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Abstract. Proper onboarding procedures for freshmen (first-semester
students) at the university have many positive effects, especially the in-
crease in retention rates. This paper presents Grätzelbot, a chatbot de-
signed to help with onboarding freshmen by means of connecting them in
a network-building 12-day scavenger hunt. The onboarding concept that
led to Grätzelbot was developed in a participatory design process to-
gether with students, and implemented during the start of the semester
with more than 100 participants. The evaluation results revealed that
the students felt more familiar with the faculty building and the uni-
versity campus after the scavenger hunt, also met other students, made
new friends, and, by participating, their sense of belonging to the stu-
dent community got stronger. As a social companion fostering related-
ness among its users, Grätzelbot serves as an example for the reach and
benefits of Social Software.
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1 Introduction

Every semester, a few hundred new computer science students start their aca-
demic studies at the University of Vienna. They all face the first difficult task –
the transition from high school to university. Many first-year students struggle
with this transition, and some even fail [6, 23]. The transition from a predeter-
mined, structured school system to the independence of a university system leads
to students feeling disoriented and often having difficulties motivating themselves
[19, 5]. They must also adapt to higher academic demands and different teach-
ing methods [23]. A smooth transition is, therefore, more likely if students have
access to the information they need and feel socially connected [5]. Concern-
ing the social aspect of transition, social presence is consistently linked to the
motivation of the students and is also supposed to influence motivation [34].

? “Grätzel” is a local Viennese colloquial term for one’s adjacent neighborhood in the
city, and rhymes with “pretzel”.
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The right support for freshmen in this transition phase can help the university
to achieve a significantly higher persistence rate of first-year students [7], and
universities regularly pursue strategies of supporting such transitional phases,
especially directed at marginalized groups.

In their transition to university, freshmen rely heavily on ICT-based social
networks for communication, building and managing workgroups, and exchang-
ing information or lecture materials [27, 25]. At the same time, and prompted
by advances in fields of Artificial Intelligence and Natural Language Processing,
ICTs have adopted agents such as chatbots as simple, yet powerful interfaces.

This work reports on Grätzelbot, a design case of a chatbot aimed at sup-
porting university freshmen in their transition to university life. The goal of
this project is to implement a virtual companion as a Chatbot and evaluate its
benefits in a user study conducted with first-semester students. The companion
accompanies the students during the first two weeks of the semester and supports
them in a gamified way to ease their transition from high school to university.

2 Background

The larger context for the implementation of a Conversational Agent in this
work exceeds the mere technical frame of language processing explored in the
rich history of the field. Instead, our focus is on the user, and on social benefits
for the user in particular.

2.1 Situating Chatbots as Social Companion Technology

Accompaning the progress surrounding their technological capabilities, questions
on how chatbots can be understood and situated in relation to their human users
have been subject to recent discussion. Følstad et al. [13] proposed the notion
of “Chatbots for Social Good” as a democatic endeavour and explore their po-
tential in relation to human psychological needs formulated in Ryan and Deci’s
self-determination theory (SDT) [36]. In their agent-like quality, chatbots relate
well to the notion of companion technology as technological systems that serve
as cooperative assistants, also giving a sense of companionship to their users
[1]. Niess and Woźniak [30] suggest a framework of understanding companion
technology, based on psychological needs (including SDT) and a humanist philo-
sophical fundament, and, in light of the increasing prevalence and popularity of
smart technological artifacts, call for future work detailing on this notion.

Their interactional modality triggers natural interpersonal communication in
users, thus being inherently social and relational, feasibly making them instances
of social software themselves (e.g. referred to as “relationship interfaces” by
[37]). In this sense, relatedness can be understood as a subject within the scope
of chatbot design, represented by the relationship between user and a deliber-
ately crafted chatbot persona, prompting questions on how such offerings and
possibilities can satisfy the basic psychological need for (social) relatedness (har-
ness its satisfaction for the design of technology supportive of wellbeing), both
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in itself as a “parasocial” relationship [21] and as an intermediary to human
sociality; as e.g. remarked by [15], who call for research on how the “parasocial”
relationship between chatbot and user can foster human social relationships.

