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Abstract: Mobile ICT is starting to find its way into public administration. The support of field
wor k such asinspections, which mainly consist in the acquisition and processing of information,
is afirst approach. But the support of field work requires substantial adaptations of mobile ICT
and devices in return, especially with regard to the design of user interfaces of mobile devices
and computer applications. On the other hand, the mobile support will cause a shift of work
steps from stationary workplaces to field work and will have an impact on documentation and
decison-making. Mobility rules out the extensive use of keypads for data entry. This problem
has to be solved by technology, for example by automation of working steps, context recognition
and alter native methods of entering information like speech or handwriting recognition. There-
fore the exact needs have to be analysed today for a systematic devel opment.

Keywords: Mobilized Administration, legally compatible technique design, suitable user inter-
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1. Introduction

Mobhile Government has become a new trend within the public administration. (Knopp 2005; Franz
2005) The use of mobile ICT* leads to new ways of performing services in field work. The devices are
still getting smaller; the contents are digitally available and usable without media discontinuity. The
adaptation of user interfaces to mobile working is crucid for realising the potential of mobile admini-
stration. Considering documentation as a typical example of adminigtrative field work, the following
article describes the demands on the design of mobile ICT and in particular the demands on the design
of user interfaces. In order to find these demands, the needs of field workers for electronic aids have to
be carefully scrutinised. To illustrate the following considerations, the supervision of protection at
work is chosen as an example. The article reveals the need for interface design, the potentials of mo-
bile ICT support for administrative field work as well as possible risks.

11 The importance of documentation for administrative field work

Administrative fiedd work mainly consists of three elements. comprehending a situation, decision-
making and documenting the actions as well as the situation. Mobile ICT can support al of them.
Documentation is singled out because it illustrates the need for suitable user interfaces best. The duty
to document and to keep records results from the rule of law and applies to any administrative action
in aconstitutional state. By means of documentation every action of the administration becomes trace-
able and understandable and citizens have the possibility to check the legitimacy of the action. Docu-
mentation makes it easier to control the executive power, especialy in situations where it is onerous
for an affected person. Furthermore, the duty is allusively stated in the draft of a European constitu-
tion, because the administration is obliged to concede access to its records by Art. 11-101 sec. 2 b) and
¢) European Congtitution. Another purpose of documentation is to disassociate knowledge about ad-
ministrative actions and procedures from single persons in order to make it available for every author-
ized public servant. The more independently and individually a public servant acts, the more the need
for documentation increases. Regarding the example of protection at work regulation, a trend towards
sdlf-regulation of industry and ruling by objectives is caused by the European regulation on protection
at work. However, Art. 4 sec. 2 of the Council Directive 89/391/EEC on protection at work demands
just as well, that the member states have to guarantee adequate supervision and controls. The respon-
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sible public servants have to judge quite independently on site whether or not the objectives of the
regulation are achieved and make decisions. Mobile ICT will help to execute many more of the neces-
sary procedures locadly and to boost the individual and autonomous decision-making of the govern-
ment official even more. These decisions mostly have an onerous effect for the affected employer, too.
Therefore, the superior authority has to be able to control the actions and for this needs comprehensive
documentation. In addition, the governmental or even the European contral institutions have to be able
to evaluate whether an adequate control and supervision is guaranteed or whether or not additional
legal measures on protection a work have to be taken. This purpose requires more statistical docu-
mentation.? Theincreasing need for documentation therefore extends to the actions taken, the detected
faults and the decisions with their reasons. Faults and measures of protection can well be recorded by
multimediabased means, e.g. by pictures or films. The actions taken can partly be recorded schemati-
caly. But it may also be necessary to make remarks using free-text fields. Due to the interconnected-
ness of public servants, documentation can theoretically be performed on site and without media dis-
continuity.

1.2 The use of mobile devices for documentation

The mobilisation of administration is based on the interconnectedness of the field working public ser-
vants. This is made possible by the increasing network coverage of broadband cellular mobile radio
like UMTS. However, the mobile device used occupies a central position. Basically al mobile devices
can be used, from extended cellular phones and PDAs to |aptops, which are equivalent to desktop PCs.
But not all of these devices are capable of really supporting the procedures of mobile administration.
The documenting field working public servant has to enter information about actions and situations
while he is moving, standing or even using his hands for examinations. Furthermore, the information
has to be integrated into existing information or structures. Therefore, the mobile public servant needs
access to the existing information and the possibility to record al this information directly using his
mobile device. But in field work the environmental conditions for these processes are entirely different
from the conditions at awork place in an office, where most of the records have been made so far. The
mobile device has to cope with these differences taking the role of an intermediary between applica-
tions systems of the administration and the mobile public servant.

