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Abstract

In the last decade there has been a huge growth of usicgtion-Based Social Networks
(LBSN) in everyday lives. These applications allow usertoeck-In’ at different places such
as restaurants, bars and historical places, sharing dwitibn with their friends on social net-
works. Some examples of such applications are Facebooks$?IRoursquare+Swarm, google,
Gowalla and Loopt. Itis believed that Location-Based Sdd&tworks can be a huge benefit in
education, since the majority of users are college and tsityestudents. These social networks
bring students and educators together. This is done thrinegtollaboration, the ability to share
innovative ideas, discussing different topics in groupgng tips and recommendations, blog-
ging and online learning.

In this thesis it shall be investigated how Location-Basedi® Networks can be used in
higher educational environments such as university campbe first part of this work deals
with analyzing different LBSNs, extracting the nature,tieas and concerns of such systems.
This is done through a brief literature study on this topid approaches which already exist
in this area. It is determined how these saocial networks baemn used or implemented for the
purpose of learning in different fields.

The second challenge is to demonstrate how using a LBSNcagiplhn on mobile phone
would benefit various users in this domain and how it can ratgithe entire stakeholder to
implement, invest, and use such an application. It is dsmtdisow this method along with
gaming aspect of social networks, to compare with traditid@arning methods, would higher
students mativation and can influence their participatiolearning environments. It is consid-
ered how awarding users with digital badges in social netsvaiill make it possible to evaluate
and recognize many skills and competencies which cannovdleated in classical learning
environments. Therefore different scenarios are predeagaise cases of adopting a LBSN for
a lecture or exercise class at a university. Furthermore discussed if applying an already
existing application would be sufficient for implementatiof mentioned scenarios.

The later chapters of this thesis deal with providing a gygical design of a LBSN ap-
plication for mobile phones, including declaration of regments, features, locations, possible
badges and the data model of the application. The proposgdtypical design is then imple-
mented for a case scenario to show how the prototype works.






Kurzfassung

Im letzten Jahrzehnt ist die Benutzung tlecation-Based sozialen Netzwefk®SN) im tagli-
chen Leben stark angestiegen. Diese Applikationen (Appsdglichen dem Anwender (User)
an verschiedenen Platzasin zu checken'wie zum Beispiel Restaurants, Bars und historischen
Platzen, und den Standort mit ihren Freunden in sozialemvidgken zu teilen. Einige Beispiele
fur solche Applikationen (Apps) sind Facebook Places, square+Swarm, google, Gowalla
und Loopt. Es wird angenommen, dass die Location-Base@lsdxietzwerke eine grof3e Hil-
fe im Bildungssystem sein kdnnen, da der Grof3teil der Bemutagendliche oder Studenten
sind. Diese sozialen Netzwerke bringen Studenten undarmiher zusammen. Das geschieht
durch Zusammenarbeit und die Méglichkeit innovative |deetereinander zu teilen, verschie-
dene Themen in Gruppen zu behandeln, Tipps und Empfehluaigargeben, zu bloggen und
ebenfalls durch Online-Learning.

In dieser Arbeit wird eruiert, wie Location-Based sozialketNverke im Umfeld der tertiaren
Ausbildung, wie zum Beispiel einem Universitatscampusuget werden kdnnen. Der erste Teil
dieser Arbeit beschaftigt sich mit der Analyse der versidanen LBSNs, mit den Grundlagen,
Features und Zielen solcher Systeme. Das geschieht dunelkeize Literaturstudie zu diesem
Thema und durch eine Beschreibung bestehender AnséatzeeaafdGebiet. Es wird herausge-
funden wie soziale Netzwerke bereits im Lernumfeld auf efeiesdene Art genutzt werden.

Die zweite Herausforderung war es zu zeigen, wie die Nutzings LBSN-Apps auf dem
Handy den verschiedenen Usern in einem Themengebiet zukgotmt und, wie es alle Be-
teiligten motiviert sich einzubringen, zu investieren wid solches App zu nutzen. Es wird
aufgezeigt, wie mit dieser Methode und dem Aspekt des Spdle sozialen Netzwerken, im
Vergleich zu traditionellen Lernmethoden, die Motivatider Studenten gesteigert und ihre An-
teilnahme am Lernumfeld beeinflusst werden kann. Es wirdintiezogen, wie es ausgezeich-
neten Usern mit digitalen Abzeichen in sozialen Netzwerendglicht wird, viele Fahigkeiten
zu erwerben, welche mit klassischen Lernumfelder nicldieht werden konnen. Deshalb wer-
den in verschiedenen Szenarien die Adaptionsmoglichrekite LBSNs als Lernutensilie oder
Ubungstool fiir Universitaten prasentiert. Zusatzlichdadufgezeigt, ob die Anderung einer be-
reits bestehenden Anwendung fur die genannten Szenarkeage kame.

Die spateren Kapitel dieser Arbeit beschéftigen sich miéei moglichen Prototypen eines
LBSNSs fur Handys, mit Angaben zu Voraussetzungen, Feat@den, moglichen Abzeichen

Vii



und einem Datenmodel der Applikation. Das vorgeschlagezsdd wird dann in ein Beispiels-
zenario implementiert, um zu zeigen, wie der Prototyp fiomiért.
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CHAPTER

Introduction

"The secret of getting ahead is getting started.”, Mark Twai

Social Networking is social relationship among groups afjppe who appear on the Internet
as an online and virtual community_[52]. Kollock [26] in 19p6inted out that, there are four
motivations which attract people ®ocial Networking Site€SNSs), 1)Anticipated reciprocity
2) Increased recognitior8) Sense of efficagnd 4)Sense of communityhese four motivations
lead people to join SNSs along with their personal motivatishether it is a need for social ac-
ceptance, pride, expectation, or even an emotional shd&aj

Nowadays Social Networking Sites have been gaining poipwlar the physical society,
where they have been introduced to those who have never isedrnthem before. The number
of users of SNSs has been increasing rapidly in a very smoetwith advancement of the infor-
mation technology, which ease the access to social netmguites in everyday life. Another
reason is the persuasive functionalities of SNSs, whichatimact people with different desires.
Some examples of the most popular SNSsRaeebook[14], Twitter [54], and Linkedin [[29].
As Treepuech [[52] discussed, people are spending more tifireeaising these services, and
it made SNSs to have an increasing influence in the societg Significance influence results
in adopting the application of SNSs in various domains siecteecommunication, business,
marketing, education, entertainment and politic.

In recent years with the growth of usage of mobile devicessanart phones with advanced
location sensing capabilities, there has been major grotisingLocation-based Social Net-
works (LBSNSs). Location has become the new buzzword for sociatiglpstrategies to target
consumers. Applications like Foursquare, Loopt, Gowalla] Facebook Places allow users
to ‘check-in’ at restaurants, bars, gyms, retail outlets] affices, thereby sharing their location
within their friends on social network. These developmemable consumers to rediscover their
proximities to products, along with feeding a desire for mgknown everyday movements to
the network [[57]. In Figuré 111 Kefalas [24] pictures petfg¢he basic possible entities in
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Figure 1.1: User, Group, Location, and Activity entities and their ebations in LBSNs [[24]

LBSNSs which are listed as user, group, location, and agtaittities and the relations together
with connections among them. Users are different people different interests who join so-

cial networks for different reasons such as connecting arsgdacting with friends and sharing
information on network. Groups are a number of people whosshanutual interest. A user can
be a member of several groups. Location is a place which witléfined on the LBSN in order

that users check-in to share their location on the move, getdanformation about the place.
Activities are different actions which are made throughrsise different locations.

1.1 Motivation

The development of Web 2.0 has transformed the web into a dyoramic and interactive envi-

ronment, offering a set of tools that enhance interactionnection and collaboration between
users. Many web-based applications, such as online saefabrks, wikis and blogs, support
such Web vision. Online social networks have tremendousnpial to enhance e-learning ex-
perience, by creating an atmosphere of cooperation andmassgction among users which are
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educators and students. To compare with interactive legrmiethods, a traditional learning
content management system is rigid in nature, which linhigsstudent learning procedure. As
a result, the concepts of communication, relationship atetaction among users are needed to
overcome their limitations. Although most of online soai@tworks that currently exist have
not been designed for educational purposes, yet they hatarcéeatures that may prove to be
very interesting and important when applied in an educatioantext. Several studies discussed
that using an online social network enhance interactionirgiodmation sharing among its users.
Such sharing might encourage people to learn togetheinghaews and content relating to the
matters in question[_[42].

The trend and direction of utilizing Social Network SiteNs) such as Facebook, Twitter,
or YouTube for education is to use as a tool for sharing coliation and posting comments,
which leads to the development of teaching and learning gemant. Treepuech _[52] indi-
cates that in general the student has more satisfactiontigtteaching and learning manage-
ment by SNSs than by traditional Learning Management Syé&t&ns), since it provides users
a familiar and easy-to-use technology with easier comnatioic and collaboration. Moreover,
social network technology is a learner-centered teachiediimm for facilitating social interac-
tion, connecting participants, expanding their relatj@arsd accelerating information exchange.
Several researchers have shown that social network temiynchn lead to self-efficacy, social
presence, peer assessment, engagement, and socialsliaglénts’ learning behavior_[28].

In the last few years, with the growth of usage of mobile devjcand also the increas-
ing number of users of the social networks, they became aopaveryday life of the users.
Location-based Social networks can be a huge benefit in #dncaince the majority of the
users are teenagers, college and university students vemb sfany hours a day on social net-
works. These social networks bring students, educatoreeenl parents together. This is done
through the collaboration, the ability to share innovatigdeas, discussing different topics in
groups, giving tips and recommendations, blogging, antheriearning. The functions and
features that such a system offers to students and eduwetoid higher their motivation to
share knowledge, to compare with traditional learning m@sh For this reason, we believe that
using these applications in learning system would incretiggent’s interest for learning and it
would higher the participation of the students in the leesuexercise classes and even learning
groups. The gaming aspect of such applications would metstudents by offering a learning
environment apart from books and pens, which will increasé tesire to learn more. It might
awaken the instinct of competition and willing to get thezpri Another important advantage of
using such application is, to raise the culture of sharingptedge with the others, which is one
of the most important competencies for the students aldueiin tuture lives.

In this thesis it shall be investigated how far such a systembe used in higher education.
The idea could be a location-based social network appticatinere students can ‘check-in’ to
lectures, seminar rooms, exercise classes, and to othmspiathey learn together with other
students. Additional information about courses could begrated into the system and perhaps
a more structured model of places is required. Then a usergetdyigital Badgesif s/he has
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visited a certain number of events or after completing saskst or attaining a challenge.

1.2 Problem Statement

In traditional learning methods, the communication betweducators and students is not al-
ways possible easily. The reasons can be listed as lack ef liaving various courses one after
each other and difficulties in having face to face discussioinother problem that the edu-

cators are dealing with, is the absence of motivation foresastudents to attend lectures and
specially exercise hours. In addition, increasing the @fiknowledge sharing between students
and working in groups has became a challenge for teacheesémt years.

To ease the learning process and to improve the communmnicaitio collaboration between
educators and learners, universities started to provitieeooourses and e-learning portals. Al-
though in online e-learning portals the communication se¥ahrough different media, but the
participation of the students in the lectures can not sirbplyracked. Lack of face to face rela-
tionship between the users is another problem that userdeaifrging portals are dealing with.
In order to assist solving such problems, online Social Mete/ could be used as a supporting
tool in learning environments.

Purdue University [[56] in their news page indicates thas kielieved using location-based
social networks andigital badgeswill relief the full educational potential of the Web. Diglt
badges, icons that represent academic achievements lsrvgkith are smaller than a college
grade, are an increasingly popular way for universitiesctonawledge the breadth of students’
learning. According to their statistics, badges are ctilyan use or in development at insti-
tutions such as MIT [[38], Carnegie Mellon_[55], the Univéysof California Davis [36] and
University of Seton Hall[[3[7]. Organizations outside ofléy education are issuing badges, too,
including NASA, the National Oceanic and Atmospheric Adistiration, The U.S. departments
of Veterans Affairs and Education, the Corporation for RuBroadcasting, and the movie stu-
dio Disney-Pixar.

In this thesis we are going to discuss that a social netwoikiwis connected to a location-
based service might be helpful for tracking the particimatof the students and increase the
motivation of attending lectures and exercise classes img whgital badges as award system.
Users will earn the badge only after achieving a certain tp@nchallenge or completing a
task/assignment. It shall be investigated how far thisesystan be used and help in education.

The idea is that students make profiles on the social netwaneck-in’ to lectures and
seminar rooms, labs and to other places if they learn togeititle other students. This way, the
time that students spent in other places for learning peges!l be recognized and validated
in addition to formal lectures and homework. Furthermordractured model of places will
be provided. Then a student may get badges if s/he has visitedtain number of events. It
should be examined further, whether these badges may lggdted in another badge system
like Open BadgeMozilla [34] proposes an open architecture where a user can coblegels

4



from one organization and combine it with badges from othigawizations. These badges are
called Open Badges, where first implementation was develap&n open source software.

1.3 Aim of the Work

As we mentioned before, the development of Web 2.0, locdiased technologies, social net-
works and mobile technologies over the last few years haslethaheir usage in different do-
mains in our everyday life. The main goal of this work is toodiss how these technologies can
be used in the domain of education.

The result of this work shall be a prototype for a locatiosdzhsocial network which will be
designed especially for educational purposes. Studedtedurcators can ‘log in’ to this system
in order to have an easier and better communication andbooliion with other users. Apart
from getting tips and recommendations from each other, tha@yalso earn digital badges after
completing some tasks or ‘checking-in’ to different placekted to their groups or lectures
attending. The first part of this thesis would be researchaaradysis of what can be achieved
using online social networks, specifically a location-lohsecial network, in learning environ-
ments. The analysis should go further than the featureshwdre already exist in this kind of
applications, but which practical features could be addegket the most benefit out of it. For
example, features like customizing learning groups, agldifferent courses in the profile, or-
ganizing digital badges and the ability to share them wilteosocial networks and more.