2.2 Onboarding and Scavenger Hunts

If done in a right way, newly onboarded people become active and can perform
tasks in a self-directed manner in an earlier stage, in any environment [12].
Regarding the academic context, students are more likely to finish their studies,
finish them faster, have better grades, and have a more positive mindset about
their education in general [16, 22, 7, 8]. Onboarding in the academic context is
often realized as a mentoring program or with an additional entering course [10].

Asher [29] implemented a chatbot to support new employees in large orga-
nizations in their onboarding process, finding that a chatbot helps to bridge
the communication gap between new employees and the organization. Another
chatbot-supported onboarding concept was developed by Westberg [39]. In this
concept, the chatbot was not only a virtual, passive contact person but also
played an active role in the onboarding process and processed tasks previously
performed by Human Resources personnel. For example, adding a personal photo
to the personnel database. Chandar et al. [9] also created a chatbot-based assis-
tant called “Chip” for the onboarding process. In addition to the tasks described
in [29] and [39] (knowledge base, proactive reminders, and small talk) this chat-
bot was also able to tell the new employee who to contact with a problem,
especially with regard to technical questions (expert search). They observed an
accuracy of around 60% using both objective (message level annotations) and
subjective (questionnaire) evaluations in a field study with 344 new hires.

As a form of gamification, scavenger hunts have been used to onboard new
people or bring people closer to a new environment [24, 35, 17]. In a scavenger
hunt, information can be communicated playfully, and teamwork can be strength-
ened in a new group of people.

2.3 Constructive Approaches to Social Network Design

Apart from a subject of analysis in terms of structure and connectivity, social
networks are also understood as something that can be created and fostered to-
wards a deliberate purpose. Plastrik & Taylor developed a framework for network
building and further described what types of networks there are, how they work,
how they develop, in which ways their members can profit from them, which roles
exist within the network, and what you should pay attention to when building
a network [31]. Preece designed the guideline of “Community Centered Devel-
opment”. Community Centered Development is a methodology that engages the
members of a community in a participatory design process with the developers.
It describes an evolutionary process that goes along with the community [32].
Gunawardena et al. [18] developed a theoretical framework as a foundation for
building online communities of practice when a social networking application is
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designed or used for collaborative learning. Väänänen et al. conceptualized and
evaluated chatbots for youth civic participation [38].

2.4 Research Interest

In summarizing these references, the research interest of this project lies in ex-
ploring the potential of chatbots in a social context, specificically the potential of
chatbots as an onboarding mechanism. In a broader understanding of onboarding
objectives, this comprises the potential of chatbots to act as an intermediary for
a constructive network building approach, facilitating social relatedness among
users.

3 Methodology

The work presented here aims to design support technology for a community.
The actual implementation as a chatbot-supported scavenger hunt for onboard-
ing new computer science students developed iteratively over the two-year course
of research. It was inspired by thorough explorations of the context, communi-
cation and networking practice of the students. This yielded cues about the
solution space. The implementation and evaluation of the 12-day scavenger hunt
embraced important leads from the topical literature. Data obtained from re-
spective qualitative methods was analyzed by means of Thematic Analysis [4].

3.1 Context of Use Analysis & Design Phase

To be able to support new students when they enter university, it is necessary to
take a close look at their situation. Therefore, we conducted two user studies to
understand the needs, wishes, doubts, and problems freshmen have when they
start their academic careers. This approach was inspired by the framework of
Gunawardena et al. [18].

Freshmen participants were invited to Participatory Design Workshops
(see § 4.1) and encouraged throughout different design tasks to communicate
their expectations, wishes, and concerns regarding the beginning of their studies
and also to design possible solutions for their problems themselves. The methods
used in the workshops were based on concepts taken from Design Thinking [11],
Participatory Design [3], Contextual Design [20], and Focus Group Interviews
[33]. 11 students (4 females, 7 males), who are currently in their first semester
of computer science, participated. There were 3 sessions of 120 minutes each.

To obtain additional quantitative insight from a larger group of people, an
in-depth online Social Networks Survey (see § 4.2) was conducted on the
topic. Two groups of students were surveyed, participants of a class from the
first semester, and participants of a class intended for a higher semester.