2. Factor sinfluencing maobile documentation

ICT-supported mobile documentation takes place in different contexts and depends on the specific
task. The task defines the environmental factors, the input modes and, consequently, the design of the
user interface. Furthermore, the input modes have to meet legal demands.

2.1 Theinfluence of environmental factors

The ergonomics of mobile documentation in the fiedd of supervision of protection at work depend on
severa environmenta factors which vary from company to company. In combination with the ergo-
nomics of mobile devices these factors influence input and output modes. Disturbing factors like
background sounds, noise and agitation occur especialy within crafts enterprises. These factors as
well as the fact that the mobile public servant is pressed for time and under close observation affect his
concentration and distract him from reading and entering (huge amounts of) data. Furthermore, bad or
changing lighting conditions can make reading and typing of long texts in small font sizes difficult.
All environmental factors mentioned can affect the mobile documentation in a negative way. There-
fore, mobile devices used for mobile documentation should offer a selection of different input and
output modes.

The mobile device should provide a touch screen monitor and have a display with a minimum size of
nine or twelve inches. It could have a holder which makes it easier to carry the mobile device. In addi-
tion, the display of the mobile device should be powerful regarding the adjustment of brightness and
contrast. The maobile device should use sensors (sensor data) to adjust the presentation automatically to
the lighting conditions. For use in factories and similar places the mobile device should not be sensi-
tive to dirt and humidity. The maobile device should also remain handy.

2 German Labour Inspectorates hence compil e extensive annual reports on protection at work.



Assuming that the mobile device used for mobile documentation has a display with a minimum size of
nine to twelve inches, there has to be a possibility for depositing the mobile device in order to enter
data by typing for alonger period of time in an ergonomic manner. Because there are no possibilities
or no suitable possihilities for depositing the mobile device, it has to be carried along and data has to
be entered while the mobile public servant isin motion. There are two ways to solve the problem: the
reduction of input or to the implementation of aternative input modes like speech and handwriting
recognition. Problems regarding speech recognition particularly occur in factories and similar places
with lots of background noise. As a consequence the spoken text often can not be transformed into
machine-readable text. This leads to specific requirements with regard to speech recognition software.

2.2 State-of-the-art

Input and output modes influence human-computer-interaction. Keyboards of mobile devices are often
very small and thus make typing difficult. This leads to a reduced input rate. (Zitzmann 2006) Most
mobile devices do not have comfortable and ergonomic user interfaces, although there are severd de-
vice dternatives in form of hardware keyboards (Zitzmann 2006), e.g. foldable keyboards (Hewlett
Packard, Anycom), soft keyboards (Zitzmann 2006) like touchpads or touchscreens and new tech-
niques like keyboard projectors (Celluon, hama) or electronic pens like the one developed by the
Fraunhofer Technol ogie-Entwicklungsgruppe All dternatives imply that additional devices have to
be carried along, and some of them aso require (projection) screens or places for depositing the de-
vice. Additiona devices have a certain weight to carry, have no ergonomic form, and do not facilitate
data entry.

Another, simpler, more comfortable, and lightweight dternative is multimodal dialog systems, which
have been an aobject of research in the context of Human-Computer-Communication for a long time.
Along with manua input modes, verbal and visual communication modes are investigated. Several
scientific projects are concerned with the implementation of speech technology in various systems.
The SmartKom project, for example, has developed a multimodal dialogue system that combined
speech understanding and “video-based recognition of natural gestures and facid expressions’.
(Smartkom) One main goal of the SmartWeb project” is to enable multi-modal access to the semantic
web by using advanced language and speech technology. , Questions can be formulated fredy in spo-
ken natural language and can be supported by pointing gestures on the touch screen.” (BMBF 2006)
Another multimodal system is the M3i Mobile ShopAssist which enables user interaction via speech,
handwriting, and gestures. (BMBF 2006)

Online and offline speech recognition can be distinguished. Online speech recognition means that the
text is dictated (via microphone) directly into the computer, transformed, presented and corrected im-
mediately. Offline speech recognition means that the recording is carried out by using a digital re-
corder; here the transformation takes place later on. (Funk 2004) According to practical and legal re-
quirements, online speech recognition is more appropriate for mobile documentation, because for fur-
ther processing it is important that no delay occurs. The transformed written document can only re-
place the spoken original if it is confirmed.

