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Abstract 
In public advisory services, the individual’s satis-

faction depends less on extrinsic factors (e.g., monetary 
rewards) than on their inner needs fulfillment. Current-
ly used IT-systems supporting citizen advisory services 
neglect these intrinsic needs of their users, hence insuf-
ficiently fostering their satisfaction. In this paper, we 
aim to close this gap by assessing the design require-
ments needed to develop value-added IT-systems for 
citizen advisory services. We thus refer to self-
determination theory to analyze current literature 
perspectives on how to design adequate IT-systems 
fostering users’ basic needs. We follow a design 
science approach and implement these requirements in 
a software prototype, and evaluate them qualitatively 
in a user study with real-world advisors and citizens. 
Our preliminary results show that this approach prom-
ises to reveal the design requirements that matter in 
citizen counseling, signifying an important step toward 
developing a conceptual IT systems design model. 

 

1. Introduction and Background 
 

IT-enabled work practices are commonly used in 

public administration front and back offices, and con-

tinue to flourish due to numerous eGovernment initia-

tives. Despite all self-service offers put forward by the 

different governments worldwide, the personal service 

encounter of citizens with their government represented 

by public employees is still of immense importance. In 

this context, appropriate IT-based support has to be 

established to keep up with the changing needs of the 

citizens and with the continuing modernization of the 

public administration. In this paper, we focus on Face-

to-Face counseling services, where citizens, entering a 

novel life circumstance, seek advice from public ad-

ministration’s employees to resolve their government-

related issues. These citizens aspire to holistically en-

hance their actual social situation, e.g., expecting a 

child or moving into a new town. They seek advice as 

they often are aware of their lack of information, but 

can’t explicate the underlying problems (also referred 

to as anomalous state of knowledge [3]), which is a 

prerequisite for effective problem solving. 

When investigating citizens’ satisfaction with the 

IT-support of services, researchers in information sys-

tem research concentrate on the individual’s system 

use in organizational contexts. Intention to use and 

(actual) system use are taken as common measures to 

obtain indicators for a system’s acceptance and there-

fore its real success (cf. [15]). These measurement 

concepts are discussed in detail in the research litera-

ture (originating from service marketing research) and 

focus on the pragmatic quality, which primarily targets 

the system’s characteristics to foster the individual 

work performance, i.e., perceived usefulness and per-

ceived ease of use (for an extensive overview see [8]). 

Looking at the dyadic service encounter of citizen 

advisory services, today’s models for measuring user 

satisfaction are often inadequate. On the one hand, 

some do not sufficiently consider both participants, but 

focus mainly on one, e.g., SERVQUAL [19]. On the 

other hand, corresponding models do not incorporate 

users’ inner motivation, e.g., UTAUT [31]. Even 

though this is not always made explicit, many ap-

proaches in information system research investigating 

intention to use are goal-oriented, focusing on the ex-

trinsic motivation of human behavior, e.g., reward-

driven action. A number of studies, comparing work 

motivation in the public and the private sector, pointed 

out, that public employees are less motivated by mone-

tary (or other extrinsic) rewards than private ones ([1] 

[4], [12], [20]). Furthermore, public employees, on 

different organizational levels, do not seem to be con-

vinced of the incentive and the rewarding effect of ex-

trinsic motivators, such as performance-related pay 

([18]). When taking the organizational context of pub-

lic administrations into account, Rainey stated, that the 

additional problem arise of “how to motivate em-

ployees in systems which constrain administration of 

those incentives” ([20]). In this paper, we address this 

topic and suggest, that one has to take on another pers-

pective on work motivation and therefore user behavior 

to understand the rationales behind user satisfaction of 

IT-systems supporting public administrators giving 

advice to citizen. That is why we suggest to consider 

the users’ underlying needs motivating their activities – 

the advisor’s as well as the client’s. This approach fits 

well into the motivational perspective, which Malone 

[17] states as one of four important perspectives, on 



should take on when designing information systems’ 

interfaces. 

Current literature on the developments of IT-

systems supporting advisory encounters in general, and 

advisor-citizen interactions in particular, proposes a 

number of design requirements proven to be successful. 

To assess these current design requirements with re-

spect to user needs, we provide in this paper a review 

of scientific findings on how IT-based citizen advisory 

services can support the needs fulfillment of both citi-

zens and advisors. We use the self-determination 

theory (SDT) [9] as a lens to explain the basic needs of 

the involved individuals. Deci and Ryan, the authors of 

this theory, postulate that humans are driven by the 

motivation to lead a self-determined life, and claim 

three innate psychological needs, the fulfillment to 

which they constantly aspire: competence, autonomy, 

and relatedness. Every human action is intrinsically 

motivated by the expectation that the result or the ac-

tion itself will fulfill certain basic human needs in a 

particular context. Accordingly, these needs being ful-

filled – at least to a certain extent – will result in in-

creased satisfaction [10]. 

