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Abstract:

Usability assessment performed by experts is a commonly used method to find interaction problems. In this research, a
methodology that adapted different usability heuristics proposing the use of this method to carry out a usability assessment
of a responsive web map accessed by different devices. Thus, it is proposed to develop and improve usability evaluation
techniques to evaluate maps accessed through different devices.
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The maps currently distributed on the web are indispensable tools for solving everyday geographic tasks and, therefore,
usability research can guarantee the verification of the effectiveness of the interface's functionalities. Digital maps are
currently considered one of the most interesting and challenging aspects for cartography (SILVA and GOMES, 2013;
MONTELLO et al., 2018; SKOPELITI and STAMOU, 2019). Users access mobile maps to perform numerous tasks in
their daily routines, however they often end up facing problems when interacting with applications or websites (GRIFFIN,
et al., 2017). Specifically, when the interaction is performed on devices that are touch sensitive and devices with reduced
screen size (MENDONCA, 2013).

Considering the diversity of available devices, the concept of Mobile First emerged, for which the initial focus of system
architecture and development is directed to mobile devices, to later be adapted to other platforms, such as the desktop
(PHILIPP, 2016; JORENTE et al., 2019). Ideally, the interface fully responds to the project and facilitates communication
with the user. In this context, usability tests using heuristics are essential to fulfill the purpose of evaluating the usability
of a responsive web map.

The classic usability heuristics proposed by Nielsen (1993) are highly recognized and are the basis for many recent
research on which this study is based (KOMARKOVA et al., 2011; KUPARINEN et al., 2013; WANGENHEIM et al.,
2013; KOMARKOVA et al., 2017; KARAMPANAH, 2019; KOMARKOVA et al., 2019; HARLEY et al., 2019;
BARTLING et al., 2019). Based on these studies, selections and adaptations of usability heuristics were carried out, which
aimed to meet the necessary demands for the inspection of cartographic interfaces accessed by different devices,
contributing to the adaptation of usability assessments, especially when the interface is not developed to following the
Mobile First concept.

This article presents the evaluation of the WebGIS UFPR CampusMap (UCM) (www.campusmap.ufpr.br). This WebGIS
was developed for the desktop environment through a responsive template, which can be accessed on mobile devices. A
questionnaire was used, carried out remotely on a virtual platform. The selected heuristics for usability inspection for
evaluating digital maps were defined based on the functionalities of the tested interface, as follows: “Accessibility to the
map”; “Layer Activation”; “Identification and location of features, enlargement and reduction of scale”; "Researches";
"Find coordinates"; "Graphic scale"; "Routes"; “Measurement of distances between points”; “Area measurement; “Login
and Data Download”; “Help in the description and use of cartographic tools”; “Textual elements of the map”; “System
status visibility”; “Correspondence between the system and the real world”; “User control and freedom”; “Consistency
and standards”; “Flexibility and efficiency of use”; “Aesthetics and design”; “Readability and layout”; “Physical

interaction and ergonomics”.

The interface was evaluated by 6 GIS experts divided into two groups, the first with desktops and the other using mobile
devices. The results obtained through heuristics suggest that both devices obtained significant amounts of positive
responses, demonstrating that the interface tested is functional. However, some functions were categorized differently
according to the access device, showing that tests performed with a desktop device present a greater number of negative
responses compared to responses obtained using the mobile device.

One of the advantages of the proposed methodology is that all tests were performed remotely and without the use of
special equipment. The protocol developed used free videoconference platforms and forms and the participants performed
the assessment asynchronously. In addition to the choice of heuristics, its application had the participation of users
unfamiliar with usability engineering, requiring the use of some simplified terminology. We conclude that it was possible
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to gather a set of heuristics and carry out the inspection of a cartographic interface, using different devices to access and

interact with the functionalities and their resources.
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