Speech recognition is already used in judicial proceedings, in particular at courts (e.g. at the district
court Reutlingen). Important success factors are trainings for users in order to minimise errors in the
transformation of spoken text. (Working Party , Digitales Diktieren* 2005) Today, speech recognition
systems can recognise up to 100,000 words. (Haas, Gallwitz, Kornwachs, Schroder 2004) Some sys-
tems are dready able to recognize whether or not the request of a user is addressed to the system itsel f
or to someone dse. These systems classify the user's focus of attention by using information from
multimodal input obtained from the microphone and camera. (Chair of Pattern Recognition, University
of Erlangen 2006) The error rate depends on factors like pronunciation /articulation, didect, gram-
matical complexity and background noise. Vocabulary range rather affects the required computing
power than the error rate. (Haas, Gallwitz, Kornwachs, Schroder 2004) The speech recognition soft-
ware available on the market has arelaivey good qudity regarding the error rates and the handling of
the software. (Stiftung Warentest) The error rates range from three to five per cent. (Working Party
»Digitaes Diktieren* 2005; Haas, Gallwitz, Kornwachs, Schréder 2004) But these rates can only be
achieved in aquite environment.

An alternative to speech recognition is the recognition of handwriting. Handwriting recognition in the
area of biometrics identifies solely the characteristics of the signature in order to authenticate and

3 http: //www.teg.fraunhofer de/german/projekte/index.html. Retrieved Apr 27, 2006.
* http://smartweb.dfki .de/, Mobile Broadband Access to the Semantic Web.



identify a person. Handwriting recognition is already used on tablet PCs (e.g. Toshiba, HP, Sony,
Lenovo).

Speech and handwriting recognition systems are adaptive systems. The user has to train the system to
recognize his pronunciation and handwriting before using the system. (Stiftung Warentest 2004, 39)
The efficiency of these systemsis still limited, particularly with regard to the error rates which have to
be very low for mobile documentation. In addition, the systems are not yet resistant enough against
interferences. By means of context recognition, disturbing environmental factors could be recognized
so that unsuitable input and output modes could be automatically deactivated.® For example, the auto-
matic deactivation of speech input modes at too much background noise would avoid multiple errone-
ousinputs or interpretations that would cost time and cause extrawork.

From an economic point of view, the use of speech and handwriting recognition systems is profitable
only at low error rates so that the advantage of fast input is not foiled by long review times. A gradua
implementation could first of all concentrate on speech and handwriting recognition with standardized
inputs and later on enable more complex inputs and the input of longer texts to be carried out. These
options depend on the design of graphic user interfaces.

2.3 Complexity of graphic user interfaces

The design of IT-systemsiis closely related to the design of business processes. (Becker, Algermissen,
Delfmann & Niehaves 2004) Business processes within the administration and the documentation of
these processes are characterised by information processing, (Wimmer, Traunmiller & Lenk 2001)
and the acquisition of alot of data. Some data can be imported from other systems, but most data has
to be entered manually. In addition, there are several legal requirements. Thus, user interfaces of IT-
systems in the administration are often very complex because they support the processing of individual
cases as well as extensive documentation. They consist of severa windows, templates, tables, and dif-
ferent types of menus.

Any graphic user interface is a virtual work place and supports the communication with the underlying
system. The design of graphic user interfaces is of great importance for orientation and navigation as
well as for efficient data entry. The goa is to design a user interface that meets the users' needs, re-
duces complexity, or makes complexity manageable. (Park, Pernod, Trachte & Zwister 2003, 9) The
support of extensive on-site and mobile documentation through the use of mobile devices makes high
demand on the design of user interfaces. Therefore, the mobile context as well asthe users' needs have
to be anaysed and taken into account. For example, due to the pressure of time, extensive search proc-
esses or scrolling are not acceptable. This requires anew design of structures and user guidance.