The question arises then: Which design require-

ments for an IT-system supporting co-located citizen 

advisory services assist the fulfillment of users’ basic 

needs. By its answering, we want to broaden the under-

standing of advisory information system design, and 

provide future developers with a useful catalogue of 

design requirements for IT systems, the implementation 

of which should lead to substantially more satisfied 

users. Secondly, by doing so, we heed the call for "ker-

nel theories" for design [33]. As we will show, self-

determination theory is well suited to serve as such a 

kernel theory for designing advisory support systems.  

In the following section, we present our research 

approach to achieve the defined objectives and describe 

how the data was collected. 

 

2. Research Design and Data Collection 

 
The question for essential design requirements 

emerged in the course of a larger research program 

investigating IT-support within co-located citizen advi-

sory services. Therein, a first prototype had been de-

veloped to confirm the general feasibility of supporting 

citizen advisory services by means of an IT-system; the 

evaluation was done in a real-world setting assisting 

the counseling of pregnant women (cf. [5], [23], [26]). 

Based on the findings of this prior work, we first 

reviewed the current state of design requirements pro-

posed in the extant literature on IT-based citizen advi-

sory support systems. To assess these requirements 

regarding the self-determination theory, we map them 

in section 3, onto the basic psychological human needs 

for competence, autonomy, and relatedness. We en-

gage in a “design and evaluate” cycle [14] to assess 

(and enhance) the current design requirements to see if 

they support in practice the fulfillment of the users’ 

basic needs. Thereto, we specify a (real-world) context 

of use (section 4), develop appropriate design solutions 

according to the design requirements (section 5) and 

evaluate them in a user test (section 6). 

Context of use: We report from our comprehensive 

exploratory research (cf. [30]) to specify the context of 

use, i.e., student counseling services. Thereby, we fol-

lowed the Needs Driven Approach [27] to assess the 

advisors’ work environment and based our interviews 

on Wilson’s model for information behavior [37] to 

assess students’ and advisors’ information seeking be-

havior. For that purpose, a total of 13 interviews (with 

two advisors and 11 students) were conducted. Follow-

ing our self-determination focus, we assessed the cur-

rent situation regarding the basic users’ needs for com-

petence, autonomy, and relatedness to disclose defi-

ciencies, and also assess practices that should be pre-

served. 

Design solutions: According to the literature-based 

design requirements, we developed, cf. in section 5, 

appropriate design solutions and implemented them in 

a software-prototype intended to support advisors and 

students in their advisory-related activities. 

Evaluation: To assess the developed design solu-

tions, we conducted 11 counseling sessions with two 

advisors from the international relations office (IRO) 

of the authors’ university and 11 students (where they 

used the developed IT tool). These sessions took place 

in a small meeting room, lasted typically 20-30 mi-

nutes, and were observed by two researchers focusing 

on the activities and interactions of the individual par-

ticipant. The advisors had received a training lesson 

beforehand (about 45 minutes), where they became 

acquainted with the manipulation of the IT tool’s func-

tionalities and were informed of the corresponding 

advisory objectives. Subsequent to the counseling ses-

sion, both students and advisors completed similar 

questionnaires, after which they were interviewed addi-

tionally. Both the questionnaires and the interviews 

contained elements of their perceived acceptance of the 

IT-system (UTAUT, [31]), their perceived satisfaction 

(yield shift theory, [6]) and their perception of the sys-

tem’s pragmatic and hedonic qualities (AttrakDiff, 

[13]). Following an explorative approach, using qualit-

ative data, we focus on the interviews and the observa-

tions of the participants’ actual behavior, which to-

gether signify our primary data sources. In section 6, 

we report on these evaluation results to discuss the 

literature-based requirements from the self-determined 

users’ perspective, and develop a final catalogue of 

design requirements, whose implementation should 



plausibly foster the users’ need fulfillment, i.e., their 

satisfaction. 

 

3. Self-Determination Theory (SDT) in Cit-

izen Advisory Support 

 
The SDT proposed by Deci and Ryan [9]) is rooted 

in motivational psychology, and provides an empirical-

ly founded theoretical framework to describe the basic 

psychological needs and their influence on human be-

havior. It claims three innate psychological needs 

(competence, autonomy, and relatedness) that all hu-

mans pursue at any given time to maintain their psy-

chological health and well-being. Accordingly, we will 

consider all these aspects from the perspective of the 

citizens as well as that of the advisors. 

Competence refers to the aspect of successfully 

dealing with one’s environment. In general, this con-

cerns having sufficient information and skills to resolve 

any occurring issue on one’s own. In the context of a 

counseling service, the client and advisor both want to 

be competent during their encounter, e.g., influencing 

the course of their collaboration. Whereas for the citi-

zen this could comprise arriving at a certain state of 

knowledge, the advisor predominantly would have the 

more complex need for sufficient professional, method-

ical, and social skills to provide sound advice (cf. [10]). 

