic, respectively. Note
the hyperlinks in each annotation that lead to different models. Each image is presented with a QR code linking to the model on
Sketchfab.

public, for whom this project might be most relevant from the perspective of the development of a
national identity. This survey was loosely inspired by the questionnaire published by Thum and Troche
(2016).

Questions address various topics related to the goals of the program (Howland 2025). To set a base-
line, users were asked about the device they used to view the project and their previous experience with
the archaeology of Jordan and digital public archaeology platforms. Then, a set of questions inquired
about the effectiveness of the platform and what users learned from it. These questions were intended
to evaluate the extent to which different users took away different main points from the experience,
thereby assessing the value of a nonlinear narrative structure in the development of multivocal knowl-
edge production. Finally, so we could understand the level of engagement provided by this platform, we
asked users about their experiences with the interactive 3D format.

https://doi.org/10.1017/aap.2025.10104 Published online by Cambridge University Press


https://skfb.ly/oOu8V
https://skfb.ly/p8HvW
https://doi.org/10.1017/aap.2025.10104

8 Matthew D. Howland et al.

¥ Negebite Ware =
¥ 4

o Bellows)Pipe

| Zammms

N\ s mal
CcRed:Slipped,and- Burnished|BowlfSherd [Furnace)Fragment
S A

Red;Slipped anf.f»Bm | Carinated!Bowl . ‘ y" Large Tuyere
- Kzt alaTa s N
> % i

A

< Large4lap S}él‘g*r
Faynan, Jorda

“Spouted Jar ' “Wayba .
i .
. Raw Copper
>

Ceramic Vessels - £
8 Mining Hargmsnx R Dlmpled Hammerstone -bat en-Nahas

¥ Copper Ore

Ceramic Bowl Rim Khirbat Nugayb al 1i

Figure 3. Network diagram visualization of the 186 directional links between the 34 different models on the platform. Models
are scaled proportionately to their significance in the network and colored according to the scale of what is represented in the
model: green represents a region, purple a site, yellow an (excavation) area, and red an artifact. This nonlinear network allows
users to explore the models on the Sketchfab platform freely according to their own interests without any intended directionality.
An interactive version of this diagram is available at https://public.flourish.studio/visualisation/20323398/ (diagram and figure
prepared by Kaitlyn E. Reis, Wichita State University Geospatial Archaeology Laboratory).

Results

The extensive hyperlinking described earlier creates an accessible network of models, each with descrip-
tions and annotations that both provide fragments of information and avenues to explore related or
contrasting information. The 34 models have a total of 186 links, facilitating exploration of the entire
network of models without directionality or an intended linear structure (Figure 3). Together, these func-
tions allow for the development of an interlinked network of models, each appropriately framed within
its archaeological and historical contexts for viewers with varying levels of knowledge and familiarity
with archaeology (Lloyd 2016).

The questionnaire designed to evaluate the effectiveness of this work in engaging Arabic-speaking
Jordanians was completed by 22 respondents. Results to questions with quantitative answers are shown
in Figure 4, and the full responses are archived at Howland (2025). Broadly speaking, these results display
general satisfaction with the platform and its ability to provide engaging and informative content on the
archaeology of Faynan.

Discussion

The structure of the platform we created was designed with several main goals in mind. First, we
believe that a nonlinear narrative structure encourages people to develop their own meaning and
narratives from their exploration of archaeological evidence. Even without an explicit sequence, non-
linear platforms such as ours still retain the fundamental elements of narrative: characters/collectiv-
ities experiencing events that are linked in a chronological sequence (i.e., a plot; Pluciennik 1999).
Certain meta-narratives, however, are unavoidably embedded in our platform, because dissemination
of archaeological data is inherently interpretive (Hodder 1991; Joyce 2002). For example, one implicit
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a Do you agree or disagree with the following b Do you agree or disagree with the following C After viewing this platform, would you prefer to
statement? This platform helped me learn about learn about the past using interactive 30 models
life in ancient Jordan. how archaeologists study the past or through written text?

statement? This platform helped me learn about

"

d Have you read about the archaeology of Jordan e What device did you use to view 30 models in Do you agree or disagree with the following
before? Sketchfab? statement? This platform helped me learn about

the relationship between different artifacts,

excavation methods, and archaeological sites

"
' i, —_ =

Figure 4. Responsesfrom Arabic-speaking Jordanians to survey questions with multiple-choice responses. Not all questionnaire
takers responded to every question. Qualitative responses are available at Howland (2025).

argument in our platform is that Iron Age elites in Faynan controlled the production of copper and
exchanged this copper for wealth goods, including fineware ceramics and luxury foodstufts; this process
was experienced by characters in a sequential plot that ultimately led to an increase in social complexity
in the region. This meta-narrative is not made explicit but rather requires users to read fragments of
knowledge and link them into a sequence of events.