There are aready guidedines for the design of web-based e-government applications like PAS 1020.
(DIN 2005, 6) For the design of graphic user interfaces, norms and standards have to be considered.
The European norm EN/ISO-Norm 9241 describes principles for the design of user didogues. The EC
directive 90/270/EEC on work with visual display units says that software has to be appropriate to the
task. The design of graphic user interfaces requires the analysis of work organisation and tasks. Soft-
ware and thus the user interface has to be easy to use and to be adjusted to the context, like for exam-
ple the task, persona attributes of the user, characteristics of tool usage, and environmenta factors.
(Gorny 1997, 1)

There are different ways to achieve a reduction of complexity: the reduction of necessary input, the
adjustment of the system to the task, the design of interfaces according to established designs, and the
menu prompt. There are several grades of adjustment - from automatic adjustment (adaptive systems,
suitable for frequently performed tasks) to manual adjustment (adaptable systems, suitable for individ-
ua processes). It is important that the user can at any time interfere and adjust the system manually.
Furthermore, the adjustment can be caused by a certain occasion or context driven. One option would
be to only show exactly the information and data that is needed in a specific moment. The user inter-
face could be adjusted automatically according to a certain cause (matching of situation and informa-
tion demand). If necessary, the mobile public servant can expand the displayed information. In a fur-
ther step, only the data required in a certain context could be presented using information from sensors
or RFID-tags, for example for recording information from control stamps of fire extinguishers. Inspec-
tions that are very well regulated allow the prediction of probable inputs and can thus contribute to a
reduction of complexity in the design of graphic user interfaces.

5 Gorny descri bes the deactivation of functionalities in order to avoid smultaneous inputs by different users or when the specific functional-
ity would not workin a certain situation. (Gorny 1997, 7)



In order to raise acceptance, interfaces can be designed according to existing and well established de-
signs. This would lead to recognition of functionalities and make use easier. In some cases the user
interface and the system’s functionalities are similar to the Microsoft Windows design and functional -
ities, for example. Thus, afamiliar look and feel are provided. (Gorny 1997, 3)

The design of the menu prompt is another possibility to reduce complexity. For example, four basic
types of human-computer-interaction can be distinguished: data entry dialogue, command dialogue,
sdlection dialogue and direct manipulation. (Gorny 1997, 7) The menu prompt as well as multimodal
interfaces should be designed according to the particular needs.

24 Requirements for multimodal documentation in mobile administration

To accomplish its functions, electronic as well as mobile documentation has to conform to specific
requirements. For al records authenticity, integrity, and completeness must be assured. All relevant
facts have to be recorded, especially with regard to discretionary decisions all individualy considered
facts have to be documented. Thereby, authenticity, integrity, and completeness affect the security of
electronic documents, e.g. the security against manipulation, input errors, loss of data, and the reliable
assignment of inputs. Further requirements affect the quality of contents and documentation. On site
documentation can enhance regular documentation by multimedia-based and el ectronic support. How-
ever, the devices used have to be adjusted to the intended purpose and mobile working in general.

Oral and handwritten inputs have to be transformed automatically. The result of this transformation
has to be presented instantly on the screen to keep the process controllable and to avoid falsification.
The mobile public servant has to review and to confirm the result; otherwise the input cannot be as-
cribed to him. The review process aso has to be documented, for example by confirming the review.
If the review cannot take place instantaneously, the audio recording has to be saved until the transfor-
mation is confirmed. The speech recognition system has to classify whether the speaker addresses the
system, or someone €else, in order to avoid entering data that is irrelevant or not required. The error
rate of speech and handwriting recognition systems should not be too high, because any manual cor-
rection delays the working process and has a negative effect on mobile work. Uncertainties during the
transformation have to be notified in order that they are not overlooked.

According to German procedura law most decisions can normally be form-free. But the recordings of
deficiencies performed by the supervision of protection on the work can reach a certain amount. It can
consist of several individua facts and lead to diverse lega consequences. For this reason, atext-based
form of decision is more appropriate for documentation. To compile arevision letter on-site or aruling
in combination with the reasoning in written form, the mobile public servant has to be supported by
the IT-system considerably. The chosen and prepared legal consequences as well as the associated
facts have to be compiled systematically. Recurring text modules, like the instructions on the right to
appeal, have to be inserted automatically, and the result hasto be easily revisable and clearly arranged
even under limited presentation conditions.

3. The way to maobile user interfaces

The increasing need for the use of mobile devices supporting documentation on site results in the ne-
cessity to compensate for the deficiencies of mobile devices like little displays and key pads by area-
sonable, functiond and legally validated adaptation of user interfaces. The following considerations
will describe how this adaptation can take place step by step and what the devel opment will result in.
Acceptance of both mobile public servants and citizens can only be achieved if the possibilities of and
demands made on the devel opment are respected in the course of the implementation.