Autonomy refers to freedom of choice and being 

able to lead a self-determined life. This basic need cor-

responds well with the counselor’s goal of enabling 

citizens to resolve any government-related problem 

occurring within their individual life situation (cf. 

[35]). The concept of autonomy further refers to the 

constant urge to be the cause of one’s own actions, in 

contrast to the feeling that extrinsic forces cause them. 

For this reason, the provision of choice and acknowl-

edging people’s inner experience enhances their feeling 

of self-initiation, of being the initiators [9]. 

Relatedness refers to the possibility of interacting 

with others. During the counseling, this need for inte-

raction has to be satisfied. Reis et al. [21] identify the 

major types of social activity that might plausibly con-

tribute to a general sense of relatedness. Regarding 

advisory encounters, the following are considered to be 

relevant: (1) communicating about personally relevant 

matters, (2) participating in shared activities, (3) hav-

ing a group of friends with whom one can spend infor-

mal social time, (4) feeling understood and appre-

ciated, (5) avoiding conflicts that create distance and 

feelings of disengagement with significant others, and 

(6) avoiding self-conscious or insecure feelings that 

direct attention toward the self and away from others. 

If IT systems are applied in advisory situations, they 

should support these activities in some way in order 

that the users’ sense for relatedness is fostered. 

By applying the self-determination theory, we in-

tend to take a wider perspective and seek to comple-

ment our understanding of advisors and citizens as they 

behave during a counseling session. Thus, in the sub-

sequent paragraphs, we explain how information sys-

tems supporting citizen advisory services can foster the 

advisors’ and the citizens’ corresponding needs. We 

therefore analyze the correspondent requirements pro-

posed by the current research literature on (citizen) 

counseling and assess the extent to which they support 

the fulfillment of the users’ need for competence, au-

tonomy, and relatedness. When referring to the elabo-

rated design requirements, later in this paper, we de-

note them with “DR1” to “DR11.” 

 

3.1 Advisor’s and Citizen’s Need for Compe-

tence 

 
Competence refers to successfully dealing with 

one’s environment. According to SDT, any involved 

individual within the dyadic advisor-client encounter 

strives for competence. Citizens’ frequent reason for 

seeking advice from public authorities is the gap in 

their knowledge of governmental support regarding 

their present life circumstance. Apart from their basic 

need of improving their current situation, citizens are 

often not able to articulate what they really want (ano-

malous state of knowledge, cf. [3]). In these situations, 

human advice is superior to computer-based advice, 

e.g., electronic services on governmental web appear-

ances, since a human can empathize with another per-

son and elicit hidden needs in a question-answer di-

alog. Schmidt-Rauch et al. [24] and Schwabe et al. [26] 

refer to this as supporting the elicitation of the citizen’s 

implicit needs (DR1). 

The collaborative nature of the counseling session 

is one of the most important characteristics due to the 

fact that: (1) a common understanding of the client’s 

problems has to be established and (2) information and 

knowledge of solutions has to be transferred from the 

expert (=advisor) to the layperson (=client). Schwabe 

et al. [26] purport that collaborative processes evolve 

and therefore cannot be structured beforehand in detail; 

the authors thus propose that the state of collaboration 

must be transparent at all times (DR2). They claim 

that in order to interact actively within the advisory 

encounter, both the advisor and the citizen must be 

able to understand the state of their collaboration at any 

time, e.g., which results have been achieved, how still 

open issues can be addressed etc. We also refer to this 

as process transparency. 

By integrating the client into the problem-solving 

process, their perception of being responsible for the 



decisions agreed upon, as well as the final advisory 

result, will be enforced. According to Deci and Ryan 

[9], this feeling of responsibility is essential for the 

heightening of their perceived competence. We refer to 

this as supporting joint problem-solving (DR3). 

Schmidt-Rauch et al. [24] connect this design require-

ment with the recognized trend within service-oriented 

marketing [16] that clients become co-creators of value 

(cf. [32], [36]). Within the first step of the joint prob-

lem-solving process, where a common understanding 

of the citizen’s (true) needs is established, the advisor 

and the citizen individually create their own mental 

models, which have to be harmonized [26]. According-

ly, the ability to externalize and share the users’ mental 

models is a prerequisite for establishing competence, 

denoted as (DR4). 