More informally, we also connected with the student council and mentoring
representatives to tap on their experiences with onboarding freshmen.
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3.2 Concept & Prototype Evaluation, Follow-Up Inquiry

The findings were integrated into a concept for the implementation of a chat-
bot prototype (see § 5). The chatbot was part of a comprehensive scavenger
hunt and tested in a 12-day field study. At the end of the field study, we per-
formed an evaluation (see § 6) in the form of a quantitative online survey, and
in-depth qualitative Focus Group Interviews [33]. The implementation approach
of the chatbot, its integration into an existing student Online Social Network,
and the scavenger hunt followed the development frameworks of Preece [32] and
Gunawardena et al. [18]. The quests, i.e. puzzles and quizzes to be solved during
the scavenger hunt, were designed based on the Plex framework by Lucero et
al. [26] so that the objectives we had set would convey a playful touch.

4 Context of Use Analysis & User Needs

This section documents selected results from initial Design Workshops with stu-
dents (§ 4.1) and topical surveys (§ 4.2), leading to the final concept for the
onboarding support chatbot and scavenger hunt (§ 5).

4.1 Participatory Design Workshops with Freshmen Students

First Experiences, Thoughts, and Feelings of Freshmen The participants
were invited to share positive and negative experiences from their first weeks as
students. The topics were the everyday student life, orientation on the university
campus, networking with other students, and gathering information. Table 1
overviews the grouped answers. Students were also asked to describe their goals,
expectations, wishes, hopes, fears, and anxieties for the current situation as well
as for the future.
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Table 1: First experiences, thoughts and feelings of freshmen.

The Magic Assistant A “Magic Assistant” was to be developed, i.e., an arti-
fact with no limitations in the real world which supports them in their life as a
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student, prompting the participants to ideate over what they would perceive as
helpful:

The Magic Assistant often acted as a support for everyday activities, made
the scheduling on its own and reminded the students to leave in time for the
lectures, to start studying for the exams, or to do assignments. It also often acted
as a motivator to overcome the inner laziness and go to lectures. An example
story developed by workshop participants was this: The student is unhappy with
the meeting place suggested by peers. Magic Assistant finds a better-suited one,
motivating the student to get out of bed. In some scenarios, the assistant also
acted as a study buddy or helped to find learning partners, ideally those who
are currently working on the same task. One student drew this storyboard: The
student is in despair over a homework assignment. Magic Assistant knows a
student that has solved the assignment already and calls them in virtually. In
other storyboards, the assistant was often able to answer any questions about
everyday student life. More details about the workshops can be found in [28].

4.2 Social Networks Survey with Freshmen

To obtain finer-grained insight from a larger group of people on their social net-
work use, an online survey was conducted. Table 2 overviews selected survey
results. Group 1, freshmen from a first semester course, consisted of 35 partici-
pants. Group 2 consisted of 58 participants of a course from a higher semester.
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Table 2: Results from the survey among freshmen and older students.

WhatsApp is the most popular application in both groups for the private
and uinversity use of social networks. The two groups’ use of WhatsApp groups
differ. Group 2 use WhatsApp primarily for individual communication and are
mainly members of smaller WhatsApp groups (with less than 15 people). In
contrast, the vast majority of Group 1 stated that they were members of at least
one large WhatsApp group (of more than 50 people in size).

Since chatbots can be integrated into Facebook, students were asked whether
Facebook is still a relevant medium for freshmen. The survey confirmed the find-
ings from the Design Thinking Workshops that new computer science students
at University of Vienna hardly use Facebook (nor the Facebook Messenger) any-
more.
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Participants were also asked whether they had come to Vienna to study. This
was true for 40% and 35% of the students in Groups 1 and 2, respectively. This
result supports the presumption that many new students do not have a large
local social network at the beginning of their studies.

5 Prototype: Chatbot-Based Onboarding Scavenger Hunt

The foregoing context of use analysis motivated the following overall aims for our
technology-mediated onboarding support platform: network building between
freshmen, getting to know the university campus and the vicinity, and collecting
knowledge and best-practices (from experienced students).