In this thesis the features of location-based social né¢svaiill be analyzed. This will be
done by providing a brief literature study on the topic anel plapers and works which exist in
this area. Then it will be discussed how these features cagfibén higher educational system.
Next a prototype of such an application will be designed amplémented. Later the evaluation
of this prototype can be done in any chosen course at Vienmglsity of Technology in dif-
ferent semesters for long term comparison of the results.

The outcome of this work can be seen from different pointsi@fiv

e From the student’s point of view: An integrated, interegtand trustful system with the
information about group works and projects that a studeatténding regarding to differ-
ent courses, which are using location-based services dohteg and grading purposes.
A profile with easy access to all the badges that are pendiafyeady earned by the stu-
dent or the other colleagues. Receiving tips and recomntiendefrom the students and
educators on different posts and locations.

e From the educator’s point of view: An easy, reliable systencbllaborating, motivating
and communicating with the students of a specific course. ddbt students influence
their grades by collecting points and badges as rewardgssgistem, but there are also
some badges available which can be earned by teachers amgl itubrder to motivate
them as well. Moreover the knowledge extracted might be useaany reporting tools
for further improvements in the learning organization.



The history of all the users will be saved and it might be usedxported to other open
badge systems in order to validate soft skills and competsrand to cooperate with other or-
ganizations all around the world.

1.3.1 Hypotheses

Several researches discussed that using LBSNs in educatideh have many potential advan-
tages. Following hypotheses shall be proved by using a LB8N dligital badges in higher
education:

1. Using location-based social networks creates an atneoslf cooperation, collaboration
and easy interaction among users by benefiting from visiéiget 2.0 such as sharing,
commenting, rating and tagging.

2. Usage of LBSNs and digital badges enhances informatidtkaowledge sharing between
users by motivating them to get rewards.

3. It encourages users active participation in learningrenment by improving their moti-
vation.

4. Usage of LBSNSs assists controlling effort required fooj@cts and exercises by using
extracted information for time management.

5. Digital badges and LBSNSs help to recognize, evaluate akdoavledge skills, achieve-
ments and small efforts. Furthermore they support edusaddiollow student’s progress
by connecting badges with course objectives.

6. Information provided in LBSNs together with digital badgpresent a flexible learning
path to students.

7. With the location-based aspect the gap between real andhivorld is becoming smaller.

These hypotheses will be considered in analyzing and degighe LBSN and later will be
proved as the evaluation of this work.

1.4 Methodological Approach
In this thesis we apply methods and approaches as follows:

1. Research and Analysis: A study of theoretical framewartt e contextual concept.
Gathering information needed for analyzing the situatishich will be done by doing a
research on the studies related to this topic, which alreaidy, considering the traditional
learning methods and studying student’s interest in thgetoy providing a questionnaire.
Figuring out the features which exist in location-basedaatetworks and trying to ex-
tend them to fit our needs.



2. Modeling and Design of Implementation:

e Presenting different Scenarios and for these scenarialy;zimg the activities which
can be done using such application for a university courshkis ihcludes using
features which already exist in social networks and alstufea which are missing
but would be helpful to add them in the application.

e Proposing a prototypical design (including data model) doch an application.
Defining of the places and design of the user interface fofilpresetting, privacy,
contacts, groups, badges, events, etc. and the links betivem. The Badge part
of the application will use the digital badge images dedilgaed created by Lorena
Nisperuza [[35] in her master thesis ‘Digital Badges in Edioca Her thesis, also
submitted to Vienna University of Technology, would be atptgpe which includes
the main characteristics of a digital badge managing sydtkethe creation of new
badges in charge of the lecturer, the earned badges by sttlteegroups of available
tasks to earn badges and the details of these tasks.

e The prototype will be implemented for a proposed scenarth wibrief declaration
of possible badges, together with discussion about all¢tieitees that can be done
using the LBSN application.

3. Evaluation, Methods, tools: Comparing the grades, ratitia and shared knowledge of
the students and educators using this application, to tidests of previous semesters
of the same course using traditional methods of learningdvba the evaluation of this
work. This can be done through a questionnaire as a futur& afber implementing
of an application based on this prototype. It can be done asrmdatory part of the
exercise section of the Knowledge Management course to thakevaluation possible.
The number of the students participating would be the nurobdire students registered
in a semester to the lecture.

1.5 Structure of the Work

A prototype of a location-based social network applicatigh be designed and presented in
this thesis, focusing on how to use location-based sendodsinformation technology to im-
prove learning and knowledge sharing for higher educatidre structure of this work will be
organised as follows:

e Chapter 2 provides an overview of the state of the art and #udvound of already
existing researches and approaches in this area. It wil #aakook to the application of
social networks and specifically location-based servinghé field of learning. Then an
introduction to Location-Based Social Networks will beajiy where its nature, behavior
and features will be discussed in detail.

e Chapter 3 discusses the result of a questionnaire whicleiased and has been answered
by the students, in order to notice the student’s aspecting listeractive tools and social
networks in learning.



Chapter 4 deals with describing use case scenarios to degua@ements of the system in
order to show the advantages of using a LBSN in educationaogmment.

Chapter 5 describes and provides the design process oféhetexface (Ul). The imple-
mentation design of the application will be explained eoifii.

Chapter 6 presents the implementation of the designedtppital Ul for a higher edu-
cation scenario.

Chapter 7 deals with proving hypotheses and evaluationadstfor the presented solu-
tion and the possible future works.

Chapter 8 concluding remarks and providing summary of thekwamether with limita-
tions and possible future attempts.



CHAPTER

State of the Art

"I'm a great believer that any tool that enhances commuri@ahas profound effects in terms
of how people can learn from each other, and how they can aelifee kind of freedoms that
they're interested in.”, Bill Gates

This chapter concentrates on previous publications irfeyeace concerned with online and
specifically location-based mobile learning. It gives abverview of the most important
existing approaches in the field of usi@mline Social NetworkandLocation-Based Services
in learning environments.

2.1 Literature Studies

The development of Web 2.0, location-based technologiesalsnetworks and mobile technolo-
gies over the last few years has enabled their usage indfiffefomains in our everyday life.

Many scientists have based their researches and approaciieis area to get the most benefit
out of these technologies which are growing very fast evasy d

In 2002, Staceyl [47] found that a higher quality of electcasdmmunication helps to engage
students and aids in their learning of the course materiathEr studies in online collaboration
have shown that virtual communication patterns corresfpmsdme fashion to real-life commu-
nication [41], [44]. Furthermore, it is discussed that peliearning environments provide a
valid form of learning and offer many different methods deiaction [[49].

In 2013 Slater [[46] wrote his Ph.D thesis about exploringdacgic knowledge transfer
within social networks in several ways. Moreover Rodriglieedo and his colleagues [43]
have published a study considering the effect of the usageso€ial network site callegrouply
for a class related group project on the development of iddal abilities and performance in
group work.




In the following sections some works and studies are predenvhich have used social
networks and/or Location-Based technologies in education

2.1.1 Social Network to Support Collaborative Learning

In 2012 Yampinij, Sangsuwan and Chuathong | [58] presentasheeptual framework for so-
cial network to support collaborative learning for enhagdinowledge construction of Grade 3
students, designed for stimulating the cognitive strgctia the problem situation and learning
tasks (cf. Figure Z2]1)Social Network to Support Collaborative Learning (SSGlthe computer
network used in learning environment for encouraging thdestts in learning process and col-
laborating in groups by the group process, communicatidwden the learners, coach, experts
and workplace owners. Then, the knowledge and experieraringhis viewed as the tools for
knowledge construction which is precise and matches theoetext in real life. The concept of
sharing knowledge and cooperative learning via the soe@lork, chatting, blogging, tagging,
E-mail or any kinds of learning resources that encouragstiients in knowledge and experi-
ence sharing between the students and other stakeholdi&elpitthe students in connecting the
lesson learned to the context in real life of working.

<:| Social Network
Knowledge Construction |:> N Socmll Communication Tool
etwork to ’
- Cognitive constructivism SuppOI‘t
- Social constructivism Collaborative
- Metacognition Learning
(SSCL) for <:I Concerned Context
Enhancing
Knowledge - Learners Context
C ¢ i - Instructor Context
GHLTcsIon - Workplace Context

Figure 2.1: Conceptual framework for Social Network to Support Collative Learning [[58]

2.1.2 E-Learning Portals

Nowadays social learning tools are highly used in learningrenments. The goal of these tools
is not only to enhance contact and collaboration betweersubat also to gather information
from the individuals, categorize it and make the knowledeglable and visible for all other
collaborators who can get benefit. The most popular of trase aire sociag-learningportals.
Figure[2.2 shows an overview of the collaborative e-le@rénvironment with online social
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networks according to_[42].
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Figure 2.2: Collaborative e-learning environment with online societworks [42]

There exist many approaches and studies which uses eAgdmimprove the teaching and
learning process between the students and teachers. Tg@msaehes use internet technologies
to provide a set of solutions to improve the participatiompwledge sharing and motivation of
the students. Although e-learning facilitates the leagmnocess, but from the other hand it
lowers the F2F (Face to Face) interaction between the stsi@d@a educators. Lack of social
interaction is a serious problem in e-learning coursesclvhiight with other factors result in
dropping students out of a course. However enhancing ei@amwith social networks would
help to solve this problem. A number of social studies haveatpd out that interaction with
classmates and the professor is a significant contributpeitceived learning in on-line courses
[22]. Tinto [51] in 2003 stressed that academic satisfadaot enough for some students who
suffer from isolation. Thus it is important to encouragesarhers to construct a social network
among them. This might, as a result, higher the studeni'sfaetion with course.

Rodrigues and his colleagues in 2010 have done a workrdrancing e-learning experi-
ence with online social networkf42]. Their study elaborates on the tremendous potential of
online social networks to enhance e-learning experien@aatiog an atmosphere of coopera-
tion and easy interaction among users (teachers and ss)dehtraditional learning content
management system is rigid in nature, limiting the studeatring process however the main
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advantage of e-learning is that it can be used regardlesmefand location. They discussed
that, although most of online social networks that curgeetiist have not been designed for edu-
cational purposes, they have certain features that mag poove very interesting and important
when applied in an educational context.

Websites such as Facebook, MySpace and Twitter belong té/éte2.0 vision. This new
structure gives users spaces to contact each other’s aralisf@mation between them. They
can have numerous websites with several available sertriaesvill allow, for instance, contact
with groups of people with common interests or websites @loere can make or edit existing
content, such as wikis. [ [42] presented proposed moduledribarporate these features and
demonstrate their integration in an e-learning platforitedaPLEBOX It was shown through
user’s survey that these services enhance informationmowll&dge sharing and interaction be-
tween users, furnishing tools that improve the contact apstndents, where they can manage
their own learning process. Thus, online social networkeane e-learning experience _[42].

Social e-learning portals provide various tools in ordeetable learners to produce and
share various types of content like presentations, notes,issions, questions, solutions, book-
marks, comments, ratings, tag and other things. Thesdgaltta allow users to easily broadcast
and integrate external social content suchvasTubevideos, Deliciousbookmarks andrlickr
images, according ta [2]. However, as [2] stressed, useysiaa with issues regarding privacy
and restriction of user rights in such social e-learninggdsr For example, some users may not
be willing to share their resources and/or accept feedback their peers.

2.1.3 Personalization for Location-Based E-Learning

As defined in [[62],Location-based E-Learningystems provide the learners with the learning
contents based on their real-time locations while they aréne move. They facilitate the learn-
ing activities by integrating the learning contents witle fphysical world and selecting only
the most relevant information. Examples of location-baBeldearning systems are in muse-
ums, botanical gardens, national parks and so farth [62%. mibst important functionality of a
location-based E-Learning system is to provide the legrnontents according to the learner’s
current location. The relevant learning contents in hisifenity will be presented to him/her
by the system automatically, while the learner walks in g&ring area.

According to Zhou and Recherl_[62] in 200Bersonalization is the process of tailoring
services by providers to consumers based on the knowledgg #ie consumer&uch as inter-
ests and preferences). It treats every user as an indivéahaeihus is able to keep their interests
and encourage their active participation. Location-bdsddearning raises new opportunities
and challenges in this field, as learning activities becorobilm and location-aware. Integra-
tion of personalization and location-awareness even gtateareness will greatly improve the
effectiveness of E-Learning_[62]. In their paper they idtioced the process of personalization
for location-based E-Learning, discussed the person@izdechniques for location-based E-
Learning and presented a prototypical application.
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They presented a prototype which is a location-based EAmgsystem in a botanical gar-
den, that would be used by both students majoring in biology\asitors. The goal is, when
the learner walks in the garden with a WLAN-enabled laptopadheld, the multimedia sci-
entific information about the plants nearby will be presdritehim/her automatically according
to his/her knowledge, interests and so forth; Fiduré 2.3.

