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ABSTRACT

Empirical usability studies are crucial for an imped understanding of cartographic communication
processes. User oriented studies of mobile apjitaitas high demands on the evaluation methods. Th
user context plays an important role during thdwatan of user friendliness of mobile applicatiptisus

it is important to provide realistic conditions g the usability evaluation. Because of multitagki
requirements on the test persons during the fietd, ta much higher error rate occurs with the task
fulfilment. Therefore also a higher probability stsi of identifying dedicated usability problems.

The aim of this research was to compare severduai@n methods for the test of mobile map
applications in a natural environment. During thst the users had to solve different orientatisk ta an
unknown area. The test person were categorisedhinte different age groups (12-17 y., 18-60 y60>

y.). The evaluation methods investigated with tesearch were selected from observation methodh, su
as thinking aloud, audio and video recording andhfsurvey methods such as interview or questioanair
The results show, that on one side field test reqmiuch more time for planning and execution than
laboratory usability testing. On the other sideyveifferent requirements exist on the techniquelata
capturing. For example video and audio recordingehita be much more sensible, to guarantee sufficien
quality and they have to be robust against changegther conditions. The analysis and interpretaio

the data is more complex as disturbance from backgt noise and sun reflexion exacerbate the
evaluation. Data acquisition becomes harder duiglg tests in cases where the evaluator couldseet
the evaluated object. For example it has occutmatithe test person obliterated the screen wittnduisl

or has turned away from the camera. Parallel réogritom different sides is normally not practicabl
With all these influence the efficiency of the @ielest suffers, because more time and more sensible
technigues causes higher costs.

The statistical analysis was carried out for thigetent age groups. Thereby the time was considered
fulfil the task and several error categories wastirtjuished. Critical events could be identifiettiacan

be displayed through videos. The paper finishel witomparison of field based evaluation method and
recommendations for usability studies to test naofwiap applications.

BACKGROUND AND OBJECTIVES

The newest technology achievements in the areaaffilendevices represent a modern platform for
cartography to provide geospatial information. Tid pn the market a high-quality product, usability
examinations has to be carried out. The charaatensof the usability evaluation methods has toster

a number of different criteria. According to the mment of the evaluation an "ex-ante", "on-going™ex-
post" perspective can be taken, which can be fudiferentiate in either summative (result oriehter
formative (process oriented) evaluation. If expestecute an evaluation on the bases of directivés,
called an analytical evaluation. In contrast enggirievaluations are carried out with the help deptal
users. If the focus of the evaluation is put onasaf@ system components, one calls this a micro
evaluation, while the evaluation of the whole syste termed as macro evaluation.

Taking advantage of mobile applications the consitlen of context plays an important role (Tamminen
2004; Gartner et al., 2004). Context models areguied for example by Nivala and Sarjakoski (2003),
Reichenbacher (2004) and Kjeldskov et al. (2005). &count of the new demands with context
consideration of mobile applications the usabiitsaluation methods must be adapted as well. Usabili
evaluations of mobile applications are described éxample by Gorlenko and Merrick (2003),
Kaikkonenn et al. (2005) and Fiotakis et al. (2008pecific field-based evaluations methods are
investigated by van Elzakker et al. (2008). A corigmn of laboratory and field test for the usapilit
evaluation of mobile applications can be found irh2t al. (2006) and Hoai (2009).

The field-based usability methods analysed withirour empirical study are subdivided in observation
methods and survey methods. The observation methi@daudio and video recording both by eyewear
glasses and camcorder, while the applied survejodstare the questionnaire, the unstructured and th
half-structured interview. The empirical study &reed out with 18 test persons from three differzge
groups (12-17 y., 18-60 y. and older than 60 y.).



APPROACH & METHODS

The empirical field study requires thorough plamgnivith definition of aims and methods (Barnum, 2002
The compliance of test rules guarantees that gtetas will be comparable. The candidates haales
different navigation tasks with a GARMIN Oregon #@@évice (see Fig. 1). The mobile device contamed
base map Europe 1: 100.000 with overlay informationugh Open-Street-Map data for the provision of
further interactive functionality.

Fig. 1: GARMIN Oregon 400t and test route on the campus of the university

In a first step the test person should be madedbkes familiar with the mobile device. The sectask
was to insert coordinates into the device and dirgecific building on the campus of the univerditya
third step the candidates had to identify a pofnbierest by using the name of a restaurant. ohh task
was the interview with the supervisor and to filt the questionnaire.