Network building support is an essential point in the onboarding process
since networking is essential at the beginning of a study [7]. It should be a
network that exists both online and online, with the two worlds complementing
each other and including getting to know the faculty building, the university
campus and the vicinity [16]. Finally, a basis for the exchange between new and
experienced students should be created. The goal is to combine all these aspects
in a common concept and integrate it into the existing onboarding structures.

This online-offline bridging, group-integrating means was developed as a dig-
ital companion in the form of a chatbot that accompanies freshmen during the
first two weeks of the first semester. The chatbot can be classified as chatbot-
driven with a long-term relationship with the user, following the typology of
[14]. It has the typical characteristic of Companion technology to respond to the
user’s situation and needs [2].

The qualities of the network (see Plastrik & Taylor [31]) supported by the
chatbot lie in its connection of freshmen students among each other and with
older students, structurally forming an easy-to-participate online network that
functions to interconnect students in the offline world.

To aid this connecting function, the chatbot was integrated into an university-
independent online social network based on the “Discord” platform, set up
and run by students. The platform was established independently of this project
during our context analysis phase. The popularity of Discord among the students
made it a logical deployment target, letting us leverage existing communication
structures within the body of students.

5.1 Scavenger Hunt

To motivate a large proportion of new students to participate in the onboard-
ing program, the companion chatbot and the network building concept were
integrated into a technology-based scavenger hunt.

30 quests were designed to aid the aims stated in the previous section, and
include elements of playfulness as described in the Plex framework by Lucero
et al. [26], that is: competition to motivate the participants, completion of many
quests, discovery of relevant landmarks and social contacts, exploration of the
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surroundings, fellowship with other students, and humor to maintain a colloquial,
friendly tone.

The scavenger hunt consisted of a selection of different components, includ-
ing Quests as basic puzzles and riddles to be solved by visiting the campus and
university, Special Quests requiring interaction on the campus with, e.g., at-
tending events, Tips of the Day with additional information, and Impulses like
appointment reminders or notifications about (in)activity in the hunt. Through
this, students were led to get to know the university buildings and library, meet
the student union and council as well as the study service center, find lecture
halls (in other buildings), visit nearby restaurants and supermarkets, and get
useful information besides study-related topics such as suggestions for enrolling
in university sport courses.

5.2 Gamification Elements

A significant focus of the scavenger hunt was to connect people and strengthen
existing relationships. For this reason, some quests were designed in such a way
that participants had to get in touch with other people, or had an advantage in
the scoring system when working together. So, additional points could be earned
by solving the quests quickly, and in simple-to-setup teams.

The high score was accessible through the chatbot. The top 10 players were
also posted daily with their score in the Online Social Network. There were prizes
for the first 11 places, which were selected for the target group of computer
science students. The award ceremony took place on the evening of the last day
of the scavenger hunt. Afterward, there was a small party/networking event.

5.3 Chatbot Prototype

The chatbot was implemented in Node.js for the messenger platform Discord
and was directly integrated into the students’ online social network. After creat-
ing a Discord account, the students could start chatting with the Grätzelbot via
mobile or desktop Discord App. Since Discord was very popular among the stu-
dents, many participants could start even without registration. The conversation
started with a quick tutorial on the scavenger hunt and then the students could
start right away with the first quest. The Grätzelbot occasionally contacted the
participants proactively with tips and impulses to keep them motivated.

For the intent detection a pattern matching engine was implemented, which
could link keywords with AND, OR and NOT conjunctions and considered the
last 3 intents triggered by the user. Besides 14 main intents the chatbot was also
able to make some small talk and deal with insults. As the target group was stu-
dents between 19 and 25, the language of the chatbot was chosen rather informal
and youthful, the chatbot also used emojis and GIFs. To improve usability, click-
able buttons were implemented at chosen points in the conversation. Fig. 1 shows
two conversations with the chatbot. More details about the implementation of
the Grätzelbot can be found in [28].
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Fig. 1: Screenshots of the Grätzelbot prototype. A user recieves a quest (left). A
user solves a quest requiring team-work (right).