: Location-based
I ™ H
\ Botany Guide Map & what's up Taxonomy Configiwe Search  Help sgool

(o) ()| -

| Taur \_\:E Orientation |\L1'

systern: Das Ringsystem der Angiospermen — class: Eudikotyledonen (Rosopsida) = erder:

" = Ranunculales (Basale Rosopsida)
| Point query &

Ranunculales (Basale Rosopsida)

Im Ringsystem der Angiospermen nach Takhtajan {1859) stehen die Ordnungen der Ranunculales und
der Papaverales in der Gruppe der Basalen Dikotyledonen. Nach Soltis et al. (2005) werden jedoch die
Ranunculales und die dieser Ordhung angehorenden Familien in die Gruppe der Eudikotyledonen
(,Basale Rosopsida") gestellt Die Familie der Papaveraceae, die nach Takhtajan (1959) - so auch
noch im Ringsystemn der Angiospermen durch einen eigenen Ring veranschaulicht — eine eigene
Familie begrindeten, werden nach Saltis et al. {2008) unter die Ordnung der Ranunculales gestellt. Zu
den Papaverales gehdrten nach Takhtajan (1959) die Papaveraceae und die Fumariaceae. Die Familie
der Fumariaceae istnach Soltis et al. (2005) ebenfalls aufgeldstworden und ist nun als Unterfamilie
(Fumarioideae) in der Familie der Papaveraceae angesiedelt

Die Ranunculales weisen eine Reihe von urspriinglichen
Merkmalen auf:

1. Ihre Bliten besitzen noch keinen einheitlichen Blltenaufbau. So sind zB. die Bliten der Ranuncills
Arten radiarsymmetrisch und die Bliten der Aconiturr-Arten zygomarph gespornt, wobei die
Radiarsymmetrie als urspringlich gilt (Danert et al. 1993). (Exkurs. Blitensymmettie)

2. Die einzelnen Karelle (Fruchthlatter) sind noch nicht miteinander verwachsen. Ein solches aus freien
Karpellen bestehendes Gynoeceum nennt man apokarp oder auch charikarp. Die Blitte kann mwei oder
mehrere Karpelle hesitzen (Abb. 3-34) (Danert et al. 1993). (Exkurs: Gynoeceum) v

Figure 2.3: Botany guide [[62]

2.1.4 Learning By Challenging

In 2012 Allognon [[2] discussed that the majority of the s which are used intelligent
Tutoring Systems (ITS)mulating classroom teaching situations are based on-agént archi-
tectures, including learning companions, troublemakersgrsed tutoring, and self-explanation.
In their work, they demonstrated how such classroom sifmmiatan be achieved in a virtual
learning environment using human peers, rather than sadives learning companions. They
based their approach on collaborative learning, whichuihedl also social aspects such as circle
of friends and cultural community while respecting the heais’ privacy. To accomplish this
goal, they used &earning By Challengingstrategy [2]. This strategy allows the learner to
acquire knowledge in response to being challenged to obthitter score than that predefined
by the system or those posted by the learner’s friends (glrgiZ.4).
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Figure 2.4: Overview of the Learning By Challenge System [2]

2.1.5 Computer-Game Based Learning

Donmus [10] in 2010 presented his researciCamputer-Game Based Learninged in for-
eign language learning. He discussed the spread of compseein education and increasing
interest in computer games and using computer games infgaenvironments. He stressed
that Academic games can be useful in education to providkesta with an environment which
they do exercises while learners are motivated and teadle thebjects. Considering learning
through social network, it is known that social network syadds dynamism to learning; in
other words, it will add interaction feature. Thereforerliing by using social network is one
of the concepts that best meets the conceptngtimeandanywhereeducation. He listed some
studies conducted on the subject of games which have shavmtiking a lesson with a game
environment attracts students’ attention and increags rtiotivation to the lesson. Donmus
[10] mentioned that Computer-based learning environmardghe result of students’ existing
interest in computers and computer games.

Moreover, Kebritchi in 2008 [23] listed positive effectsgdmes as follows:

e Games motivate students because it has an alternativeretkication. It offers students
a learning environment apart from pen and paper.

e The desire of passing levels in games increases attenttbieaming.
e Games remove the lesson phobia in students’ minds.
e Itis proved that concepts used in the games can be rememibergt.

In addition, in 2009 Montola and his colleagues 1[33] has damneork on applying game
achievement systems to enhance user experience in a ptastogskervice. In this work an
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achievement system was added to a location based photoglsarvice. The eight week field
trial involved 20 participants using mobile phones to talayses and record audio clips that
were automatically uploaded by an application on the phorieeNokia Image Space service
Individual achievements were awarded for uploading varimumbers of photos, sound clips and
scenes (groups of images), as well as the first upload of gaehof content. Participant inter-
views indicated that the achievements triggered somediyezompetition, however a drawback
of the application was that achievements were not visibthivthe mobile client.

Furthermore in 2013, Sepehr and Head] [45] examined thet effgamification techniques
in engaging students in a teaching context, in particularitifiuence of competition. They
conducted a study over an MBA classroom that UsB®sim which is a gamified simulation
system for teaching the SAP ERP (Enterprise Resource Righsoftware solution. Their re-
sults showed that losing a competition can have a detrirhefiiéat on students’ satisfaction and
enjoyment; however, competition is still a key element thighly motivates students to engage
in the gamification tasks.

2.1.6 Badge-based Achievement Systems

What is abadge Or better to say what is @digital badge A badge is a validated display of
accomplishment, skill, quality or interest that can be edrim any learning environment_[50].
According to this definition, badges can represent trati@academic achievement or the ac-
quisition of skills such as collaboration, teamwork, leatig, and other skills. Badges can be
earned by people of all ages, from kindergartners on up,lEddan make any notable accom-
plishments visible to anyone and everyone, including ga@kemployers, teachers, networks
and peer communities. They can be earned in structuredoamvents like classrooms, courses
or seminars, or they can be awarded for learning and cotitsiiithat take place in more in-
formal contexts, such as online communities, associatimegings, or extracurricular activities.

According to Educausel_[1Badgesare digital tokens that appear as icons or logos on
web page or other online venue. Awarded by institutionsaoizations, groups, or individ-
uals, badges signify accomplishments such as completianprbject, mastery of a skill, or
marks of experience. Digital badges provide changes in tHessciety recognizes learning and
achievement-shifting from a traditional books-and-leetpedagogy to a model with multiple
knowledge streams, including new media, collaboratioter@st-based learning, and project-
based learning. Badges could represent an opportunityigheheducation to rethink what is of
value and recognize achievements that could be codifieduorgrtly are not.

Q

In general a badge-based system is designed and createth@uucators to be used by the
users (students, learners, etc) to award the users for etimph skill or attaining an achieve-
ment. This system improves the motivation of the learnearsalking part in various challenges.
TheMozilla Open BadgefOpen Badge Infrastructure or OBI) project is a program by
[34] that issues digital badges to recognize skills andeaements. The badge structure allows
one to display real-world achievements and skills which mmelp with future career and educa-
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Figure 2.5: Passport: a classroom app created by Purdue University

Figure[2.5 shows a mask Bhssport a classroom application created by Purdue University
[56], allows instructors and advisers to give studentstalifiadges to indicate mastery of skills.
The application uses Mozilla’s Open Badge infrastructurd & available for use by instruc-
tors at any institution. Passport is a learning angortfolio system that uses digital badges to
demonstrate user’s competencies and achievemeénts [56plePean log-in to the application
using either Purdue Career Account or external accounts asitndiana University, Facebook,
Google or by creating a new Passport Account. User's puldigbs display on the profile
along with the biography and contact information. It is plolesto create or edit a Badge, mak-
ing groups, taking challenges and showing off the badges.

Passport is a learning management platform. Students edgeb by completing learning
activities presented as a series of challenges. They cangaikzes, submit documents and
share links. Another users of the application are educatbhoscan easily follow each student’s
progress and connect badges with course objectives. Agbaulg collected, they can be shared
online as Mozilla’s Open Badge. Figure 2.6 presents an ebaafm@ profile in Passport.

In 2013 Denny [[9] made an experiment measuring the impaahaifrporating a badge-

16



@ Passport

Purdue (4)

Level 5 - Competenc... EDCI 572 - Badging ... Passport Presenter Passport Cadet

chatienges

Figure 2.6: An example of a profile in Passport

based achievement system within an online learning tool.dideovered a highly significant

positive effect on the quantity of students’ contributiométhout a corresponding reduction in
their quality, as well as on the period of time over which stis engaged with the tool. Their
paper presented the first large-scale study providing écapavidence of the impact of a badge-
based achievement system within an online learning tock Badges had a significant positive
effect on the number of questions answered and the numbeéstofad days that students were
active with the tool, and did not lead to a reduction in theusacy of student answers. In

addition, students enjoyed being rewarded with badgeshter tontributions and indicated a
strong preference for having them in the interface. AltHoingreases did not exist across all
measures of activity, such as the number of questions adhuy students, no negative effects
were observed. Badges therefore can act as powerful natvat educational contexts and
may be integrated with considering the risk into similariemvments [[9].

2.1.7 Social Education Network Based on Location Sensingflormation

As we mentioned before, the lack of interaction and Face t& lstercommunication between
student’s attending an e-learning course, lowers the stisdgatisfaction with the course and
increases the probability that she/he will drop the coumcial networks has been the subject
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of many studies in this area in order to solve this problenthénresent years with the growth of
the demand of devices which ha@dobal Positioning SysteifGPS) capability and use location
based services, Location-based Social Networks has beehtaisupport the social education
as well.

In 2011 Kang and Choil [22] suggested a system that supp@tsdhstruction of a social
education network service using the location informatibthe smart-phone in e-learning. Their
purpose was to use the support of a location based sociabriesgrvice to increase interactions
among e-learners and to improve satisfaction regardinig thebile learning environment. In
order to reach this goal, they designed a mechanism to forotialnetwork service among
students who take the same on-line course or have simikrests. Through their system the
students can create communities for learning and exchaglgeamong them. In addition, they
can have F2F meetings for collaborative learning by usiegtion based sensing information.
For this purpose, they collected location-based inforomathrough the GPS sensor of smart-
phones and then combined it with educational conferit [22¢ Mguré 2]7.
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2.1.8 Location-Based Games in Education

During the last decade with the growth of usage of mobile sksv/iand smart phones with ad-
vanced location sensing capabilities, for example GPSligatgositioning, the popularity of
Location-Based games (LBGlsas been growing very fast. Mobile devices with localizatio
technology enable users to play mobile computer games vetelising location of the player
and process the geographic data as the essential input.

According to [4], a typical example of such games is the grofigames referred to as
urban game®r street gamesThese are typically multi-player games played out on dityets
and in built up urban environments. Some of these mobile garaascenglaceandtimeand
can be played in many diverse places and extend to long peoibtime; they are callegas-
sive gamesWhile others are designed to be event based, which mearmstayed in specific
places at specific times, like during visits in museums ahdraton-traditional game venues [4].

When players are required to physically move from one pla@aother in order to progress,
the game is considered to be location-baq2@]. Location-based games make players respond
to the events they observe on the screen as well as perfoionscthat can only be done in
specific locations[6].

The Location-based games (LBGSs), when properly desigradd de used to mediate the
outdoor learning activities. They can be used as a tool fachimg and learning, assisting the
educators to motivate the students to use their devicesniptfar entertaining activities, but
also for collaboration with the other learners. The youngegation are getting familiar with
mobile technology very soon. However, usually they havelljaainy opportunity to use it at
school as a tool to support learning. There exist some stuba analyze the educational po-
tential of LBGs in detail and they present case studies wusig tool in different learning areas.

In 2012 Avouris and Yiannoutsou_|[4] reviewed a set of LBG4 tieve been identified as
being the most cited so far for learning. They discussed atytiral framework of their main
characteristics and focused on the interaction modes assv#ie way the physical and virtual
components are interconnected in the game, in order to shaights into designing the next
generation of applications of this kind. They derived theagal classification of LBGs and
presented three categorighe Ludic the Pedagogi@ndthe Hybrid Ludic and Hybrid games
are mainly built for entertainment purposes, but learniray mso occur as a side effect and they
may be used for educational purposes. In contract, Pedagagies are educational games with
well defined learning objectives.

Lovaszova and Palmarova [30] in 2013 presented an apprddearoing computer science
through games that use physical objects and need phystiatyawithout computers. They sug-
gested a learning activity by playing Location-Based Gatadstroduce Informatics Concepts
for the students of primary schools. The main purpose of tlesiearch study was to develop
(design, implement and evaluate) an outdoor learningifictivat would be:
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mediated by mobile technology,

focused on some fundamental informatics concepts,

suitable for using in lower secondary education,

game-based,

and collaborative.

2.1.9 Location-Based Geo-tagged Image Retrieval

Development of Web 2.0 and location-based technologiesrttamtion-based image retrieval
and indexing possible. It is providing a huge support in tetlfof culture and tourism educa-
tion. In 2011 Zhang [[60] listed location-based image re#iienethods ageotag andvisual
featurebased image retrievalzeo-taggings the process of adding geographical identification
metadata to various contents, such as photographs, vigebsijtes, SMS messages, QR Codes,
and RSS feeds. Such metadata usually consists of latitudioagitude, though they can also
include altitude, bearing, distance, accuracy data, asckephames.

Geo-tagging can help users browse and watch the imagedgliingltheir location-specific
information in an intuitive way. This can provide high-git\akupport for field visits and teach-
ing, which is an integral part for culture and tourism edigrat For instance, learners can find
images taken near a given location by entering latitude angitude, or with values from map-
ping services or GPS, into a suitable image search enginaddition, [60] pointed out that
geo-tagging enabled information services can also peatgntbe used to find location-based
news, websites, or other learning resources. These capralgide learners and instructors with
further reference information_[21]. Geo-tagging contdgtation information about the content
of the image or other media which is added to a location.

In 2013 Zhuang [[21] and colleagues presented an efficieatitaebased image retrieval
method for mobile culture and tourism education by condigcthe search over combined geo-
tag and visual-feature spaces. Their work is followed by pahensive experiments to testify
the effectiveness and efficiency of proposed retrieval addxing methods respectively. For
this purpose they have implemented an online locationebasabile tourism system.

2.1.10 Location-Based Services into Information Technolyy

In 2004 Michael [[31] has done an experience on introducingation-Based Services (LBS)
into the Information Technology curriculum at the Univéysdf Wollongong, Australia. They

presented a LBS course at the campus designed to follow sapes-technical orientation. Stu-
dents were getting familiar with LBSs, what technologiesevelevant, and the limitations and
accuracy of location identification. They were then workargsome case studies followed by
a business case for LBS and implication. This was studenssomasidering that new appli-

cations were more than just making the technology work, these about making money too.
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The results showed that not only students found the cougseriexce intellectually challenging
and rewarding but also academics found the topic inteigstid can bring new ideas for fur-
ther researches. Also industry representatives foundxperience advantageous, a vehicle for
collaboration, and subsequently a way to give something twatheir local community.