The decision about required number of test pers@ssinfluenced by the findings of Nielsen (1989 an
Virzi (1992) that between five and six persons fbapproximately 80% of usability problems. Therefor
the field test was carried out with six candidgtes age group, in total 18 test runs. The testpenent
can be seen in Fig. 2. Video and audio informa#om recorded with camcorder from Panasonic SDR-
S100 and a mobile eyewear recorder.

Fig. 2: Camcorder Panasonic SDR-S100 (left) and Maobile Eyewear Recorder (right) for video and audio
recording.

A pilot test was carried out with a complete rurotigh. Thereby the functionality and completendss o
the used equipment has been checked. The timbddest execution were measured as well. As result
the pilot test the test route and the tasks fotabts were slightly optimised.
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Flg 3 Fleld ba%d umblllw study with test person, superwsor and camera operator.

The analysis of data captured during the field ied&tased on the following error categories (Dulalgt
2006):

- Cosmetic problems: The user is disturbed durssi execution. It is still possible to work furth&mall
delays might occur, but the task can be solvedlyina

- Serious problems: The user has difficulties tmcped with test execution. Much more time is reggiio
solve the task. The error recurred frequently actest persons (at least in 50% of the cases).

- Critical problems: The user is not able to cortgline task without interference from supervisdre T
error recurred across all test series.

Quantitative measures were achieved by countingotiteirred errors in dependence of age group and
applied evaluation method. With the t-test the i§icgnce of the results are proved. The recordedrer
were aggregated to “identified errors”, as onefified error could be recorded several times.

RESULTS

The evaluation of the field-based usability studguses on three aspects:

- Comparison of data capturing methods

- Findings of the test candidates

- Findings of the supervisor

The results of the quantitative comparison of dafaturing methods are based on the number of fahti
errors. Fig. 4 shows the distribution over erraegaries for the different field-based evaluatioetinods.

For the detection of critical and serious probleims “thinking aloud” method is most effective. The
highest number of cosmetic problems was identifigdhe half-structured interview. Therefore it abbke
concluded that a combination of “thinking aloud” thed and video recording with eyewear are most
suitable for the evaluation of mobile devices ia field. For a fast and easy evaluation it mighpbssible

to replace the half-structured interview with omamd closed questionnaire. An ineffective methothés
un-structured interview and should be avoided.

Survey methods provide only an indication on pdesdorors. Further inspection and weighting of esro
could be carried out by the evaluator with the oks#on methods. Advantages of the survey metheoels a
the suitability of showing an average opinion, hseathe test persons are able to give a summary of
subjective feeling.



Errorsidentified through different field-based evaluation methods
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Fig. 4: Number of identified errors for the different error categories and in dependence of data capturing
methods

Fig. 5 presents the results of quantitative consparifor the different age groups. The senior tessqns
identify in an empiric usability analysis the mostical problems so to say the high-quality migtskThe
middle age group is suitable for the refinemena @froduct. Young test person seems to be inapptepri
for this kind of evaluation, because they are difli to recruit and they tolerate a lot of the esrdroung
persons are often not self-confident enough torfiefathe tested device.
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Fig. 5: Number of identified errors for the different age groups in dependence of data capturing methods

Fig. 6 gives an indication of time required forttegecution and data analysis for the differentueation
methods. In total around 12-13 hours are requicediéta capturing and analysis per person. Most tim
consuming are the analysis of video recording. ther “thinking aloud” method the analysis with the
eyewear recorder requires two times of the fiedd, tehile the camcorder requires two and half tinfdse
reason is the good audio quality of the eyeweanrdiegs, whereas the camcorder captures much more
background noise. The surveys could be analysedre@be test person speaks direct into the miavaph
and articulates more selective.
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Fig. 6: Required time for the field-based usability methods
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Tab. 1. Quantitative and qualitative comparison of field-based evaluation methods

CONCLUSION AND FUTURE PLANS

The presented article gives an overview of advasaand disadvantages for the applied field-based
evaluation methods. During this empirical evaluatimly one type of questionnaire (Likert scale apdn
guestions) were applied. Thus an open questiomsrédethe suitability of questionnaires with a eifnt
structure. It might be worth to evaluate differ@ideo recording devices as well, for example a came
which is installed directly on the mobile devicell Aest persons were observed individually. An
alternative evaluation scenario would be the ewmnaof a group of people. This way more
communication between participants could be expledteconsequence test execution might be easier fo
the participants and further spoken informatiom @bout the usability of the mobile applicationsiddbe
captured.
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