6 Concept & Prototype Evaluation

The chatbot-based scavenger hunt was conducted at the beginning of the winter
semester 2019 at the University of Vienna with first-semester students from the
computer science department. During the hunt, user data was logged anony-
mously in order to evaluate the user activity afterward. The access logs show
that the chatbot reached 122 people, of whom 102 actively participated in the
scavenger hunt, and 65 players completed at least one quest. In total, 3,477 mes-
sages were sent to the chatbot during the 12 days of the scavenger hunt. Three
players managed to have more than 385 out of 400 possible points. 8 players
scored over 350 points. In total, 579 quests were solved during the scavenger
hunt, and 8,072 points were scored. Over the scavenger hunt period, the Online
Social Network grew by 221 new members. To compare: in that semester, 403
new students started studying computer science at the University of Vienna.

6.1 Post-Hunt Survey

At the end of the scavenger hunt, an in-depth online survey was conducted to
evaluate the companion chatbot, the network building concept, and the scavenger
hunt. Of the 65 active players, 28 took part in the survey.

50% of the participants already had a Discord account before the scavenger
hunt. Three-quarters of all participants (75%) said that they use the Online
Social Network daily or even several times a day. This shows that using the
existing student Online Social Network for Grätzelbot was a prudent approach.
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Prototype Evaluation Participants were asked to rate their experiences with
Grätzelbot on a 5-point Likert scales of opposing qualifiers or degree of agreement
with given statements. In the following paragraph, descriptive values are given
as pairs of respective average and related standard deviation.

The chatbot was perceived as very supportive (avg 1.39, sd 0.50), helpful
(1.64, 0.83), motivating (1.75, 0.75), and entertaining (1.68, 0.77). Regarding
the choice of technology, the chatbot was described as original (1.61, 0.88) and
innovative (1.68, 0.72). Using a chatbot for an onboarding scenario was seen by
participants as an exciting and modern approach (1.43, 0.57), and they preferred
the chatbot over a smartphone app (4.18, 1.25). The usability was rated highly,
with adjectives such as “supportive” and “helpful” finding much agreement. Re-
garding the natural language processing skills of the chatbot, the participants
believed that the chatbot understood everything very well that was relevant for
the scavenger hunt (1.25, 0.52 and 4.32, 0.86), the general language understand-
ing was experienced slightly worse but still good with a score of 1.86, 0.80 and
4.07, 0.98, for the opposite question. The small talk skills of the chatbot were
rated rather averagely with 3.25, 1.14.

Scavenger Hunt The participants stated that the scavenger hunt helped them
to get to know the faculty building, the university campus, and the vicinity
(1.96, 1.26). They enjoyed the experience overall (1.46, 0.88). Network building
aspects such as developing a sense of community received medium grades. Almost
all participants (92.9%) said that they had talked with fellow students about the
scavenger hunt, and 60.7% said that they had collaborated with colleagues to
solve at least one quest together. 71.4% said they had helped other colleagues in
the scavenger hunt. About one-third of the participants (32.1%) reported that
they got to know other people they had not known previously. Self-identified
introverts (in free text) still prefered to work on quests by their own.

6.2 Focus Groups Results

Besides the post-hunt survey, focus groups were conducted with a total of 7 scav-
enger hunt participants (3 female, 4 male), organized in two groups. Freshmen
in one group already knew each other, and worked as a team during the hunt.
The other group formed anew, and mentioned that the hunt’s teamwork bonus
motivated them to stay and work together.

Both groups were asked for improvements on the format of a chatbot-sup-
ported scavenger hunt for onboarding freshmen. One idea developed was to in-
tegrate the start of the scavenger hunt more into the welcome event on the first
day and to form teams already there or to assign them randomly. It also seemed
reasonable to implement team building as the first quest or to foster it in the
first few quests. One way to do this would be to notify two players when they
are working on the same quest. Other ideas suggested to integrate the scavenger
hunt even more into events like classes at the university, and use professors
and their lectures as quests, so as to also support repeating lecture contents.
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The participants also liked quests that brought several people to one place at
the same time. Besides, proposals were made for alternative game modes and
conversational interfaces.