The need to feel competent to advise citizens on 

their governmental concerns (from the advisors’ pers-

pective) and being able to decide on the right “prod-

ucts” (from the citizens’ perspective) directly calls for 

information quality as a pre-condition. This, for in-

stance, is confirmed by DeLone and McLean [10], who 

nominate information quality as an aspect of IS success 

within their IS Success Model. In addition, the advi-

sors’ usage of IT is strongly influenced by their fear of 

acting incompetent, i.e., not being able to answer the 

client’s questions due to inadequate access to informa-

tion. Thus, an important design requirement is to im-

prove information quality (DR5) (cf. [24]). For the or-

ganizational context of citizen advisory, Schenk and 

Schwabe [23] describe correspondent design require-

ments on a more detailed level. They complement the 

advisory service by integrating offline and online in-

formation sources (DR5.1), integrating local, regional, 

state and federal information sources (DR5.2) and, 

integrating internal and external information (DR5.3). 

 
3.2 Advisor’s and Citizen’s Need for Autonomy 

 
In the context of co-located citizen advisory servic-

es, a central influencing factor of the individual’s au-

tonomy appears in the conflict between providing pos-

sibilities of choice and structuring of the advisory 

process. From a “counseling as collaboration” perspec-

tive [25], there should be features for the users to create 

and develop their process structures during their ongo-

ing collaboration [26], even though some predeter-

mined structure is necessary to support mutual under-

standing of the current (process) status and the upcom-

ing activities. We refer to this as support evolution of 

process structure during collaboration (DR6).  

According to their individual roles within the ongo-

ing collaborative problem-solving process, both advi-

sors and citizens must have, to a variable extent, the 

capability to alter the direction of the counseling. The 

advisor should guide citizens through the process, and 

thereby act as a mentor, eliciting their true needs and 

conjointly developing suitable solutions to fulfill these 

needs. Although the advisor needs sufficient possibili-

ties of control to navigate through the process, the 

clients - in order to feel as equal collaboration partners 

- must still be given the possibility of intervening in the 

advisory process, which, in turn, will augment their 

feeling of self-determination. 

An important aspect of assisting citizens to success-

fully resolve problems on their own is to personalize 

the information provided in the counseling session. 

Increased personalized information leads to a higher 

autonomy for citizens as a result of having increased 

options [2]; we refer to this as supporting the persona-

lization of information (DR7). 

 
3.3 Advisor’s and Citizen’s Need for Related-

ness 

 
Relatedness refers to interacting, feeling connected, 

and experiencing caring for others. Deci and Ryan [9] 

claim that intrinsic motivation will be more likely to 

flourish in contexts characterized by a sense of secure 

relatedness. Within citizen counseling, both partici-

pants must be supported in fulfilling their need for rela-

tedness. In the following paragraphs, we use the social 

activities that contribute to an individual’s sense of 

relatedness (see above, denoted (1) to (6), cf. [21]), in 

order to assess the design requirements in this regard. 

The previously stated requirement of supporting the 

personalization of information (DR7) is a first prere-

quisite for communicating personally relevant matters 

(1). Schwabe et al. [26] posit that the IT-support should 

allow the user to establish a personal relationship dur-

ing, and develop it after, the interaction (DR9). This 

requires establishing an intimate ambiance, where the 

advisor listens and responds to the citizen. This can be 

supported by the exchange of personal information, as 

it fosters trust [11], and by integrating “more trusted” 

information sources as external (DR5.3) or communi-

ty-based (DR8) information. 

The social activity of participating in shared activi-

ties (2) is understandably met by the design require-

ment of supporting joint problem-solving (DR3). With 

the diffusion of Web 2.0, a practical resource for re-

solving and/or discussing problems without the explicit 

contact with an advisor appears in the form of (online) 

communities, e.g., forums, wikis, or blogs. Regarding 

citizen advisory services, community based informa-

tion, e.g., discussion forums or rating sites for related 

services, can offer an additional perspective (during the 

counseling session) that a public administration is not 

willing, or not able to, provide itself. Further, commun-

ities where citizens can meet with other persons facing 



the same life situation can be used to follow up on is-

sues left open during the session [26]. Accordingly, the 

integration of Web 2.0 and community-based informa-

tion (DR8) addresses the social activity of having a 

group of friends with whom one can spend informal 

social time (3). For advisors, their colleagues at work 

signify this group; thus, corresponding IT-means 

should support the establishing of a “working commu-

nity” [34]. 

Supporting the elicitation of the citizen’s true needs 

(DR1) is beneficial for a citizen’s feeling of being un-

derstood and appreciated (4). Schwabe et al. [26] pro-

pose that a verbal discussion on problems and possible 

solutions is a more natural means of collaboration. The 

advisor can use his background knowledge and em-

pathize with the citizen to uncover hidden information 

needs and offer advice not explicitly requested. We 

refer to this as base the interaction on verbal communi-

cation (DR10). 