2.1.11 Location-based Services for Building Learning Commmities

According to [13] users of services like Foursquare and Glawday a type of social casual
game that informally builds leadership roles through amlémd physical interaction. In 2011
Ellertson and Seeling[_[13], describeay Learning Community (myLG@)pplication, believing
that this type of game play can be used in higher educatie@tifsgally in the context of peer
mentoring and learning communities.

The application is a learning community support tool, whilsthy implemented in a peer
mentoring project irthe Department of Computing and New Media TechnologieseatJtti-
versity of Wisconsin-Stevens Poirffthey combined different learning frameworks, and imple-
mented location-based services utilizing publicly avd#ainterfaces to Foursquare/Gowalla,
which allow the identification and tracking of student paEigation in study sessions and identi-
fication of experts (Mayors), which in turn mentor fellowdémts. The student and study group
location and additional communication among participafittudy sessions has been facilitated
by my Learning Communitgpplication, which was made available to the students ftalla-
tion on mobile and desktop devices.

Using such application, individuals learn to work togetimanteractive environments which
promotes participatory learning and informal leadershipcsure among students. myLC Ap-
plication worked by connecting to Gowalla location basedtises through a customized appli-
cation interface that is meant to brand the CNMT learning momity. Students could download
the application on their smartphones, tablets, or even tlesktop systems to interact with the
learning community. They could create profiles listing itiféed strengths and interests in rela-
tion to the curriculum. It also allowed informal text chatfiwhere peers could communicate,
share knowledge and ask questions from each other.

2.1.12 Development of Mobile Location Based System to Supgppdnformal
Learning

Alkhafaj and Fallahkhair[[1] in 2014 did a research to inigegie how mobile technology could
be developed to support informal learning with respect ttucal heritage sites, and how learners
use mobile technology for learning purposes. They useddheapt of mobile learning which
supports people to learn within different contexts rathantrestricting them to a certain place,
such as a classroom or museum [7]. They discussed how a nhotdton-based application
can make the interaction between user and system more effarel pointed out how mobile
devices can support people to learn informally, partidulatth respect to cultural heritage.

21



2.2 Analysis

As [1] pointed out, despite the large and growing body ofditere that has investigated the

potential of mobile location-based applications for crdtiheritage sites, there are few studies
that have developed general frameworks or guidelines fdrlmtcation-based learning to as-

sist designers and researchers who are working in this doifdai

However there exists no evaluated implementation or iatégr of a social-driven location
sharing application using digital badges for rewarding emaluating in the higher education.
The purpose of such an application can be listed as: to ingptommunication, to ease inter-
actions, to increase motivation, to higher participation & promote collaboration. Another
main idea of this thesis is to use the gaming and competitipeats of social networks and
digital badges in order to motivate students more and markeéoning, knowledge sharing and
taking challenges. A system which can be implemented anigrokss for different courses in
addition to being linked to the other social networks andlevt@arning organizations using the
open badges.

2.3 Location-Based Social Networks

Nowadays, smart phones and tablets let users to be connedtgdrnet from anywhere, shar-
ing their location, geo-tagged notes, photos, videos, ¢txt As explained by Kefalas and
colleagues in 2013[24], this subset of Online Social Neksds known ad.ocation-Based So-
cial Networksg(LBSNs), where location is a new dimension that integratespbysical with our
digital lives. Online social networks such as Facebdok [IAjitter [54], Linkedin [29], and
Foursquare[[18] have attracted the attention of millionasers. These Online social networks
provide recommendations to users to find new friends, pdimterests, activities and etc. using
their recommender systems.

Wireless technologies via smart phones and tablets gavegaespectives in recommenda-
tions in LBSNs. Important factor in LBSNs are listed as falfoaccording to [[24]:

1. Time factor: Time is an important factor of LBSNs that may help to providerenaccu-
rate recommendations. For example, users periodicalfpmedaily activities in specific
venues (e.g. home, work, school etc.) and they share thiities with their network.
Therefore, the hidden relation between time and locatiandceverage the recommen-
dations in LBSNSs.

2. Privacy. Another important and critical factor is privacy. LBSN«eal intuitive infor-
mation about the locations that a user has visited or perttagasked-in. This information
can bring users to unpleasant and undesirable situatidvesefore user’s location privacy
has a very high importance and can prevent phenomena adtiaggaialking, burglary
etc.
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3. Explainability. Explainability is the third important factor in LBSNs. Bemability of
the recommendations can provide a more transparent systdrthas can increase the
user’s system acceptance.

In recent years, LBSNs have received high attention. Howyeweh systems were limited
in scope and purpose of use until recent years. Providetsesétservices allow users to share
their information, location and even pictures, videos antidlas with other people online. Users
of LBSNs can track and share location-related informatidth wach other on the move. By
adding this new dimension of features, LBSNs bring theiraif®m the virtual world back into
real lives and allow the real-life experiences be sharetiérvirtual world in a very convenient
fashion [59].

Location Based Social Networks use t@éobal Positioning SysterfGPS) of the device
to get the geographic information of the user’s device ireotd provide some services. | [3]
claims thatSocial Networksgyive a shared environment, where users, communities opgrou
with common interests and even places are connected thrasght ofsocial relationships.
The technologies involvgeographical information systent&IS), global positioning systems
(GPS), radio frequency identification, and various otheaiimn sensing technologies with vary-
ing degrees of accuracy, coverage and cost of installatioln@aintenance. Some most recent
location sensing technology based on ultra wide band raaticegen achieve accuracies on the
order of centimeters in an indoor environment.

Jiang and Yao in 2006[_[20] pointed out that the various infation services can be deliv-
ered to the Location-Based Service devices in two diffemoties. The first one igush mode
where services are pushed to the user end automaticallputithe need of user request. The
second is called thpull modein which the user has to voluntarily request the informatimbe
delivered from service centers.

The main purpose of analyzing LBSNs is to answer questides livhat motivates people
to share their locations? Which kind of location sharingytpeefer? How rewards and offers
would affect the location sharing behavior of the users? tAey worried about the privacy
issues of social networks? And whether or not they ever éxpes the feeling of regret after
sharing their location on network. There are some resesuaayzing the behavior of users and
the location based social networks. According[to] [40] thénmaotivations for location sharing
is to connect and coordinate with ones social and profeskircles, to project an interesting
image of oneself, and to receive rewards offered for chackFhey suggest that privacy con-
siderations in Location Sharing Services are affected duetégration within Social Network
platforms and by transformation of location sharing intdraaractive practice that is no longer
limited only to finding people based on their places.

Patil and his colleagues_[40] offer design suggestions) sisadelayed disclosure and con-
flict detection, to enhance privacy-management capadsilif Location Sharing Services (LSS).
They used an online questionnaire to investigate the ntaiivgy, preferences, and practices of
LSS users. They described that, only about 13 percent ofetsigondents (N = 45) indicated
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that they used a dedicated, standalone LSS, such as Forgstjueontrast, nearly 76 percent of
respondents (N = 275) reported using an LSS embedded withiger Social Network service,

such as Facebook, or a blogging service, such as Twitter.rtAgull percent (N = 41) used
both embedded as well as standalone services almost equally

According to [40] Location Sharing Services now operatedrious modes: (i) aalways-
on mode in which location is monitored and broadcast contlgwaith no explicit user action,
(ii) a check-inmode in which the user shares his or her location with an eixgiction (e.g., by
pushing a check-in button), or (iii) some combination of thentioned two modes. Figure 2.8
shows thd_evels of Comforwith the two modes of location sharing. While the mean levyel o
comfort with thecheck-inmode was high, the opposite was the case foathays-onmode.

How comfortable are you with the two modes
of location-sharing services?
200 -

175 1 B Check in
150 1 ™ Always on

125
100
75
50

Number of Respondents

25

1 2 3 4 5 6 7

Level of Comfort
1 (Very uncomfortable) to 7 (Very comfortable)

Figure 2.8: Levels of Comfort with the Two Modes of Location Sharing [[40]

Huiji and Liu [19] in 2012 presented a data analysis on LBSNsey pointed out that all
location-based social networking sites share a '3+1’ fraork, which means 3 layers and 1
timeline, as shown in Figufe 2.9. Tlgeographical layercontains the history of users’ check-
ins, while thesocial layercontains social friendship information, together with doatent layer
which consists of user feedbacks or tips about differertgdaAll these three layers share one
timeling indicating the temporal information of the user behaviolL@SN.

Location-Based Social Networks use Location-Based Ses\fiar providing various features
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Figure 2.9: The information layout of location-based social network$][

and services to the users. In the next sections the defimitidrcharacteristic of Location-Based
Services will be discussed, following by analyzing of thaikable features plus missing features
of already existing Location Based Online Networks.

2.3.1 Location Based Services

Wilson [57] defines Location-Based services (LBS) as a sulfseeb services which meant
to provide functions that are location aware, where the dssich services is predicated on
knowledge of where the services are engaged. Although LB®ften referenced with regard
to mobile devices, however they are not necessarily onlg osemobiles. Different researches
provided various definitions of LBSs from different persjpees and points of view. For example
Koeppel [25] in 2000 defines LBS asiy service or application that extends spatial informatio
processing, or GIS capabilities, to end users via the Ireaeamd/or wireless network

LBS not only can identify locations of human beings who céopation-aware devices, they
also can track objects that are equipped with a tiny (andllysim@xpensive) sensor identifier
for delivering relevant services. For instance, productsing through the supply chain can
be dynamically identified with embedded smart sensors, aamskive products of such form a
large-scale intelligent network [20].
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Nowadays, Location based services are being used in basainedyzing. Like Wilson[[57]
pointed out in 2012, business is where people live, wheng goe and where, when, and how
they spend their money. These are now key factors in buskessess. From product de-
velopment to distribution, marketing, and sales, locatemhnologies help companies identify,
understand, and serve their markets far more effectively ttver before[ [57]. The amount of
businesses, who are offering discounts and goods if a carsuses Location Sharing Servic
to check-in at their business location, is increasing fgpithis motivates the users to check-in
more often at these places to get some discounts. An exarhplel service is 'check-in’ on
Foursquare.

2.3.2 Available Features of LBSNs

In this part some already existing features of LBSNs aredists follow:

e Location determination: The location can be a geographicdinate or a symbolic loca-
tion (for example in building 101 room 206) [62].

e Personal profile: Personal profile contains the personahctexistics of the user (in our
case student or teacher), such as name, faculty, gentiemétionality and other things.

e Possibility to add and save own interests and professioqedreences to your profile.

e Recommendation: It is possible to leave tips and recomntemgafor other users and
also get tips from the other users and from the system. Reenmdations are provided to
the learners when they come to a new location or after theshfiiarning a topic.

e Personalized multimedia presentation.

e The possibility to be implemented on different Devices. lenpentation on different de-
vices with different operating systems.

e Check-in to different places and sharing pictures, vided#les related to this check-in,
together with adding one or more person to your check-in.

e Adding recommendations and images to different places.

e Being able to share a check-in on other social networks aahree time.

e Comparing own status or digital badges with the others.

e Collecting digital badges. And being able to share them beratetworks.
e Having individual setting for each earned badge.

e Privacy setting for personal information.

e Security check and setup.

e Possibility to find out nearby places. Users may also leamenoents on a place.
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e Rating places such as restaurants, institutes or histqlaees.

e Finding out which friend is in the close area and who is faryawa

2.3.3 Features to be improved

There are some features of LBSNs which exist but they may ppeowved. These issues might
be covered with a more efficient design or using more advategthologies. These features
are presented as follow:

e Privacy issues: Various studies have shown that privacgerms play an important role on
the value that people put on sharing their location and médion on Location Sharing
Services (LSS). Tsail [53] presented his paper on benefitgigksl of location sharing
through a large survey of 587 respondents. They pointedhautltSS were beneficial
for ensuring the safety of friends, coworkers, and childmesordinating activities and
meetings, finding people with similar interests, etc. Hogvethey also noticed several
potential harms such as: being bothered by advertisenmexgssing ones private address,
being stalked, being tracked by the government or bosses, et

e Accurate description of locations: Although locationasocial networks provide more
accurate description of locations to compare with trad@layeo-tagged data_[19], how-
ever it can still be improved.

¢ Reliability: Not all the check-in made by people are rel@since it is possible to check-in
to a place just by being close to that location. This mightseasome fake check-ins for
different reasons such as getting prise, discount and sigowff.

e Motivation: Usually there are not enough reasons to maivser to check-in and share
the location to the network. Motivating user is one of the mimgportant factors that the
designer of the LBSN must keep in mind.

e Correctness of the recommended nearby places: Sometiradsym#aces recommended
by a LBSN are not in reality very close to the actual locatidrthe user, since they
recommend the places which are in a big radius around the user

e The location service provided by a location-based sockitesy should be able to estimate
the real distance of the user who is checking-in to the looatiThis should be done
precisely in order to stop users to check-in to a place whreng are not actually in there.
This is an issue which has not been completely covered byxistirgy location-based
applications. For example iBwarmit is possible to check-in to a building by just being
in the area where the building is located. It should be somaleveloped that the system
would not allow the users to check-in to a place when they amr than a certain given
distance, depending on the size of the area.
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CHAPTER

Questionnaire

"The only source of knowledge is experience.”, Albert Eirst

As mentioned before, the aim of this work is to analyse howgisi location based social
network with all its features would improve the learningteys as well as motivation of the
users. The main users of this system are students and educ&ioce the system would be
introduced by educators to the students, it is very imporiaiget some pre information about
the impression of the users. For this reason, we handed owjuastions for the purpose of
gathering information from theespondentsvho are the students.

3.1 Method

A questionnaire is released in order to see the student&chspusing social networks in learn-
ing. First the concept of location based social networkstaed potential use in business and
education has been introduced to the students. The queatierhas been answered by the stu-
dents of the Knowledge Management course at Vienna UniyesgiTechnology in the Winter
Semester of the year 2014. After collecting the answers eedbiacks, an analysis of the result
of this survey has been made. We used the questionnaire todirttie motivations and opin-
ions of the people who would be the users of the location baseil network. Gathering the
requirements and information from the end user will giveglesrs a better insight into different
aspects of modeling and design of the application.