It is this action by the user that allows for the development of other narrative interpretations from
the data provided, a goal of ours in line with the multiple perspective model of public archaeology
(Merriman 2004). Practitioners of this model assume that diverse communities have valuable con-
tributions to make in archaeological knowledge generation. Community-engaged public archaeology
improves both knowledge and preservation of the archaeological record (De Vries 2013; Kafafi 2021). In
general, the meaning of archaeological sites is highly contextual based on the identity and experiences of
the individual (Abu-Khafajah 2013); thus, facilitating multiple interpretations of the past is an important
goal in and of itself. Public archaeology is a particularly important means of bringing multivocality into
the field, because archaeologists can help the public understand that multiple, legitimate interpretations
of the past can exist simultaneously (Atalay 2008).

The survey results presented here suggest that our nonlinear structure is one effective approach to
inviting multiple valid interpretations of the archaeological record. One hundred percent (percentages
given are accurate at the time of publication) of surveyed users agreed at least to some extent that the
platform helped them learn about life in ancient Jordan. When asked what was the most interesting
information they gained, respondents framed their responses in different ways, including about their
national heritage (“my country’s antiquities and how they are presented”!) and the daily lives and activi-
ties of ancient people (“old work and cooking tools™?). The variety in the contexts in which users interpret
the models and text shown on this platform illustrates the value of nonlinear narrative structures that
facilitate freeform exploration of archaeological datasets.

However, although the social media structure of Sketchfab theoretically provides a basis for digi-
tal community engagement through two-way communication between the ELRAP team and interested
parties via the comment box enabled on each of the 34 models, no comments have yet been received on
any model. This may be due to the need to create a Sketchfab account to comment. The authors have
also found through experience with a previous public-oriented digital project (Howland et al. 2020)
that comment boxes are infrequently used but that even a small number of comments provide a basis for
updating project content to better address topics of interest to the public audience. In the current project,
the use of a formal questionnaire enabled us to receive feedback and implement feedback from engaged
users, but more work must be done to encourage and develop the kind of internet culture that facilitates
participatory involvement in digital public archaeology projects (Bollwerk 2015; Morgan and Eve 2012).
The alternative—public scholarship in which information flows in one direction from archaeologist
to community members—takes on an “unavoidably authoritative, hierarchical flavor” because of the
impracticality of open conversation or disagreement (McDavid 2002).
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Moreover, the use of hypermedia to construct an original narrative through multiscalar exploration of
archaeological artifacts, excavation units, and sites (Joyce and Tringham’s [2007] “fragments”) replicates
the nature of the interpretive process of archaeological knowledge generation. Archaeological analy-
sis fundamentally relies on understanding the links between an artifact and the context in which it
was found. The overwhelming majority of 3D models posted on Sketchfab—and other websites that
publish 3D media—close off avenues of inquiry into findspots and associations. By contrast, the non-
linear structure employed by our project invites the exploration of context through hyperlinks. This
narrative framework not only improves the ability of users to develop relevant narratives about the
past but also enables them to experientially learn more about the process of knowledge production as
conducted by professional archaeologists (Joyce and Tringham 2007). Projects employing a nonlinear,
hypermedia-based narrative model are therefore well suited for pedagogical purposes, such as engaging
undergraduate students of archaeology. These projects can provide a basis for learning both about the
archaeology of a particular region and about the process of archaeology itself.

Surveyed users agreed that the ELRAP platform serves these purposes. About 95% of questionnaire
respondents said that the platform helped them learn to some extent about how archaeologists study
the past. Individual users also noted that the Sketchfab platform was “fun to read”® and “is based on
accurate and scientific information.”* Importantly, 95% of respondents said that the platform helped
them learn about the relationships among different artifacts, excavation methods, and archaeological
sites. These results suggest that a nonlinear network is effective in helping users examine and learn
about the kinds of contextual relationships that define archaeological interpretation, a major goal of the
project. Unfortunately, the type of user analytics that would facilitate analysis of whether users visiting
the platform clicked through a number of links during their visit (e.g., click/event tracking) are not avail-
able: analytics were limited to simple pageview tracking, which is not a useful metric for understanding
the depth of user interaction (Ellenberger and Richardson 2019). Nevertheless, this project addresses
the important and still relevant call made by Clarke (2004) for archaeologists to carefully consider the
appropriate type of digital media and pedagogical platform used to teach about archaeology.