The last two social activities cover the aspects 

thwarting the sense of relatedness, as avoiding conflict 

that create distance (5) or avoiding insecure feelings 

that direct attention toward the self (6). To diminish 

the advisors’ fear of “losing control,” i.e., to be per-

ceived as being incompetent in the eyes of the citizen, 

Bretscher [5] claims that user interfaces should be easy 

to learn and easy to use (DR11). 

 
Table 1. The literature-based design requirements as-

signed to the SDT-needs 

 Resulting Design Requirements 

Users’ Need for Competence 
DR1 Supporting the elicitation of the citizen’s implicit needs 

DR2 
Supporting transparency in the states of collaboration (at all times) 

/ Increase process transparency 

DR3 Supporting joint problem-solving 

DR4 Supporting the externalization and sharing of mental models 

DR5 Improve information quality 

DR5.1 
Inform the advisory process with offline and online information 

resources 

DR5.2 Integrate local, regional, state and federal information 

DR5.3 Integrating internal and external information 

Users’ Need for Autonomy 
DR6 Support the evolution of process structure during collaboration 

DR7 Supporting the personalization of information 

Users’ Need for Relatedness 
DR8 Include Web 2.0 and community-based information 

DR9 
Allow the users to establish a personal relationship among them-

selves during, and develop it after, the interaction 

DR10 Foster verbal communication in the interaction 

DR11 User interfaces should be easy to learn and easy to use 

 

Table 1 provides an overview of the derived design 

requirements for IT-systems supporting co-located citi-

zen advisory services. Thereby, the individual require-

ment is allocated to the user’s respective need for com-

petence, autonomy or relatedness. 

 

4. Context of Use: Conventional Student 

Counseling Service 
 

A major task of the international relations office 

(IRO) is to give assistance to foreign students, e.g., 

visa-related issues, finding accommodation, or register-

ing with authorities. Conventional practice is oriented 

towards providing all relevant information before stu-

dents arrive. For that purpose, printed information 

(brochures, leaflets, forms, etc.) is sent to students, and 

is also presented on the university’s web sites.  Stu-

dents can also contact the IRO via e-mail via telephone 

and during open consultation hours on a first-come, 

first-served basis.  

Face-to-Face advisory services are provided at a 

counter consisting of a large bar table attached to the 

wall on which a computer is placed. The student and 

the advisor stand next to each other so that documents 

can be placed on the table and the computer screen can 

be jointly viewed. The advisor sometimes presents the 

desired information directly on the web sites of an au-

thority. Bookmarks, maintained collaboratively by the 

advisors, are used very often to navigate quickly to the 

right site - reflecting the students’ recurring informa-

tion needs.  

There is no pre-defined advisory-process. Instead, 

in most encounters the IRO-advisor respond to ques-

tions of the student and answers them in the ensuing 

dialogue. The results of an advice-giving session are 

also not documented systematically. Sometimes stu-

dents take notes (e.g., the URL of the web sites), or 

they are presented with a printout of the web page or 

brochures, etc. 

In the following sections, we provide illustrative 

examples of how the dimensions: competence, auton-

omy, and relatedness of the self-determination theory 

are addressed by the conventional practice of advice-

giving, as seen from the students’ and advisor’s pers-

pective. The findings are drawn from the observations 

and interviews, conducted by advisors and students. 

 

4.1 Competence in Conventional Advice-

Giving 

 
Whereas for students competence signifies having 

sufficient information to resolve their problems on 

their own, the advisors’ association of the term predo-

minantly refers to the ability to provide sound informa-

tion.  

Within the current work practices, the students con-

stantly suffer from having “insufficient competence.” 

This can be seen in the mainly pure information provi-

sion of the IRO-advisors. As the advisors restrict them-

selves to answering explicit questions and providing 



the corresponding information, students do not get any 

methodical knowledge to resolve future similar re-

quests on their own. Accordingly, as reported in the 

interviews, students developed their own strategies 

comprised of a network of experience-based informa-

tion sources, e.g., friends, family, online forums and 

blogs for expatriates. In summary, it seems that the 

advisors’ current practices did not adequately foster the 

student’s perceived competence. 

The IRO-advisors’ vocational training follows a 

learn-by-doing principle, i.e., start giving advice and 

asking colleagues if problems with students’ request 

occur. They also used a bookmark list on the shared 

computers to profit by the other advisors’ experience. 

Accordingly, the advisors relied (at least in the first few 

advisory sessions) on the bookmark list and the quality 

of the information provided there – including non-

functioning web links. Such an environment where the 

students could see when advisors had to ask someone 

for help, or needed to search for solutions due to insuf-

ficient information sources, hampered obviously the 

advisors’ need to appear competent in the eyes of their 

clients. 

 

4.2 Autonomy in Conventional Advice-Giving  

 
The individual’s sense of autonomy is closely re-

lated to the perception of freedom of choice. In conven-

tional student counseling services, the predominant 

interaction pattern - a question-answer scheme - sug-

gests a distinctive role allocation; the advisor uses his 

competencies and knowledge to deliver answers and 

solutions to the student’s information need, as inter-

preted from the question asked. 