In particular, we asked them about their opinion about imimg lectures and making them
more interactive by using tools, quizzes, group works oraoetworks for collaboration in the
lecture. The questionnaire is included in Tebld 3.1. Moegahe questionnaire did not focused
on a specific social network but rather on how online sociélvaeks and location sharing and
using these technologies at lectures is experienced bg.user
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Table 3.1: Questions and responds

Question Yes | No | Others
Do you think that more interactivity
1 | would improve your learning in lecj 12 | O 14 (Depends)

tures?
5 Would you like to have quizzes in a leg- 16 | 10
ture?
Would you like to have more discus+
3 ) ) 19 |7
sions in lectures?
4 Would you like to have group work in a 12 | 14
lecture?
5 Would you use a laptop to participate N1 | 4 1 (I do not have a laptop)

interactive elements of a lectures?
Would you use a smart phone to payr-
6 | ticipate in interactive elements of aleg-21 | 5 | O (I do not have a smart phone
tures?
Would you check-in into a lecture witl
a social service such as Foursquare?
Would you like to have digital badge
8 | as a kind of feedback for achieved sp-14 | 12
lutions?
Would you like to have digital badges as
9 | akind of feedback for a participation i 8 18
discussion?
Would you like to have digital badges as
a kind of feedback for a presentation?
Would you like to have digital badges &s
11 | a kind of feedback for presence in thell | 15
lecture?
Would you like to have digital badges &s
12 | a kind of feedback for a question in the11l | 15
lecture?

~—

U7

10 14 | 12

3.2 Findings

In this section the notable insights gained from the resgos the students will be discussed.
The output of the questionnaire is shown as a graph in Figdre 3

The result shows thd& O student think that more interactivity wouliOT improve learning
in lectures. In their opinion it considerably depends onitheraction. As it can be seen only
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about 23 percent of the respondents (N = 26) indicated tegtithed a location based application
such as Foursquare to check-in to a lecture. This demoestitzt this concept is inexperienced
and should be introduced briefly to the students. Furtheznm@cause of privacy issues, it is not
desired to share information about ones location on netwddwever most of the respondents
(81 percent) indicated that they find it useful to use a lagiop smart phone to participate in

interactive elements of a lectures. More than a half (abdyescent) of the students determined
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Figure 3.1: The graphic of questionnaire’s result

8

that they would like to have digital badges as a kind of feelldar achieved solutions and for
a presentation. On the other hand about 42 percent demimastreat they would not like to
have digital badges as a kind of feedback for presence inetttare or for a question in the

lecture. Furthermore, only 31 percent of the respondemitsk digital badges are interesting as

a feedback for a participation in discussion.
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CHAPTER

Requirements

"You are never too old to set another goal or to dream a new argaC. S. Lewis

In this chapter the stakeholders of a LBSN, which will be usddarning environment, will
be described. Then, three interesting scenarios for higtiecation are presented, explaining
different users motivation, where all could benefit fromngsa location-based social network.
As a consequence, requirements are derived from scenarios.

4.1 Stakeholders

Figure[4.1 pictures the stakeholders of a LBSN in learningrenment. Similar to other so-
cial networks stakeholders can affect or be affected by ¢hierss of LBSN. Society defines the
group of users of the system who are sharing the same gedcmhph social territory along
with interpersonal relationship between them. Managedsstaif are people who are involved
in organizing and coordinating the efforts of users to aqa@@h objectives together with main-
tenance of the system. For a learning system managers copiedple responsible for curricula
and for execution of courses. They may be teachers and/odefaye digital badges related to
course objectives.

The most important stakeholders to be analyzed here aghdes students, tutors and exter-
nal learners, who are interacting with the application ikeorto benefit from the system. Teach-
ers are users who are responsible for issuing and perhagngr@and defining digital badges
in order to present different learning paths to studentsrandgnize achievements. Teachers
should connect course objectives with badges and otharréessabf LBSN for potential use in
education. Tutors are users who might be students as wellgunsay have different roles) who
interact with the system for assisting teachers in edugginecesses such as managing group
works, projects or exercises. Students log-in to the agiptin, add friends, create or join groups
in order to take different activities using the LBSN. Ex@riearners could be students who are
not necessarily registered to the same university, but in@itgo want to use the application in
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their visit to a specific university for a semester or moreisMmay external learners can carry
their achievements with them for future use.

Teachers Students Tutors
Excingl Management Staff
learners

Society

Figure 4.1: The stackholders of a LBSN in learning environment

4.2 Scenarios and Use cases

This section provides an overview of possible users and sot@eesting scenario cases at uni-
versity campus, which would use a LBSN application in vasigituations and places. By
explaining these scenarios, the required features of thieediesystem will be extracted. Each
scenario leads the designer to think about some possbiliti support users demand. The sce-
narios are created considering the most important propéthe Location-based social network
which is ability to 'Check-In’. It will be discussed how a usgould get badges by checking-in
to different places and taking different actions. In thisteyn digital badges will be used for
awarding and learning purposes.

4.2.1 Scenario 1: Participation in lectures

Generally participation of students at lectures are notuetad. It will be practical if students
who are attending a lecture more often than the others towarded. This will encourage
students for taking part at lectures. How can we motivatdesits for participation at lectures
and how their attendance can be tracked? Using a LBSN stidantcheck-in to lecture rooms
to show their attendance and teachers can reward them aftaed number of check-ins with
digital badges.

There are different kind of badges that can be achieved wghrds to participating in lec-
tures or exercise classes. These are based on the type.df asaser is a student, s/he can earn
a badge by for example checking-in to a lecture six times (&bt which can be defined by
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teachers) in a row, or by participating in the exercise elagd the lecture. It is practical when
users can see which badges are available to earn in the Agtending BadgesFor example
user can find out that s/he has to 'check-in’ to the lecturescknother two times to get the
Participation Badgefor the lecture. It can be defined that, students edte@ure Terminator
Badgeafter check-in at the last lecture of a course.

How to motivate educators to attend lectures more on-tintepravent the cancelation of
a lecture class? If user is a professor, teacher or tutag, rady get another kind of badge for
participating in lectures calleittendance Badgevhich is designed specially for educators. In
addition, they can earn a badge for showing up on-time atilest This can be tracked by
controlling the check-in time and place. Also simulatinggck-out will assist to determine if
an educator completed the lecture’s time. It can be defingddrsystem that teachers earn a
Punctual Badgeafter ten times (a variable which can be set up for differeatures or exercise
classes) of check-ins at exact beginning time of a lecture.

Badges are designed to motivate tutors as well for particigat lectures or exercise classes.
Some students have another role which is being a tutor fartarke Tutors assist teachers with
presenting exercise classes to discuss the solutions tuilersts and organising quizzes or ex-
ams which are needed for completing a course successfulgn@ourage tutors to participate,
digital badges can be used as awarding tool. It can be defineeachers that tutors earn an
Assistance Badgafter presenting a defined number of exercise classes oraftember of par-
ticipation at a lecture in order to assist the teachers.

Users can show their presence by checking-in to lecture sandifferent buildings in the
campus. These rooms should be defined in the social netwidtie User searches a room that
can not be found on the application, there exists this fedtuadd a new place into the system
by filling in some basic information about the place, inchgihame and address. This way the
application can be used as a tool to measure the partiaipafithe users in lectures, and to
evaluate it. People with the most number of presence mayvbarded with badges and later
with better grades for the whole course. In addition, uselisearn digital badges for adding
new places to the application and check-in to those platesnlbe defined that after adding a
number of places, users earnExplorer Badgefor exploring new places.

For this scenario, users shall be able to take followingoastiising a LBSN:

Creating profile in the application.

Searching for lecture room in the application.

Finding the path to the location.

Ability to check-in to the location.

If location is not found, user can add the new place to theegyst

User may want to add other friends to her/his check-in.
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e User (student, teacher, tutor) can share a file, photo oovéteut the lecture to her/his
check-in.

e Users see in their news feed, if other friends/users ar@ptes a place.

e Users earn various digital badges for their check-ins.

e Users shall be able to manage privacy setting for each edwamdgk individually.
e Sharing badges to other social networks or Mozilla backpack

e User may also want to make own check-in private so that nolsegyg her/his current
location.

e Users can write comments on a location’s mask of the apjgitaind share tips with other
users.

e Users may share questions and solutions on a check-in toeacigx class.
e Teachers can track students participation by reviewinglcies.
e Users may send messages to friends and share informatioih thkbdecture.

e Users can compare own badges with other users.

4.2.2 Scenario 2: Working Groups

Many courses in higher education have a practice or progtttipat students, in order to com-
plete the course, should manage to execute a project in angagkoup. These working groups

can be either mandatory for a lecture or optional, creategithgr educators or students to work
and learn together. Using a location-based social netwoakworking group would have plenty

of benefits. Let us imagine that a group of five people are wgrkin a project. By searching in

the application, group members can see who is already blailathe campus. They can also
communicate easily by sending messages to the group memntbzerhaps uploading files in

their messages or comments. They can simply search forynksaining areas. And they can
also leave comments on the place’s page in application. Gaeyven look up in the application

if a tutor or professor is available at her/his office.

Another feature of the application which can be used her® iind out the easiest path to
reach a place and in this case to a learning room, instituteagher’s office. The action of path
finding is not only possible by connecting to a map, but alsorkading the tips that other users
already left on location’s mask.

A student may participate in several working groups rel&tetifferent exercises and courses.
In the Group page of the application, s/he can easily manage each grdiyidinally. It is also
possible to change the setting for each 'check-in’ andiotstre location visibility to a defined
group of people. Not to forget that students also earn digadges for engaging in working
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groups, completing exercises, leaving comments and thesgking-in to different places and
many other situations.

Imagine a working group which is working on an advanced saféaengineering project.
Here stakeholders are: teacher, tutor and a number of stuffenexample five) who will work
on a project in one semester and have to present their enld aésloe end of the semester to
the tutor and teacher. The course begins with a first presemté&Kick-Off Meeting’, from the
Professor and tutors who will explain projects to the stislehen the Tutor creates working
groups of five people to implement one project together. Bliragilgroup members, students
can propose to the tutor which role and responsibility thaytwo have for the project. For in-
stance, for a software engineering project different relesh as designer, programmer, data base
admin, organiser and documenter are needed. Studentsawillater digital badges according
to their roles after completing their tasks. Different nimgs with the Tutor will be scheduled
during working on the project. Tutor can use the applicatb. BSN to create groups, add
members and create events for their meetings. It shall heteasld information to each event
such as date, time and place. Teacher can also easily fotlgeqis progress on the application
by reviewing the events, meetings, check-ins and shareghdeats.

In the Group page of the application all the activities of augr during a project will be
shown. In addition, a view of the group members, uploaded,fiwents and earned badges
is available on the group page. In general, any user of thicafipn can create a group and
add different users as members. Users will get a notificaiiotheir application that somebody
has invited them to join a group, which they may accept orideclAfter creating a group, the
creator and the members can change the settings for the GPovpcy and settings for shared
files, earned badges and events can be customized.

During taking part in a working group, there are many poisiés for students, tutor and
teacher to earn digital badges. A badge for starting theeprd{ick-off Badge Badges to earn
after each meetings with tutoMini Badge or after some group meetings for evaluating cooper-
ation and collaboration between group members which is@@lbllaboration Badge Students,
tutors and also teachers may earn different badges for éhdokvarious places for group work
or just to show that they are available at the campus. Useyseaam digital badges after a
number of check-ins at a specific room or place at the campuasxample would bé&ibrary
Badge Different End Project Badge are defined for students, tutor and teacher. Furthermore
plenty of role-dependant badges shall be available suéresenter BadgeDeveloper Badge
DBA BadgeandDesigner BadgeDuring the project all users may earn digital badges foingiv
feedback to other users. Teachers may give feedback tongsualetutors, and it is also possible
that students give feedback to teachers, tutors or to othdests.Feed back Badgend social
badges can be used for rewarding such activities.

The group project will be finished with an end presentatiothefwork to the teacher. An
event can be created for this reason and participants cahk-@iéo the location of the presen-
tation to show their participation. As it is mentioned befousers earn different badges at the
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end presentation. For example the person who is preseingdrk earns #resenter Badge
together withEnd Project Badgeavhich is designed for all group members. Teacher follows the
project and all the badges which are gained during the worstbgents. Using these informa-
tion teacher may decide perhaps to give different gradesoigpgmembers. Moreover, teacher
may also reward the tutor with a badge for leading the group.

For this scenario, users shall be able to take followingoastiising a LBSN:
e Creating profile in the application.

e Creating group.

e Adding members to the group.

e Setting privacy for each group.

e Creating events for group meetings and end presentation.

e Adding information such as date, time and location to thexeve

e Inviting people to the events.

e Attending or declining an event.

e Finding event's place on the application.

e Finding the path to get there.

e Check-in to places of events.

e Check-in to learning rooms for group work.

e Students and tutors check-in to different places to showednitity at the campus.

e Teachers check-in to their offices or other places to shotitltlest are also available at the
campus.

e Sharing check-in to other social networks such as Facebak imkedIn.
e Leaving comments of other users check-ins.

e Sharing files, photos and videos to the group page or to eamtkéh.

e Placing questions on group page and giving solution to iegjgtuestions.
e Earning digital badges for different actions explained.

e Managing each badge individually and setting up privacy.

e Sharing badges to other social networks or Mozilla backpack

e Users can compare own badges with other users.

e Teachers can track project’s progress by reviewing grogegand check-ins.
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4.2.3 Scenario 3: Attending Special Events

During a semester there are various events occurring agthpus where students and teachers
can organize or attend. How can we recognize who attendechvelvients and how it could be
saved or evaluated? How can a student receive a reward émdatice of different events at
the campus, which may have a positive affect on grading. &/ség LBSN and digital badges
assists achieving these advantages.