Finally, we discussed which role the chatbot could play in the online platform
after the scavenger hunt, and what functions it could perform to further support
network building between students. Focus group participants developed use cases
for the chatbot such as organizing study groups, setting up private channels on
the Online Social Network, or schedule leisure activities. The desire for a virtual
companion that regularly reminds them of deadlines and also motivates them to
meet these deadlines on time was very strong. It would also be conceivable to
use the chatbot as a gamified eLearning component, i.e., before a lecture, the
topic of the last lecture can be repeated with a short quiz so that points for the
finals could be collected.

7 Discussion

This work presents the results of a case study on chatbots as a Companion Tech-
nology in the context of freshmen onboarding at a University. Grätzelbot is a
chatbot situated in a student-operated Discord environment, aimed at providing
contacts and information useful to freshmen in their first semester at university
who are transitioning from a more structured middle school routine. Communi-
cation of such information together with initial network building support among
freshmen is enframed in a scavenger hunt moderated by Grätzelbot, which acts
as a carefully crafted entry-point to a chatbot-mediated network-building con-
cept. The chatbot as parasocial relation remains available to students after the
scavenger hunt.

The contribution of this work is two fold: In pursuit of the research interest
stated in section 2.4, the presented case study explored with encouraging evalu-
ation results the application of a chatbot in facilitating social relatedness among
users. Specifically in relation to the case setting, the study developed an original
way of using chatbots in onboarding, adding to recent design cases of chatbot
application in onboarding settings [29, 39, 9].

Grätzelbot is aimed at fostering feelings of belonging and social relatedness
in two ways: The parasocial relationship to the chatbot ideally sustains beyond
freshmen onboarding and remains a contact point for students, situated in the
student-operated Discord environment. Second, this parasocial relationship acts
as a mediary towards the formation of real social relationships, as e.g. argued
for by Gennaro et al. [15]. The Grätzelbot concept places a chatbot at an in-
termediary role among freshmen at a University and furthermore between them
and their new “neighborhood”, including University contact persons and offices.
The chatbot acts as a facilitator of social network building, following Plastrik
and Taylor’s concept of constructive network building towards a self-sustaining
structure capable of effecting emergent network effects. Towards this, the net-
work needs to be nurtured and undergo stages of development [31]. In the design
phase, several platforms were considered, e.g. placing a chatbot in WhatsApp or
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Telegram. The setting of a student-operated Discord server was chosen to make
use of already existing structures, operated by students themselves, feasibly ben-
eficial to the overall cause of network building [40].

Overall, the Grätzelbot prototype and its functionality was well-received by
participating freshmen. Responses gathered from the post-hunt focus groups
suggest that such a chatbot could be valuable to freshmen also beyond initial
onboarding, supporting the understanding of it as a sustained Social Compan-
ion Technology situated at the intersection of social networking, study-related
content and organizational support. This perspective on future work fits well to
the presented, original relation of chatbots and social network building theory,
which lends itself to further exploration also beyond initial phases of network
building and towards more mature network shapes and purposes beyond mere
social connection, such as the formation of networks along user similarity or with
the goal of realizing collective productivity [31]. As a further dimension of explo-
ration, the application of chatbots as network building companion technology
can feasibly be taken to other domains as well, e.g. civic citizen networking and
activism or other learning environments.

Notably, the significance of evaluation results might be limited due to the
relative small number of participants in the post-hunt survey (28 out of 65 ac-
tive players, out of 102 players) and a possible positive selection bias in focus
group participants, assuming that players disinterested in or unsatisfied with
Grätzelbot would not sign up for this evaluation.

7.1 Conclusion

To investigate chatbot potential, this project pursues a conceptual exploration of
the chatbot-user relationship, presenting a case study on a chatbot as mediator
of social relatedness in a learning community. We suggest that an emphasis
on relational properties of chatbot concepts offers an additional dimension of
such potential, accompanying research on algorithmic (AI and Natural Language
Processing) and interactional (interface design) properties.

Future work on Grätzelbot will be aimed at refining network building prop-
erties at the transition between student onboarding and subsequent everyday
life. At this point, with the given possibilities, it is difficult to say whether the
applied onboarding concept had a significant influence on the retention of the
students. However, we believe that such activities can have a significant impact
on the education of students. Therefore, we want to inspire and motivate oth-
ers to experiment with similar kinds of activities as well as applications of the
conceptual idea in other areas.
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