The students can “control” the advisor’s behavior 

with their questions, i.e., the students can get the de-

sired information personalized to their problems. On 

the other side of the coin, the observed advisors’ beha-

vior shows that they concentrate only on giving an-

swers, but provide no background information that 

would be vital for related needs. Indirectly, the advisors 

rationalize their counseling objective of bringing “stu-

dents to autonomy.” In summary, the advisor’s auton-

omy is obviously low in the conventional advisory 

practice; however, it is unclear if this matches their 

perception. 

 

4.3 Relatedness in Conventional Advice-Giving  

 

Concerning the need for relatedness, the advisor 

and the student both strive to feel related (1) to one 

another and (2) to their respective social environment. 

The conventional work practice of IRO-advisors con-

centrates, on the students’ sense for relatedness; in oth-

er words, they a personal relationship with the student 

for the duration of the counseling session. Accordingly, 

as evidenced from the questionnaire results, the stu-

dents highly valued the advisor’s social skills with an 

average of 92%. Notably, students showed in their in-

formation seeking behavior that they predominantly 

referred to information sources from personal expe-

rience (e.g., former exchange students or forums for 

expatriates), the advisors did not refer to this aspect of 

relatedness. 

The advisors’ need for relatedness is fulfilled only 

to a small extent. The examples of the shared book-

mark list (see above) signify the main activities foster-

ing relatedness within the actual session. The advisors 

also criticized the current possibilities of professional 

interaction and gave rationale regarding unsuitable 

resources (including IT means) available to them. 

 

5. Design Solutions: IT-based Advisory 

Support in Practice  
 

To assess the literature-based design requirements 

(cf. Table 1), we contextualized them within the real-

world setting of a student counseling service (described 

in the previous section). We developed appropriate 

design solutions and implemented them in a software-

prototype. This tool supports the elicitation and docu-

mentation of the consulter’s needs as well as the pro-

posed solutions. The participants can jointly interact 

with the tool in order to retrieve and visualize the or-

ganization’s information configured for this counseling 

session. In the following paragraphs, the instantiation 

of the design solutions are described with the help of a 

real-world scenario, illustrating a student counseling 

session where the IT tool is used. For the technical 

implementation, we used Silverlight (XAML) for the 

UI-Design and C# with the .NET Framework 3.5 in the 

backend (details on design following below). 

At the beginning of the counseling session, an advi-

sor from the IRO (Sally) and a student (Kate) take their 

place in front of a large touch-sensitive screen (HP 

Touchsmart, cf. Figure 1), after which they start talking 

about Kate’s requests. Hearing of Kate’s problem how 

to get a job, Sally opens a new memo card and labels it 

“getting a job” (DR4, cf. Figure 2). [The memo card 

contains different functions: 1) The client’s request can 

be noted, 2) Adequate solutions can be added (cf. Fig-

ure 3 on the right) and, 3) The card is part of a “drag 

and drop” construct to support the forming of a perso-

nalized advisory process. Therefore, the memo cards 

act as central element in the application.] 

Before Sally starts to solve the first problem, she 

asks if there are other issues that Kate wants to discuss 

(DR10). In the course of the conversation, Sally adds 

two more memo cards, “health insurance” and “public 

transportation possibilities” (cf. Figure 2). She then 



opens a list in the upper left corner of the screen, noting 

that there are recurring problems facing students. She 

mentions to Kate that if she sees some interesting top-

ics, she should click on them to generate pre-completed 

cards, which they could discuss later (DR1). Finally, 

Sally groups the memo cards on the screen by shifting 

them around with her finger, thus establishing a (sim-

ple) process structure that suits her and Kate for the 

subsequent problem-solving (DR 3, 6, 11). 

 

 
Figure 1: Physical setup 

 

Picking the first memo card “getting a job,” Sally 

shows Kate a website with job offers suitable for stu-

dents, e.g., part-time with flexible working hours 

(DR5). For this purpose, she moves the concrete prob-

lem memo card with her finger on the “website” icon at 

the bottom and navigates it to the corresponding screen 

(cf. Figure 3). By physically keeping hold of the prob-

lem and taking it with her into the next advisory phase 

of designing an appropriate solution, Kate could follow 

the counseling process more easily. Sally now chooses 

from a list of governmental, university and, third party 

websites, as well as online forums for expatriates 

(DR5, 8) one covering job markets and displays it. Af-

ter a short discussion of the job category suitable for 

Kate’s situation, Sally adds the web link to the problem 

memo card (cf. Figure 3, on the right) (DR7). 