Different type of users can earn digital badges as a rewarétfending special events.
Events such as seminars and thesis presentations. Theghwank-in’ to these events and share
their locations with their network. Users may earn différeadges according to their profiles.
For instance, the type of a badge that a professor earnsdndatty a seminar and perhaps pre-
senting a talk, is different from type of the badge that asti@arns by attending the same sem-
inar. It can be defined that teachers ea®eminar Presenter Badgdter presenting a defined
number of seminars, and students ea®eainar Badgafter attending a number of seminars.
These numbers are all variables which can be declared bytmtsor issuer of badges.

In addition, international students may also join the aggtion and earn another kind of
digital badge,Seminar Guest Badgefor attending a talk, seminar or presentation as a guest.
For each event an individual digital badge can be createddasijned with a relevant name
according to the name of the event. Moreover, students aotiées may attend thesis presenta-
tions and earn digital badges as reward.

Another event can be an event callégilog, where students present their thesis posters.
There are students who send their posters for this evenetevitnt manager and they do not at-
tend the event in person, however some others are persqmefignt at the event for any further
questions about their poster. These students can gepidbwg Badgeas reward. It can also be
estimated how long was the student present at the event BckClin’ at the beginning and at
the end of the presence or perhaps by using the 'Check-Cattife or simulating check-out by
making another check-in at another place.

Another activity which is for the students, mostly in firsteester, is calledProlog. In this
challenge students are supposed to take place at a numbmsehpations of different lectures.
By being there, they get a stamp at the end of the presentationthe lecturer. After collecting
a defined number of stamps they are rewarded by for examplegtalart in a tombola. Using
this application the stamps can be simulated by mini badghsre after earning a couple of
mini badges, at the end, the student will be rewarded witlydbadge likeProlog Badgewhich
will be appear on user’s profile page and can be observed ley ofiers.

Attending an event calleBTEGcan also bring students digital badge. STEG denotes the
introductory discussions of the faculty of computer scéeatthe University of Vienna and con-
sists of information on paper and a 20-minute conversatiith a/professor of the faculty. It
is to give students a prospective before they make theircehoi study and before enroliment
to information technology or business informatics studi®$EG is part of the curriculum and
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compulsory for all new students. Using a LBSN, educatorsaraeate an event for STEG, and
different students may attend and save this event on thglicagion. This way students will be
updated with information about date, time and location oEGTevent. Each student after at-
tending the event (it is shown by students check-in to theg)laill earn a digital badge&sTEG
Badge as reward.

For this scenario, users shall be able to take followingoastiising a LBSN:

4.3

Creating profile in the application.

Creating events.

Adding information such as date, time and location to theneve
Any user can create an event.

Inviting other users to the event.

Ability to join or decline an event.

Finding the path to the event or to a place.

Leaving comments on an event.

Sharing files, pictures or videos on an event’s page.

Teachers can track students participation.

Students earn digital badges according to each event aaattend.
Teachers also earn digital badges for attending eventdwanedesigned for educators.
Managing each badge individually and setting up privacy.

Sharing badges to other social networks or Mozilla backpack

Requirements

Considering the scenarios that are mentioned above, thesessfeatures that would be helpful
to have for a LBSN using in higher education, in addition teadly existing features:
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Creating different Groups and inviting another users to the group.
Having individual group setting for different groups.

Determining which group is allowed to see which check-irt thperson makes. Maybe a
person would not like her/his colleagues to see the priviagelcins.

Managing different groups in the application such as cglles and private friends.



Monitoring the status and total points of other colleaguethé group.
Adding learning materials such as photos, videos and filagroup.
Creating events for a group.

Adding tips and images to different places where a groupkshigt For example adding
some exercise solutions to the page of the group of exerlzss.c

Adding videos and other file formats life PDF to a check-in.
Adding events and appointments.
Getting information about different buildings and roomsghet campus.

Path finder: Not only being connected to a map service provig also finding the best
way to get to a place by reading the comments that other useeglg left on the network.

Synchronizing the private calendar on the LBSN.
Discussing about exercises in chat groups.

Leaving tips on different group or place pages. Teacherslezaye recommendations and
feedback for students there.

Getting pop-up tips about some similar problems from otbetures or institutes.
Adding events as a place that students can check-in to.
Earning digital badges after a number of check-ins to a place

Earning digital badges after attending a seminar or a sip@géat. Different event badges
for students and teachers.

Earning digital badges for providing some soft skills suslipgesenting in a project group.

Earning digital badges for being available at the campues aftertain number of check-
ins.

Possible badges also for teachers and tutors in order tovatmtihem using the applica-
tion.

Manage each earned badge individually by changing the agpea setting as well as
sharing.

Defining the concept dCheck-Out. In addition to 'Check-In’, it would be advantageous
if Location-based Social Networks would have had a 'Checit-®utton! This ability
makes it possible for the users (in our case students) fanpbeato track the duration of
the group meetings. They can calculate how many hours tret sm a project or an ex-
ercise. Also educators can perhaps provide a more precsgation for different groups
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according to the time that they spent on the group work. Maeed it would be possible
to 'Check-Out’ another user, it would be possible to cheakaoperson immediately after
s/he left the location. This feature is usefull in cases thatperson forgets to check-out
or does not check-out on purpose.

Following subsections describe some of the most importaated requirements for design-

ing a Location-based Social Network in higher education.

4.3.1 Motivation

One of the most important purposes of using such a systenugaéidnal environment in to raise
the motivation of different users by fulfilling their needome of the most essential motivations
are listed as follow:
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e To motivate the students to participate in learning and kedge sharing. Students will

earn badges after checking-in to different lecture andaiserooms and various events.
In the application they can compare themselves to the otlkeenbrars and this motivates
them to compete and earn more badges by taking more chadlenge

To make an improved and better communication between stui@ead educators. Using
this application students can join different learning gr@uthey can communicate by
sending messages in the group and discussing questionsvamgl gplutions by leaving
recommendations and uploading files, photos and videosor§and teachers can also
join learning groups to track the learning process of thelestts and to communicate
and to help the students in a better, easier and more iriteyegsay. It is also possible
that both students and educators leave tips and commenifeyemt places and events to
give other users information about the place. For examplelfss or an event is suddenly
canceled or postponed.

To motivate teachers to give feedback to the students, ® lgdtter resources and to
show empathy with the students. The social network shouliEsgned to somehow also
motivate the teachers to use the system. This could be anveasyo give frequently
feedback to students for their work and also to receive faeklfrom them for improving
the teaching methods. Using this application teachers dvbal able to deliver better
resources such as learning material by considering steifieetiback and comments.

To provide a flexible learning path to the students. By prisgrdifferent badges and
explaining a step by step way of achieving them, studentddageet familiar with a clear
view of the learning path. Considering the information gdinstudents can decide to
choose different learning paths to reach a learning goal.

To raise the culture of competition between the studentsngétition can always moti-
vate people for taking challenges and trying to be betterhiatvthey are doing. Also in
educational environment a healthy rivalry provoke stusléatiearn and participate more
to get more badges and points and in result to get a bettee grad



e For acknowledging small efforts. Various efforts, expecies or competencies that a per-
son achieves during her/his life can not be acknowledgetiliyedssing a badge system
which can be exported and shared to another systems antlrsetoiarks is a way to make
these efforts to be recognised.

e To be used in grading system. Badges and points that a stadeieves by checking-in
to different venues and by participating in exercise clgskrning groups and similar
activities can be used by educators in grading algorithmiso feedbacks that students
can give to each other might have affect on grading.

e Furthermore, it will motivate the users because social agting and gaming is fun! A
core objective of this work is to make the learning experenwore attractive for the
students through interactive and social network.

4.3.2 Usability

In order to get users to use a tool, it should be simple, arstheir needs and so called user
friendly. Usability plays an important role for an applicet to be successful and to compete
with the other revivals. Without providing a good user ifdee the user will not use the system
frequently. For instance taking too many steps for finding@uired information in a group
would be an example of a bad design with regards to usability.

4.3.3 Security

In order to make users sure that their data is safely storedhair tasks are completed with out
any risk, security is an important issue which needs to be.resecure data base should be set
up and the personal information must be treated trustfully.

Security settings keep user secure by providing abilityeidagin approvals addtrusted
contactsand by reviewing where a user is currently logged in to thdiegon. By setting
Trusted contacts, user defines friends that can securglyif@he ever have trouble accessing
own account. User can also get an alert by settingpgim alertswhen anyone logs into her/his
account from a new device or browser. This alert can be santmiail or SMS to a registered
mobile phone number. Another available setting in secsétying is deactivation own account
anytime decided by the user.

4.3.4 Privacy

Recently, as more and more social network data has beerspeblin one way or another, pre-
serving privacy in publishing social network data beconresrgportant concern. Asit is pointed
outin [61], with some local knowledge about individuals isaxial network, an adversary may
attack the privacy of some victims easily. Various studiagehshown that privacy concerns
play an important role on the value that people put on shdhaiy location and information on

location-based social networks. Although in general, suetfivorks are beneficial in different
areas, however, like mentioned by _[53], some potential haight be noticed such as: being
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bothered by advertisements, exposing ones private adoireskser personal information, being
stalked or tracked by the government or bosses, etc.

In this system levels of privacy should be defined. It meams aan define for any single
information that s/he is sharing, which group of people dimvad to see it. Levels of privacy
can be defined not only for the shared media, but also for eadtpebthat the user has earned and
each 'check-in’ that has been made. Privacy concerns plagmpartant role also with regard
to creating fake accounts and stealing identifications. r@ lage identity thieves who steal a
person’s photo and create an account with the person’s nachmfmrmation. There should be
possible to report such accounts untiepersonation Accountsnd to reporHacked Accounts
or any otherAbuseandSpam Users will be able to report such problems harming thenasaiw
another users.

4.3.5 Availability

In order that this tool can be used everywhere, there shoustl @ very structured definition of
places, so that the user can 'check-in’ at all the placesdarcéimpus. It also will be possible that
the user create a place in case it does not already exit and tadthe system. However, usage
of the system can not be available offline, since a basic reau&nt for using such a system is
having access to the internet.
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CHAPTER

Implementation Design

"Life is the art of drawing without an eraser””, John W. Garein

In the first part of this chapter it will be discussed if the ti@med scenarios in Chapter 4
and the requirements can be realizes as desired, usingealglkexisting application for mobile
phones. Later a preferable design for such an applicatilnding data model diagram will be
proposed.

5.1 Suitable Application

This section describes two popular location-based agjdita for mobile phoneskFourSquare
[18] + Swarm andFacebook Placeq15]. These applications allow user to alert their network
to their current location on the move.

Both Foursquare and Facebook Places make it possible faisthrs to 'check-in’ to places
and share their locations in order to discover new placediaddearby friends. Let us take a
short look at these two LBSN and their functionalities.

5.1.1 Foursquare

In 2009, Foursquare launched the check-in and real-timatitot sharing with friends [[17].
First version of Foursquare application was a social safvpdatform where users with mobile
phones (with GPS) could check-in at certain places, bugklior rooms. The application was
providing digital badges as reward to the users after chegeii to different places. Users could
"'check-in’ to different venues not only to get tips and recoemdations from other users, but
also to collect digital badges and points to compete witkeiotisers. The idea was to motivate
users to share more often their locations to the network @ty to discover new places. They
were able to compare their earned badges with their friendgteat would push them to try to
earn more badges by doing more check-ins. Businesses wiirgggeenefit from this feature
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and some started to give some bonus or free services to thewitle the most check-ins. This
feature made us think that using digital badges as a rewatéraywould be also beneficial in
educational environment. Thus this work was started byyaimaj how we could use Foursquare
in different lectures and exercise classes at universitypcss.

Five years later, in summer of 2014, the company has dev@lapether application called
Swarm Foursquare released the application, Swarm, along witloveng the possibility to earn
digital badges. However in the later release they addekestido Swarm’s check-in, but still
these changes made the application not convenient enouglirfpurposes. Foursquare moved
the check-in part of the application to Swarm, however itvjoles recommendations and tips
to the users based on the interests and check-ins that anpgesisadone before. Users create
one profile and they can sign in to both applications. Fowsgas been implemented for
Smartphones such as iPhone, BlackBerry, Palm, and the Ahplaiform.

5.1.2 Facebook places

As reported by CNN [[B], in 2010 Facebook has presented itg-&waited location feature,
Facebook Places An application that lets users 'check-in’ on their mobileopes and let
their friends get information about the places that theyvasiting. The basic concept is like
Foursquare where uses GPS so people can 'check-in’ withlenpbones. The difference was
that Facebook was introducing this concept to a wider rafigsers having about 500 million
users. Facebook places provides a very convenient loebtised service with the ability to
share the location on the move to the network and at the samegidi show on Facebook profile.
Users updates will appear automatically on friends’ honges news feed when it is desired.
Users can also tag friends who are in the same location, alithgsharing a photo or a status
update.

Privacy concerns are covered by providing privacy settiBysdefault check-ins of a user at
different locations will appear on user’s profile and to tleava feeds of the user’s friends. Also
users can add friends to their check-ins without receiving explicit permission from their
side. However, users can change this default setting artdottvow much information should
be broadcast about their location with their network. Fao&tstressed out that by default, the
location information will only be shared with a user’s fritnunless the user explicitly decides
to share this information with everyone. Anyhow, a user aarup the setting and make even
all the check-ins just visible to her/him self. By checkimgto a place, a user can see a list of
friends who are also at or near by to this location. This featases the communication between
the users in physical world.

Although the mentioned LBSNs make it possible for users twide a live update of where
they are and what they are doing while on the move, but aftielystg the available features and
user interface of such networks, it was clear that, deshéddct that these applications might
be helpful for our purposes, but they would not cover theizatbn of the scenarios that we
explained in Chaptérd 4.
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5.2 Data model

Before starting to design an application, it should be aredywhich data is required, and how
these data are related. Figlrel5.1 shows an overview ofak#abodel of the proposed applica-
tion, with a glance of entities, their properties and the Wey are linked together.