Finally, our project was designed to explore the accessibility of archaeological scholarship. Public-
oriented publication of archaeological data and results is often a low priority for academic archaeologists,
given the well-known pressures to publish in peer-reviewed journals, which is true for publication in
languages other than English (Beck et al. 2021). We believe that archaeologists have an ethical obligation
to publish their results on accessible platforms, taking into account paywalls, mode of access, and users’
languages and abilities (Fitzpatrick and Boyle 2024). Our project’s aim is to make ongoing research on the
archaeology of Faynan, Jordan, accessible and engaging to interested parties, especially the descendant
communities of Faynan and Jordan. As such, we made model descriptions and annotations available in
Arabic. Moreover, given that Jordanians disproportionately access the internet on mobile devices rather
than on laptop or desktop computers (Silver et al. 2019), we rigorously tested each component of the
platform on mobile platforms for quality control. However, we also recognize that global inequalities in
internet speeds also provide inherent limitations to the accessibility of 3D archaeological content online
(Richards-Rissetto and von Schwerin 2017).

Fortunately, results from our survey of Arabic-speaking Jordanians show that not only can many
Jordanians access this content but also that 90% of questionnaire respondents prefer to consume
information about the past in the form of interactive 3D models, rather than in text format. Survey
respondents suggested that 3D content was “more interesting and exciting” than text content, with one
user responding that the 3D content “gives us a complete and tangible perception, as if the pieces of
the past are in our hands.”® One Jordanian respondent, however, preferred text-based narratives about
the past, noting that they provide a more holistic perspective on artifacts: “The written text explains
the history of the relic, how it was discovered, its uses, and its importance.”” Nevertheless, when asked
about areas for improvement for the Arabic-language content, users expressed broad satisfaction with
the platform and even indicated a desire for expansion of the content covered: for instance, “the platform
is excellent, but I prefer to add more archaeological sites”

Nearly three-quarters of the Jordanian respondents had previously viewed information about archae-
ological sites on a digital platform; several had accessed digital platforms providing information about
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the well-known Jordanian heritage site Petra, and others had viewed content related to ancient ceram-
ics from Jordan. This suggests that the platform was successful in engaging one of the key target
demographics, Arabic-speaking Jordanians with a professional or personal interest in cultural heritage
content.

As discussed, several Jordanian respondents interpreted the content on the platform from a per-
spective of pride in their national cultural heritage, reporting “it sparked my curiosity to learn
more about the antiquities of my country, Jordan,” and “I am Jordanian and I am proud of
Jordan’s history”!? These responses support the idea that archaeology is a key driver in the devel-
opment of a cohesive national identity in Jordan (Groot 2008). Others focused on how specific
practices in ancient Faynan could be studied through elements of material culture. In sum, the
almost universally positive reception of this content suggests an existing demand for more engag-
ing and interactive content about the past. However, a lack of participation through commenting
suggests a continued need for additional, especially face-to-face, avenues of community engagement
and co-creative approaches to digital public archaeology. In the context of this project, more work
needs to be done to specifically engage the local groups of Faynan, Qirayqira, and the surrounding
areas.

Conclusions

3D data of archaeological sites, excavation units, and artifacts provide an excellent basis for interac-
tive and engaging digital platforms aimed at segments of the public and interested parties. However,
many digital public archaeology projects making use of these data are structured as linear narratives
and authored by archaeologists. This narrative structure limits the possibility of freeform exploration of
archaeological data and context, thereby reducing the potential for the development of multivocal and
multiple valid interpretations about the past. By implementing a hypermedia-based, nonlinear narrative
structure into a collection of 3D models at multiple overlapping scales, our project facilitates exploration
not only of archaeological features but also of context. In doing so, users replicate the process of archaeo-
logical knowledge generation in which contextual relationships provide meaning to artifacts, excavation
units, and sites. Our questionnaire results also illustrate the value of engaging interested parties and
descendant groups with interactive digital media. Yet, a lack of online engagement and participation sug-
gests the importance of collaborative and co-creative approaches in the development of future nonlinear
narrative projects.
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