 

 
Figure 2: Main screen of the application 

 

They continue to process Kate’s problem by re-

viewing government information on work law. Sally 

also supplements this information with some additional 

useful hints from her (DR9), supplementing the solu-

tion. Subsequent, they return to the main screen and 

agree on “closing the card”, i.e., end the problem-

solving process (DR2). 

 

 
Figure 3: Website screen of the application 

 

In this way, Sally and Kate work through all preli-

minarily created memo cards. After finishing the last 

one, Sally explains to Kate that she could either send 

her all the information that they gathered by email, or 

she could print it for her. As Kate would like to receive 

it electronically, she gives Sally her email address. 

They conclude the advisory session with Sally wishing 

Kate all the best on her job search. 

 

6. Evaluation of IT Supported Student 

Counseling: Self-Determined Users 

 
The software-prototype comprising the elaborated 

design solutions (cf. section 5) was evaluated in a test 

setting, where advisors used the tool to give advice to 

foreign students regarding their “living and studying in 

a new country.” 

Whereas the students in our tests valued their per-

ceived satisfaction with the IT tool well (with an aver-

age of 86%), the advisors were moderately satisfied 

(average of 68%). Although these subjective user 

statements support the impression that their expecta-

tions were met, the users’ underlying basic needs were 

fulfilled to a varying extent. Therefore, we discuss, in 

the following subsections, the evaluation results in this 

regard. 

 

6.1 The Users’ Need for Competence 

 
The students’ perception of their competence is that 

they believe they have the knowledge needed to re-

solve their problems on their own. In the test sessions, 

the students valued the information and instructions 

received as being comprehensible and useful; they also 

perceived themselves to be competent solving prob-

lems using the received information. The students ap-

preciated the links between the problems and the solu-



tions noted on the memo cards – a significant aspect 

students felt was absent in the traditional counseling 

situation. Further, the virtual memo cards made it easi-

er for them to recall the stage of the advisory process 

(or the distinct problem-solving process “on one card”) 

in which they were currently engaged. In particular, the 

advisor arrangement of the cards seemed to be a useful 

structuring aid, not just enhancing the transparency of 

the advisory process, but also giving students the re-

quired knowledge to participate actively. 

The advisors’ sense of competence focused mainly 

on (1) competent information provision and (2) profes-

sional guidance through the advisory process. As to the 

first objective, the advisors made extensive use of the 

(different kinds of) information sources provided, and 

thus responded more in depth to the students’ individu-

al problems. This was described not only by the stu-

dents as being “more personalized services,” but the 

advisors also described this way of working as a “more 

satisfying information provision.”  

Concerning the second part of the advisors’ need 

for competence, their methodical skills, they appre-

ciated the memo cards because of the possibility of 

structuring the counseling session while still being able 

to customize it at any time. Although the “memo card”-

metaphor performed well in this respect, it did not ad-

dress the advisors’ weakness in adopting a proper advi-

sory process (cf. [28]). 

A structured problem-solving process can enhance 

the process’s outcome significantly (cf. [29]). As re-

search insights from the last decades in computer sup-

ported collaborative work have proven, the process 

structure cannot be forced onto users by IT means; it is 

up to advisors to apply the right methodical competen-

cies to lead users through the appropriate advisory 

process. We therefore propose extending counseling 

supportive IT with adequate learning functionalities, 

(1) supporting the advisors’ vocational qualification 

and (2) providing them with methodical support during 

citizen encounters. We refer to this as supporting learn-

ing activities (DR12). 

 

6.2 The Users’ Need for Autonomy 

 
The observations in our test have shown that the 

advisor is de facto the only user directly operating the 

IT tool. However, the students perceived themselves to 

have sufficient possibilities of influencing the advisory 

course of action by observing every activity in the in-

formation system and having the possibility to inter-

vene whenever necessary. Thus, their perception of 

autonomy did not appear to suffer. The correspondent 

measurements of the system’s hedonic qualities backed 

these statements (average of 61%). Further, the stu-

dents reported that by using the IT tool, the advisor was 

able to respond in a more individual way; consequent-

ly, they perceived themselves as being more in the ad-

visor’s center of attention, be the cause for the advi-

sor’s actions. 

The advisor, as key user of the IT tool, react in a 

very sensitive manner regarding the force it exerted, or 

the freedom of choice it provided in relation to advi-

sory-related activities, e.g., instructions on the advisory 

process itself. As they experienced in the test sessions, 

advisors were able to perform every activity they in-

tended to do, and thus did not perceive any restrictions 

or enforcements by the IT tool. 