User is the most important entity which is related to sevendities in order to save infor-
mation about users and actions that a user make in the systgihis shown in data model, a
user may be a member of many groups and one group may have sensyas members, where
each group has an individual privacy setting.

The same structure is for events, that a user may attend nvamyseand one event many
have many participants. A user may earn various digital badmd each badge can be earned
by many users. Each user can change the privacy setting doresaned badge individually.
Moreover, a user can leave comments on other users statiageagp a shared file. A file might
be a photo, video or other kind of data. Different locatioas be defined in the location entity.
Furthermore, a user can be related to a location by cheak-inet place, and this relation will
be saved in the user-location table.

Different roles are defined in the system, where a user mag trare than one role. For

example a user can be a student and also a tutor. Likewisés aan be assigned to more than
one user.
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Figure 5.1: Data model for location based social network
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5.3 Design of a LBSN

After analyzing the existing approaches, features andsites of Location-based Social Net-
works, the next step is to use this knowledge to describe itheedure to design the user in-
terface. Therefore next sections of this chapter deal wifiladning the proposed solution for
designing such an application. the procedure is divideal fine sections shown in Figute 5.2.
Later in the next chapter a prototypical implementationhef application will be presented for
a practical scenario in detail. Icons used in the prototyge deen downloaded fromi_]16] and
badge images are imported from the work of |[35].

User Location Badge

Analysis Manager Manager Decign

Overview

Figure 5.2: Designing of a Location-based Social Network

1. Overview: Deals with a general understanding of the wlglkdem and how the model
would work.

2. User Analysis: Describes different kind of users andedtalder who can benefit from
this system.

3. Location Manager and Environment: Deals with Locatioricivhis one of the most im-
portant ingredients in LBSNs.

4. Badge Manager: Describes how different badges can beamsbthanaged in this appli-
cation.

5. Design: Defining groups, defining places and defining badge
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5.4 Overview

As mentioned in introduction, the goal of this work is to dgsia LBSN which can be used,
implemented and benefit in higher education. This appticatian be implemented on differ-
ent implementation devices such as Smartphone and PC. leowethis work we are going to

focus on the design of the application for Smartphonesgesine main feature is the ability to
"'check-in’ to different places using location-based sezgiwhich will be done using GPS to get
the geographic information of the user’s device.

General model of the system looks like any social networkickviallows user to log in to
the system using a registered email and a password. Thehasecteates a profile where s/he
can manage personal information, badges, learning groupget information about other users
and contacts. Information like where they have recentlyckbé-in or weather they left a tip or
recommendation on an exercise page, group or a locations 0ae collect badges by checking-
in to different places such as lecture rooms, exercise rammdseminars, or by attending special
events (like conferences). Furthermore the shared infiioman the network would help users
finding their path to different places. It will help them todimworking groups and communicate
them easily by sending messages in the groups and sharemyidth their network by uploading
photos, videos and files. They can rate different placesjies and exercises. On the other side,
teachers and educators can use shared information on therkdor grading purposes and for
motivating the students to learn and participate in theutest and to be present at the campus.
The special badges designed specially for educators canralivate more teachers to attend
scientific events and take challenges. The idea is to desinres in order to motivate various
users of the social network to participate in different\atiis at the campus and to boost the
culture of knowledge sharing in higher educational envinent. A general look of the Home
page of the application can be seen in Figuré 5.3.

As we mentioned in Chaptel 4, privacy is one of the most ingmintequirements of a LBSN
which should be cover in design of the Ul. User is able to ckamgn profile’s privacy setting
for different actions such as: Who can see profile? Who campesis and shared documents?
Who can see location of the check-ins? Who can see curreatido® Who can send friend
request? Who can see earned badges? And is user wants theeatteh engines to link to the
account. Thesettingmask of the application linking to tHerivacy Settingnask can be seen in
Figure[5.4.

5.5 User Analysis

Users play the most important role in this project. Withouwtsar analysis we could not come
up to practical scenarios for designing the whole systeneirTotivations, needs and goals
helps us to design a system to fulfill user's demand. Diffetmers tend to achieve a certain
goal using a learning application. The users of this LBSNatbe students, tutors, teachers and
even another stakeholder who might also benefit from thesystich as external learners who
are not registered in the university but they want to attemgl ar more lectures at the campus.
Different scenarios that are presented in the first sectidhie chapter discuss how different
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Figure 5.3: TheHomepage of the designed application

type of users can interact with the system and how this agijic would fulfill their needs.

As it is pointed out in [[2]7], many social networking sites wam a basis of presumed
trust, with users’ profiles being displayed and availableetfistered users and guests (meaning
non-registered users) by default, even if they do not betoribe same network or do not share
the same interests. The social network should give the tiserfacility to set their own level of

disclosure, at a community level, learning groups or toeloends only.

Users can log in to the application by creating a Persondil®roThis profile contains
personal information and characteristics of the user sg¢cmame, picture, faculty, field of
study, contacts, groups, badges, events, activities arédimedia. The Personal Profile can be
changed and updated anytime after creating the profile. Argéfook of a user®rofile in this

application is presented in Figure b.5.
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Figure 5.4: The Settingmask of the application linking to tHerivacy Settingnask

5.6 Location Manager

The most important functionality of a location-based Léagrsystem, as[[62] mentioned, is
to provide the learning contents according to the learren'sent location based on their real-
time locations while they are on the move. Such systems pieithe learning activities by

integrating the learning contents with the physical wonhd &electing only the most relevant
information. The learning contents are selected basedele#ner’s location and 'check-in’s.
It means the recommendations and tips from other usenmsdesaat the same location will be
recommended to the user. The location can be a symboliddocaith the postal address (for
example in Freihaus building, Internet Room 3, Wiednerksitglde 8-10, 1040 Wien). A place
page is shown in Figufe 3.6.

For designing a LBSNEnvironmenshould be considered as an important part. Environment
for this application could vary from lecture and exercisemns to seminars and social media.
Users can attend different actives in different environteém order to collaborate and interact
with the network.
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Figure 5.5: An example of &Profile in the application

5.7 Badge Manager

Digital badges come in different shapes and types and aigatiypa symbol that represents the
featured course or goal. Badge images created for uploadidifferent applications must have
pre defined properties. For example badges in applic&imsport [39] would be at least 450px

by 450px at 72dpi. It can be defined if uploading a larger or allenbadge into the system

is allowed. It can be that any larger badge uploaded to thécagipn would be cropped and

resaved to the pre defined size. There are several badgeriatds to create various types of
badges. The badges created then can be exported to diféystams.

The creator of the badge addsnetadatato each badge which includes the issuer’s name,
the recipient’s e-mail address, a link to the criteria, amsthart description of the badge. It may
also specify other details, such as the issue date, theatigpidate, or a link to the evidence that
supports the granting of the badge. The earner pushes tige r#d a “backpack,” a portfolio-
style server account, where this award is stored alongsadigds from other grantors. This
badge repository might be the Mozilla-hostBddge BackpacK5], or it might be a backpack
hosted by any provider using the OBI specifications| [42]. bhdge manager of our LBSN
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Figure 5.6: An example of éPlacepage in the application

will help a user to take an overview of own badges and to maregey single badge simply by
defining privacy and ability to add to Mozilla Badge Backpackanother similar backpack.

As we mentioned before, badges will increase the motivatiothe users to participate in
events and actives. Different scenarios will be discusseedb on different types of badges that
would be available in the system. We can list the most impbiiges of possible badges in this
Social Network as follow:

e Badges to show that the user has shown knowledge.

Badges to show that the user has shown empathy.

Badges acknowledged by other students.

Shared badges.

Badges to show user’s Participation in Events such as tidkBjres, thesis presentation
and Conferences.
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e Badges that show availability on the campus.

Figure[5.7 displays an example of a us@8adgesmask. The Badge mask is divided into
three partsEarnedbadgesPendingbadges andPossiblebadges. In the Earned badges, user
can see and manage the badges that are already earned liphév/the Pending badges user
can check the status of upcoming badges that s/he might edhe ifeature. Badges that the
user should complete more tasks in addition to what is domaay, to be able to earn them.
In the Possible badges user can see which badges are geageadlihble in the system and can
be earned by her/him. This feature gives a general view arngi@awof the learning path to the
user. For each badge there exist a setting button which liedpaser to manage each single
badge separately. User can define which badge can be seehllay fsiends or a defined group

of people. Furthermore the user can share earned badgestteeasocial networks such as
Facebook and Linkedin.
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Figure 5.7: An example of a userBadgesage in the application
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5.8 Design

In this section we will define different groups, badges arat@s which will be used in this
application by users for the purpose of interaction andabaltation with other students and
educators. Users can take part in different groups in omanprove the learning process and
to earn more points and badges. They can share knowledggrtibrecommendations and get
benefit from the information spreading in network. In othards this way a student will get
involved more than the traditional methods of learning. hisory of the users will be saved
and it can be shared on other social networks.

5.8.1 Defining Groups

Users can create or join different groups with regard tortiméérests or lectures and exercise
classes that they are attending. Students can make diffeegning groups to work on a group
exercise or project or just to learn together for the exaneyldan meet each other several times
during the semester at different places at the campus to tegether. Places such as library,
internet rooms or any other available place for learningcBgcking-in to these places they may
get badges and this will have a positive affect on their ggadibey can have different settings in
the application in the group mask for each group that theyaanember of. They can also share
their exercise solutions or question as a photo, text or plbfi the application. And this way
for example a student, a tutor or a teacher might review ta@stion and upload an answer.
Another useful feature is that the teachers might also chretiktheir offices and make it visible
for everyone so that when students working in a group come @pauestion that they want to
ask the teacher as soon as possible, they can check in sydierisipresent at his office. Also
a badge can be achieved by a learning group. Then the badgleevwshown in all the user’s
Badge page. In Figuie 5.8 ti@&oupsmask of the application is shown.

5.8.2 Defining Places

Different places can be defined in the system in order thasusa check-in to. Places can vary
from lecture rooms, labs, libraries, seminar and interaetns to conference places, institutes,
restaurants and buildings. When user searches for a pldbe application and can not find it,
itis possible to add a new place to the system. Any user izzatldo add and define a new place
to the system, with entering some basic information abauptace including the postal address.
If a place with the same name of an existing place is addingdsystem, system should alert
the user that a place with similar name already exist. Theyattdress should be checked to
avoid duplications in data base.

Users can leave comments on a place’s page or share files) ftecdefined in the system
that a user with the most number of check-ins at a place bexdnee’Mayor’. This concept
can be used in learning environment. It can be defined by ¢éeachat a student with the most
check-ins to a lecture room becomes the 'Mentor’ who can b#ipr students in learning and
earn a digital badge for this achievement and at the end erlggtide.
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03:14 PM

Private Friends -

Manage Groups:
Create Group, delete group

Knowledge Management default setting for all groups.
Excercise 1

Knowledge Management
Excercise 2

Setting each group:
Individual setting can be
provided for each group.

Figure 5.8: Groupsmask of the application

By checking-in to a place, a user can get tips and recommiendabn the application that
other users already left about a place or an event accru@rg.tiUser can search for the nearby
places on the application connecting to a map. Besides,nitbeavisible who has already
checked-in to nearby places. This feature would be helpftihd the location of friends, col-
leagues or teachers. User can search for nearby placesjreess, libraries, institutes, lecture,
seminar, labs and internet rooniearby placepage of the application is shown in Figlirels.9.

For each defined place in the application, it is possible @éa\is location on the map to see
the direction and to find the path to that place. Users canleés@ a recommendation leading
to find the easiest path to a spot, for example a lecture room.

5.8.3 Defining Badges

There are badge builder tools which will guide the user stggtep through creating a badge
image. These badges may be used in different social netwddges can be defined for big or
small achievements. Mini badges can represent small gff@tiere earning an amount of them
can lead to earning a bigger badge. Badge designers andrsrshbuld be careful about choos-
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Figure 5.9: Nearby placepage in the application

ing an appropriate image for each badge, since this imagenbdlising a skill, achievement or
competence. It should be simple and relevant.

Badges may be earned by users for different reasons sucbiag,@buple of check-ins at
a place, completing exercise, taking quiz and exam, leas@mgments, giving feed back, avail-
ability at different places in the campus and many othemghiifferent type of badges will be
designed for different type of users. For examples profssand students both can give feed
back to each other and to another students and get two diffeired of badges. Earning badges
is not only for grading purposes, but also to lead the stutteatbetter learning path. For this
reason badges should be designed in a way to increase ugersst in being involve and to
enlarge their participation in different learning aciie# and events.

As we mentioned before, there are practical scenarios Heatsucan earn digital badges by
'check-In’ to a location at learning environments. There plenty of scenarios that they can
be discussed using this application to earn digital badgeleérning purposes. Specially in the
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exercise parts of the lectures a student can earn badges bydmple uploading exercises on
time, taking quizzes, taking part in discussions, sharimgwkedge, communicating with other
students, tutors and teachers, finishing projects andrghtéir activities on another social net-
works such as Facebook and Linkedin.

Digital badges that can be earned in scenarios describelapte 4 are listed as follows:

e Participation Badge: Can be earned after a number (a varniabich can be defined by
teachers) of check-ins to the lecture class.

e Lecture Terminator Badge: It can be defined that after clireck-the last lecture of a
course, student earn this badge.

e Attendance Badge: If the user is a professor, teacher ar, sitee may get this badge for
participating in lectures.

e Punctual Badge: It can be defined in the system that teacftersen times (a variable
which can be set up for different lectures or exercise ctssecheck-in at the exact
beginning time of a lecture earn this badge.

e Assistance Badge: Tutors earn this badge after presentifedired number of exercise
classes or after a number of participation at a lecture iera@m assist teachers.

e Explorer Badge: It can be defined that after adding a numbetazies, user earns this
badge for exploring new places.

o Kick-off Badge: Students earn this badge by attending tlsé firesentation (check-in to
the location of the presentation) of the project course.

o Tutor Kick-off Badge: Also tutors earn a badge for startingeav project group.

e Collaboration Badge: After a number of group meetings, amhen all the members
attended all the meeting appointments, they would get tilge as a reward for working
in group.

e Mini Badge: After each meeting with the tutor, students drelttitor earn a mini badge.

e End Project Badge: On the last meeting with the tutor andegsafr the working group
will present their work and they will be rewarded with a bafigecompleting the project.

e Project Badge: Also tutors will be awarded with another kirficbadge for completing
their work on the project.

e Presenter Badge: The person who presents the end presentditiearn a badge as a
reward for this soft skill.

e Documenter Badge: The person who documents every timeaftezeting the protocol
and decisions made will get a badge for that.
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Designer Badge: The person who designs the user interfaite qrototype will earn a
badge for this skill.