31 The potential progression of the technological changes

The use of mobile devices can be very beneficial for the administration. But neither the shift of proce-
dures to field work nor the support by mobile ICT will occur at once. The progression will be viasin-
gle levels of development. The andysis of the various influences on the performance of documenta-
tion arrived to the conclusion that numerous adaptations of the tools and supplies for work are required
in order that this exemplifying task as well as many of the other tasks can be optimaly processed on
site. Interconnectedness on its own doesn’t yet enable the mobile public servant to do this kind of field
work. Presently a slow start in establishing and developing mobile work equipment is detectable. But
when a basic configuration is attained, the development will acceerate. Starting from the present



working situation, three levels of development are characterised below, which cover the next ten
years. Within level one, mobile devices are established universaly. The devices and the software mi-
gration to integrated application systems are focussed in doing so. Level two is dominated by the ad-
aptation of user interfaces and the implementation of first automated inputs, which will be accom-
plished via external hardware as well as by means of context recognition. Level three is the stage,
where the problem of connectivity everywhere and the access by mobile 3G networks via satellite is
answered. Further process optimisations and more diligent inspections will be carried out.

Figure 1: Threelevels of development — mobile admini strative fiel d work

Level I: Thefirst level of development contains technologies which are presently realised within the
scope of pilot projects and promise to optimise the equipment of mobile public servants with standard
laptops, for example. Corresponding network coverage, data throughput, and security technologies
permit a secure wireless connection to the administration server for the transfer of records and files.
Therefore, the information input can take place on site during the inspection. The networking between
the field working public servant and the administration server boosts the efficiency of the inspection.
Furthermore, quality can be improved by optimising inspections by means of integrated eectronic
processes. Also an enhancement of the tasks is possible. Additiona tasks will consist of providing ad-
vice and guidance for self dependant improvements of protection at work.

Level 1l: The second level aims at the improvement of recording, documenting and reporting proc-
esses. Tablet PCs turn out to be much more user friendly in the context of field work. This has to be
ascribed to the improved operability of touch-screen typing, handwriting and speech recognition. Inte-
grative software interfaces enable the user to insert pictures or sensor data of external devices to re-
ports or forms. A general digitisation of processes and data input from different devices and software
sources takes place. At the same time data availability from any location via broadband data commu-
nication and real -time-networking will spread.

Level I11: Mobile devices are especially adapted to the field of activity of the mobile public servant by
hardware and software configuration. Data entry is supported by digital and wireless additional
equipment like reader, bar code scanner, cameras and sensor-based inspection equipment that is
changed corresponding to the location. It is even imaginable to equip the service car with amobile 3G
picocell via satellite for guaranteeing seamless connectivity. New sensor technologies and additional
functional modules enhance the objectives and potentiads of inspections. The ergonomics for mobile
usage and successful promotion of usability factors regarding the software are improved.

3.2 Consideration of the user

A crucid factor in designing socio-technical systems is the consideration of user acceptance, fitness
for purpose and user-friendliness. The categories of requirements “fitness for purpose’ and “user-
friendliness” are main issues in particular for the mobile use of data processing systems. The DIN EN
I1SO 9241 (CEN, 1995 and 1998) is regarded as standard for the assessment of user-friendliness con-
cerning the directive on work with visud display units too by the EC jurisdiction. This series of stan-
dards specifies generd demands on working environments, hardware and software. However, these
demands are not sufficient and have to be amended by further aspects.

Another important theme in planning user-oriented systems is the consideration of how the user learns
about the handling of the system. This leaming process is regularly much dower than the technical



progress of the device functiondities. It is technically feasible, for instance, to develop systems for
handwriting recognition and voice control. It is practicable too to combine these systems with corre-
sponding software interfaces within the scope of a usage scenario, where they work compatible to-
gether. But in doing so it is not guaranteed that the user will like this systems or will even use them.
Different factors of ergonomics, psychology and usability are decisive, whether atechnical innovation
will find user-acceptance in the context of real working environment or everyday life. In principle the
three criterions listed below are quoted for the fitness in purpose of software:

1. Effectiveness in order to solve aproblem,

2. Efficiency of the handling,

3. Satisfaction of the user working with the software.
The criterion "fitness for purpose” as well as the designing aspects of user-computer-dialogue systems
have to be evaluated and adapted to the relevant processes and environmental factors of the precise
working context. In detail it is necessary to examine the elements of the fitness for purpose concerning
the usage by adminigrative field workers and the general aspects of usability. This is required to
achieve a value-added process result and user-acceptance of future mobile inspectors of protection at
work. Usahility means, in this context, the effectiveness, efficiency and satisfaction with which speci-
fied users achieve goals in particular environments. For the scenario of mobile public servants it will
be important to optimise mobile devices and software in such a way that a secure data access, a re-
cording process that reflects adequately the environment and a trouble-free further processing are en-
sured. Agreement between the expectations of the user and the actual mobile entry process is a very
important requirement. An entry dialogue conforms to the expectations of the user, if it is consistent
and satisfies the functiona and ergonomic needs of the user. Regarding the mobile use of digital sys-
tems, there are more complex and enhanced needs than the ones which a stationary workstation poses.
Some of the needs are:

- Consistent and secure mobile data access and connectivity

- Prompt availability of corresponding data and software functionalities;

- Sufficient and steady data rates concerning Up- and Downlink;

- Satisfactory power supply for the duration of mobile usage during an inspection;

- Enhanced security systems and eements to give a feed-back if the wireless connection isin-

terrupted or other failures occur;

- Integrated and synchronised interfaces to external equipment like sensor modules
The domain of conformity to expectations of the user shows the complex and specific user require-
ments which are associated with the scenario of the supervision of protection at work. The congtitutive
requirements on mobile devices like availability of power supplies and connectivity are only one level,
high atop the level of real demands resulting from expectations on the user-friendliness of software
and interfaces. A step by step strategy for implementing this technical framework is a precondition for
success and acceptance of mobile systems used for inspections like the supervision of protection at
work. It isanecessary first step to plan al the levels of development and the availability of basic tech-
nologies sitable to the requirements.

33 L egal point of view

From alegal angle three aspects must be considered in implementing new interfaces and new adminis-
trative working procedures. Firstly these innovations must not collide with the aims of procedural
rules or tasks of the administration. It would not be conducive to an adequate documentation for in-
stance, if exploratory talks or any impressions were recorded randomly without selection. Documenta-
tion should make administrative actions understandable for subsequent scrutinies. Therefore it isim-
portant to winnow the relevant from the irrelevant as far as possible. If the mobile equipment resultsin
unnecessary recording because the effort has massively diminished, this would be counterproductive.
It would not be conducive to the aims of the adminigtrative tasks as well, if the mobile public servant
were not able to review and reconsider the results of automated supporting processes on site, for ex-
ample preparing an order. Blind trust in automated support systems could eventually interfere with
discretion or cause undesirable and ineffective results.

Furthermore the interfaces and the design of the mobile devices influence the security of the recorded
data and the information stored at the administration. Here it is necessary to preserve company secrets
and to protect individual-related data. This security could be endangered for instance if the speech rec-
ognition interface meant that third parties could intercept such secrets. This could occur for example,



if the interface used an unsecured wirel ess connection that could be eavesdropped from a distance too.
On the other hand, in terms of speech or handwriting recognition, it should be remembered that both
are applicable as biometric authenticator at the same time too. Used in this way they could even boost
security by simultaneoudy verifying the identity of theintruder.

Finally it should be taken into account that the implementation of new interfaces and new procedures
nearly dways constitutes a change of working conditions. This may involve employee rights. In con-
sequence early agreements have to be reached. Moreover, the devices as well as the interfaces have to
comply with the ruling regulation of protection at work. The criteria of health protection have to be
observed in relation to the display-size or display resolution even though the European directive on
work with visua display units does not include portable devices. This aspect becomes relevant for the
ergonomics of the mobile device too.

34 The implementation of mobile user interfaces

For developing mobile user interfaces, the characteristics of mobile documentation resulting from the
immediate environment (e.g. pressure to be efficient, noise) have to be considered. There are two areas
of application where there has to be a technical implementation of organisationa reasonable mobile
interfaces. On the one hand, graphical user interfaces have to be designed with the aim of reducing
complexity while maintaining the logic of the administrati ve task. On the other hand, the implementa-
tion of reasonable multimodal user interfaces for dataentry is an area. The purpose here is to increase
the efficiency of the documentation on site. An analysis of tasks in cooperation with the users is a pre-
condition for both areas of application. Thisanaysis has to show and to consider the links between the
working procedures and the corresponding environmenta factors in each case. Complex and eesily
standardized procedures should be differentiated. The ascertained results should be aligned with the
expected characteristics of users. To verify the results, first checks with preliminary models should be
accomplished.