Even though not noticed by students, the advisors 

showed clear deficiencies in certain phases of the advi-

sory process, e.g., in verifying whether the advisory 

goals had been achieved. During the tests, the advisor 

did not finish the counseling session, for instance, by 

providing a big picture of the student’s problems and 

corresponding solutions. Instead, they proposed that 

students should “come back if there were any ambigui-

ties”. As IT can provide substantial added value in this 

respect, we recommend that advisory supportive IT 

should support the advisory structure with mandatory 

activities (DR13). This means that important advisory 

activities, e.g., externalizing the client’s needs, would 

have to be carried out. But to preserve the users (per-

ceived) autonomy, in contrast to a given process struc-

ture, advisors and citizens would be free to decide 

when to accomplish the mandatory activity. 

 

6.3 The Users’ Need for Relatedness 

 
The students’ expectations with respect to their 

need for relatedness focus mainly on their relationship 

to the advisor. In the context of citizen advisory servic-

es, clients commonly assign the advisors good social 

skills. In this regard, the students in our test sessions 

perceived the IT tool as “ideal externalization and do-

cumentation of the verbal discussion and the solution 

finding process.” For this reason, the IT tool seemed to 

fit well in the dyadic advisory encounter, supplement-

ing the personal relationship between the advisor and 

the student. This is an important objective for advisory 

supportive IT, considering the fact that deployed IT 

often acts as a communicational barrier in advisory 

sessions [22]. 

Advisors associated with their perception of rela-

tedness in (1) their interaction with the client and (2) 

their interaction with their colleagues at work. Regard-

ing the former, the observations of the advisors’ beha-

vior revealed that they tended to separate the used IT 

tool from students. This means, that advisors engaged 

in a intense verbal discussion with students and neglect 

their task of encouraging students’ IT use, thereby in-

tegrating them as equal collaboration partners. The 



advisors gave rationale to this behavior by referring to 

their work motivation as: “get to know people from 

other cultures and their experiences.” Accordingly, the 

users’ conceptions of counseling seem to influence 

users’ behaviors, and IT tools’ developers should take 

this into account. 

The second aspect of the advisors’ sense for rela-

tedness concerns their professional and social interac-

tions with their colleagues at work. As this refers 

strongly to the advisors’ vocational qualification phase, 

it could not be assessed in the conducted test. However, 

the observations of the current work practices (cf. sec-

tion 4) highlighted the advisors’ need for an adequate 

IT-supported solution. Respective IT support should 

establish a “learn[ing] community,” where the advisors 

could communicate with one another and interchange 

professional knowledge (DR14). This has already been 

suggested by Wang [34] as a requirement for electronic 

learning system. 

 
Table 2. Final set of design requirements for advisory 

supportive IT assisting the self-determined users 

Users’ Need for Competence 
DR1 Supporting the elicitation of the citizen’s implicit needs 

DR2 
Supporting transparency in the states of collaboration (at all 

times) / Increase process transparency 

DR3 Supporting joint problem-solving 

DR4 Supporting the externalization and sharing of mental models 

DR5 Improve information quality 

DR5.1 
Inform the advisory process with offline and online information 

resources 

DR5.2 Integrate local, regional, state and federal information 

DR5.3 Integrating internal and external information 

DR12 Supporting learn activities 

Users’ Need for Autonomy 
DR6 Support the evolution of process structure during collaboration 

DR13 Support structuring with mandatory activities 

DR7 Supporting the personalization of information 

Users’ Need for Relatedness 
DR8 Include Web 2.0 and community-based information 

DR9 
Allow the users to establish a personal relationship among 

themselves during, and develop it after the interaction 

DR10 Foster verbal communication in the interaction 

DR11 User interfaces should be easy to learn and easy to use 

DR14 Enable professional interaction among advisors 

 

7. Conclusion 
 

In this paper, we investigated the design of IT sys-

tems supporting co-located citizen advisory services. 

We took the perspective of self-determined users, i.e., 

advisors and citizens with their basic psychological 

needs. By using it, we could complement our prelimi-

nary literature-based catalogue of design requirements 

by additional ones, which would hardly be disclosed 

otherwise. Thereto, we followed a design science ap-

proach; by building a prototype and incorporating ap-

propriate design solutions, we conducted test counsel-

ing sessions in a real-world context. Finally, we elabo-

rated a catalogue of design requirements (cf. Table 2), 

whose implementation should substantially foster user 

satisfaction. 

Basing our approach on the self-determination 

theory allowed us to broaden our understanding of user 

satisfaction of IT-systems supporting advisory encoun-

ters. We were thus able to build a ‘better-founded’ de-

sign requirements catalogue for respective information 

systems. With this catalogue and the self-determination 

theory as kernel, we could take an important step for-

ward in the building of a conceptual design model for 

citizen advisory support systems (cf. [33]). We suggest 

that further research should include the assessment and 

enhancement of the developed catalogue by consider-

ing additional models, and describing user satisfaction 

from other perspectives (e.g., [6], [7], [10]). We be-

lieve that the “design and evaluate”-concept, which has 

proven useful, should be retained. 
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