The following table shows the characteristics of mobile administrative work (cf. section 1.1), the re-
strictions caused by environmenta factors (cf. section 2.1) and the corresponding potential input and
output methods (cf. section 2.2). The given examples are not exhaustive and have to be completed for
the implementation of input and output methods according to the particul ar task.

Char acteristics

of mobile administrative work /
documentation

Suitableinput /
output methods

Restrictions caused by environ-
mental factors

Acquistion of well structured infor-

Automated entry / recording

There are hardly any redrictions that

and mi scellaneous information or data

Handwriting recognition
Speech recognition

mation and data like Shortcut keys affect the input methods.
Drop down menus
Acquistion of individually sructured | Typing Typing is not possble if keyboards

cannot be used. Handwriting recogni-
tion will hardly work when thereis no
depost. Background noise can affect
speech recognition negatively.

Acquisition of measuring data

Automated entry
Data transfer from measuring device

Interfaces, dandards or middleware
are required. There are hardly any
redtrictions caused by environmental
factors.

Need for amendment statement of the

company / crafts enterprise:
Information from I T-system
Verbd information

Automated data trander from com-
pany’s sysems
Handwriting and gpeech recognition

Handwriting recognition will hardly
work when there is no depost. Back-
ground noise can affect speech recog-
nition negatively.

Navigation within the I T-system
Information request (e.g. codes of
practice, legal requirements)

Voice control

Background noise can affect voice
control mechani sms negatively.

Information output

Voice regponse

There are hardly any redrictions that
affect voice reponse.

Table 1: Suitable interfacesfor characteristic tasks and possible restrictions

Even more than a stationary computer, a mobile device is an individual and personal piece of equip-
ment. As far as possible attention should be paid in an early stage to an individualising design of the
mobile device. This refers to all aspects of ergonomics like weight and dimension of the device, but



also to particular configurations and potentials of functionalities like multimodal ways of input and
output and last but not least to the reasonable handling of the versatile functiondities. Further it is nec-
essary to use high-quality technology which features a specific cgpacity and alow error ratio to assure
the essential acceptance of the users and to avoid frustrating results (Working party “Digitales Dik-
tieren” 2005).

As the changes will only slowly become accepted by mobile public servants, a continuous advance-
ment of the users’ media competences is required to avoid a mobile divide between users and non-
users. For example, non-users would continue documenting in handwriting and entering the data | ater
on and thus dispense with mobile direct documentation by not using mobile devices. This would not
help them very much. The media competence needed could be generated by realising an innovation-
friendly corporate culture in administrations and by training on site, which means supervised on site
training. Especialy the training on site could be positively useful, because individual problems and
obstacles can be recognized and solved at once. Train the trainer programmes can be a very reasonable
and effective measure, too (Working party “Digitales Diktieren” 2005).

Another important aspect is the decision whether a simple and low priced or whether an individualy
configured and more expensive mobile system should be implemented. Wide use requires that the sys-
tems remain affordable. But at the same time they should support individua tasks. The use of high-
end-devices would not meet the requirements.

4, Conclusions

Documentation is an important element in administrative field work. Maobile devices can support the
entry of information and data for documentation purposes. The differences between mobile and sta-
tionary working environments pointed out above call for awell-balanced combination of miniaturised
devices, digita technology, software, adapted interfaces like speech or handwriting recognition, and
mobile communication in order to really support the fulfilment of administrative tasks and help to
promote the aims of these tasks. Efficiency and acceptance of mobile working methods strongly de-
pend on the design of the mobile devices. The design of mobile devices, in particular the design of
entry functionalities, is a chalenging task because mobile systems are subject to considerable limita-
tions compared to stationary systems. In order to support mobile procedures optimally and to finish
more working procedures on site, a user orientated and legaly reviewed design of user interfaces is
needed. Furthermore, the user interfaces have to be aligned with the logica sequence of the tasks. An-
other crucial factor is the implementation of new kinds of interfaces. The design of mobile devicesis
in an interdependent relationship with the alteration and the shift of working procedures. The progress
in the right direction is essential. Projects on mobilizing administrative procedures threaten to fail if
the stated regquirements and points are not considered.
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