Organizer Badge: The person who is organizing all the mggtievent and shared docu-
ments will earn this badge.

Developer Badge: The person who is doing the programminggbaine project will get
a developer badge for that.

DBA Badge: This badge will be earned by a person who is madglind implementing
the database for the project.

Group builder Badge: The tutor will earn this badge afteating the working group and
assigning the roles to the group members.

Commenting Badge: The user will get a badge after leavingrabeun of comments on
places pages.

Availability Badge: A student would earn a badge after a nend$ check-ins to different
locations at the campus for being available at the uniwersit

Library Badge: A student may get a badge for checking-in mi@mgs in a row at a
learning place such as Library. This badge can be designedafmus places at the
campus such as internet rooms, seminar rooms, institutdgjrigs, lecture rooms and
labs.

Social Badge: Users will get this badge for sharing theiaimns or earned badges on
social networks.

Feedback Badge: Teachers or tutors will earn this badgelaf#ieing comments or feed-
back on students questions or files.

Student Feedback Badge: Students can give feedback toteduaad other students and
earn a badge after giving a number of feedbacks.

Seminar Badge: Students earn this badge after attendingbarof seminars.

Seminar Presenter Badge: It can be defined that teachertheabadge after presenting
a defined number of seminars.

Seminar Guest Badge: International students may earn #ugebfor attending a talk,
seminar or presentation as a guest.

Epilog Badge: Students who attend the Epilog event for pitesg their thesis poster earn
this badge.

Mini Prolog Badge: For Prolog, students are supposed tofkdae at a number of pre-
sentations of different lectures. Their attendance carWwanded by this mini badge.



e Prolog Badge: After attending a number of seminars, stsdeitt be rewarded with this
badge.

e STEG Badge: Each student after attending the STEG evenearifl this badge.
In the next chapter a prototype will be implemented in ddtailthe second scenario men-

tioned in Chapterl4working Groups It will be discussed how this application will be used by
different users while working on a project in a group.
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CHAPTER

User Interface Prototype

"Some people think design means how it looks. But of courgeuidig deeper, it's really how
it works.”, Steve Jobs

In this chapter we will present our designed prototype fer $kcond scenario, 'Working
Group’, that we explained in the previous chapter. We watdiss the activities that can be done
using this application for performing a group project. listtase we will design our example for
an exercise working group which is working on an advancetiveoé engineering project. The
screen shots of the application pages, presenting therésatehich are useful for this scenario,
will be shown in detail in this chapter.

6.1 Prototyping Tool

In order to find an efficient tool for application design andtptyping many tools and softwares
has been reviewed and analysed. A list of tools with a smaltrijgtion is shown in Table G.1.

6.1.1 Balsamig Mockups

Afterwards it was determined that a tool nani@alsamiq Mockupd32] fulfills our needs and
can be used for implementing our application design. Balgavtockups is an adequate tool
which is easy to use, interact and share the result. The teapbe exported as .PNG images as
well as .PDF files. In the .PDF file the links between diffenegisks can be shown very divinely
with jumping from one page to another by clicking in the exaoin in the application. It can
simulate precisely the masks of an application and can higrdessfor iOS such as iPhone and
iPad. This tool can be used for collaboration between desigieveloper and Project manager.
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Table 6.1: Prototyping tools comparision

Program Description Fees Advantage Disadvantage
Intuitive  user-
Offers a standard collec- mt_erface.
) ) . Widespread
tion of interactive screen : .
elements Design for (helps in working
Balsamiq " an USD 79, free| with external
browser, iPhone, iPad. .
Mockups . . . demo available | concept develS
Either directly in the
opers and team
browser or desktop pro-
ram members). EXx{
gram. port to PDF or
JPEG.
Free plan avail-
able which is
Design for iPhone, iPad, good for one
. X Mockups can
Android-Smartphones, | small (five : )
. ) . be viewed di-
Proto.io Tablets, Windows 8] screen) project .
; . . .| rectly on mobile
Runs directly in the web Paid  subscrip- device
browser. tions for USD 24 '
and USD 49 per
month.
Flash-based Mockup Real-time editing
creation and prototyping | and collabora-| No desktop or of-
Lumzy tool. Supports chatting FREE! tion. Export to| fline versions.
environment. PDF or JPEG.
Depending on the Supporting desk- Mlc.rosoft Sil-
: : . top, browser,| verlight based.
Prototyping solution for version,between| . . .
Mockup o iOS and Android| Takes time to
. designing software or 7, 14, 27 and
Builder ) components. load. No desk-
websites. UsD 99 per .
month Export to PDF or| top or offline
' JPEG. versions.
Part of Blend for Visual The test runs in Only runs on
Microsoft Studio 2013. Two types; 60 Days free| the SketchFlow| Windows, based
Sketchflow || client-based App. and Trial. Player in the| on the Silverlight
Silverlight in browser. browser. plug-in.

6.2 Application Design for scenario "Working Group’

In this section a prototype of the designed application kéllimplemented for the second sce-
nario, Working Group which was mentioned in the previous chapter. This scensr@out a
couple of students who are attending a higher educatiorse@tinformatics Institute, which for
the completion of the course requires implementing a ptojgitthe stakeholder of this course
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are using the designed location-based social network &nileg purposes. A description about
the sample project group would be as follows:

e Stakeholder: Professor (John), Tutor (Martin), StudeMiary, Sarah, Sam, Tom, Julia).

Project: Designing and implementing a City Guide Website.

Duration: Three month.

Number of meetings with Tutor: Four.

End presentation: the last meeting with Tutor including Rhnefessor.

Number of group meetings without the Tutor: Two meetingoleiach meeting with
Tutor.

The course begins with a first presentation, 'Kick-Off Magtj from the Professor and
tutors who will explain the project to the students. Studemho are attending the Kick-off
meeting will earn &ick-off Badge This Badge will appear in person’s Badge page on the
application and can be shared to other social networks. Tfeefutor creates working groups
of five people to implement one project together. Differerdetngs with the Tutor will be
scheduled during working on the project. The Timeline ofgihgect is shown in Figurie §.1.

Projetc's Timeline

Earning Earning Earning Earning
Mini Mini Mini Project
Badge Badge Badge Badge

Earning
Kick-off
Badge

Kick-off Meeting
Project's Start

End Presentation
Project's End

Earning
Collaboration
Badge

Earning
Presentation
Badge

A Meeting with the Tutor

x Meeting the Group members

Figure 6.1: Timeline of the Project including number of meetings

In this first meeting the working groups will be created offityi. Each Tutor is responsible
for one or more working groups. Tutor will create t@oup page on the application in the
first presentation with providing a Group name, a descripéibout the project and changing the
Privacy setting of the Group fronPublic to Defined people Here the Tutor can chose which
users can have access to this page and are allowed to vidve @lbsts.

In the Group page of the application all the activities of @r@up during the Project will be
shown. In addition, a view of the group members, uploaded,fdeents and earned badges is
available on the Group page. In the next sections some tésithat can be done by the Group
members will be shown on the application.
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6.3 Creating Group

In general, any user of the application can create a Groupdadifferent users as members. In
our case, the Tutor is responsible for creating Working @spassigning a project to each group
and adding students as members. As it is shown in Figuie 6ehwWhtor is logged in to the
application, by going to his own Group page he can create aGrwp. By clicking onCreate

a new group he will be linked to another mask to give a name to the Groupsa the privacy.
Here it can be specified if this group can be see®biglic or by aDefined Group of Peopldn
this case it is Professor, Tutor and the students who are ®reafithis group. The Tutor then
adds the group members, which are the students, to the gebuglents get an invitation on their
application to join the group. By accepting the invitatibley have access to the group page. All
the group members can edit tBeoup Settings write Posts upload and sharelediaand create
Eventswhich will be visible for all the group members. The TutorreaaGroup builder Badge
after creating a working group.

1124 AM

Advanced software -

eng. project 1 Tutor manages his groups
here:

Knowledge Management Create Group, delete group,

Excercise 1 change setting for each group

Advanced software eng.
project 2

Knowledge Management
 Excercise 2

Figure 6.2: Visiting the Groupmask, a user can create a new Group

The Group page has links to masks suchfAdd MemberGroup Files Group Badgesind
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Group EventsEach student by accepting the group on the applicatiorepisdo be a member
of the project group. The masks for creating Group are shoviigure 6.B.

Create Group Created Groupe Page

#0000 ABC 124 AM - 90000 ABC 124 AM
4 | /

Group Name:  Fr ty Add Description

Group Privacy: F Add Member

@ 0O @ €3

Members  Events Files Badges

Ec“«ay | weite o post | &) shore Meda ‘

TU Main Library @ 2m
ett a comment Ir p Ex

s
El-Buiding EI7 @© &n

s

semmce: caze e su

Figure 6.3: Create a neviGroup masks

6.4 Add Members

The user who creates the Group can add members to the Groapr ¢ase it is the Tutor who
would add students to the working group. He can search by raarddind the users on the
application and add them to the group. Students will get dication on their application that
somebody has invited them to join a group. They may accepedint. See Figure 6.4. For
this project five students will be add to the group. StudemtKick-off meeting can propose
to the Tutor which roles they want to have in the project. Delieg on the skills that they
already have, they can choose to have these roles: degigogramme or developer, data base
administrator, documenter, organiser or presenter. Tietutors assigns different roles to the
students in order that later they earn relevant digital baddgtheir roles. A student may have
more than one role in a project.
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Notification

99000 ABC 123 AM

Notification

I Likes your Check In at
TU Main Library

Invited you to group: Project
City

Likes your Check In at -
TU Main Library

P Students get notification
when the Tutor invites
them to join a working
group.

Likes your Check In ot
TU Main Library

Likes your Check In ot
TU Main Library

Likes your Check In ot
TU Main Library

Hoimcation

Figure 6.4: Students gelotificationwhen tutor invites them to join a group

6.5 Group Setting

After creating a Group, the creator and the members can ehdmysettings for the Group.
Privacy and settings for shared Files, Badges and Eventbeanstomized. There it is also
possible for a member to leave the group any time desired Grbap Settingpage is shown in
Figure[6.5. Imagine that a member wants to drop the coursi,sbould be possible to leave
the group as well.

6.6 Earning Badges

During taking part in a working group there are many possigd for the students and tutors
to earn badges. We already brought up some situations thatttident would earn a badge.
It is also possible for the Tutor and Professor to earn badgeserning the group project. In
addition, each student according to the role that s/he héseimproject might earn some soft
skill badges. These kinds of badges are very important f@uating skills that are normally not
evaluated. This way the achieved skills will appear on Wsprofile for future needs. During
the project work some of the badges will be earned after cetimgi mandatory tasks, however
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Julia Adam
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Figure 6.5: The mask ofGroup Setting

there are other badges which are optional and can be earraghipfeting optional tasks or soft
skills. Some situations for earning badges, while workimg group, can be listed as follows:

6.6.1 Mandatory Badges

These badges will be achieved during the project work afiermeting essential tasks. In order
to finish the project successfully, students should earsetbadges.

o Kick-off Badge: Students earn this badge by attending tlsé firesentation (check-in to
the location of the presentation) of the project course.

e Tutor Kick-off Badge: Also tutors earn a badge for startingiew project group by
checking-in to the first presentation.

e Collaboration Badge: After five group meetings, only whdrtted members attended all
the five meetings, they would get this badge as a reward fokingin group, since this
shows collaboration which is a soft skill and can be valuatéane or more members
were missing at a meeting, this badge will be postponed tadikegroup meeting.

e Mini Badge: After each meeting with the tutor, students drelutor earn a mini badge.
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e End Project Badge: On the last meeting with the Tutor andeRBeafr the working group
will present their work and they will be rewarded with a badlgecompleting the project.

e Project Badge: Also Tutors will be awarded with another kiridbadge for completing
their work on the project.

6.6.2 Role dependent Badges

In a working group different roles are assigned to the memligach person according to her/his
role will earn some defined badges. These badges are alstiakk finalizing the project but
not all the members should earn all of them. As we mentiondukitheginning of the chapter, we
have different roles in a Project’s Group: Professor , Tutudents and their roles: Designer ,
Designer and Organizer , Programmer , Database Admin , Dectem The tutor, while creating
the group, will assign the roles immediately to the studanthe system and they will earn the
associated badge for their roles.

e Presenter Badge: The person who presents the end presentdlti earn a badge as a
reward for this soft skill.

e Documenter Badge: The person who documents every timeafteeting the protocol
and decisions made will get a badge for that.

e Designer Badge: The person who designs the user interfaite grototype will earn a
badge for this skKill.

e Organizer Badge: The person who is organizing all the mggtievent and shared docu-
ments will earn this badge.

e Developer Badge: The person who is doing the programminggbadine project will get
a developer badge for that.

e DBA Badge: This badge will be earned by a person who is madglind implementing
the database for the project.

e Group builder Badge: The Tutor will earn this badge afteating the working group and
assigning the roles to the group members.

6.6.3 Optional Badges

These are alternative badges which will be achieved dutiegproject work after attaining
optional tasks or soft skills. Earning these badges wiletapositive effect on final grades.

e Commenting Badge: The user will get a badge after leavingraben of comments on
places pages.

¢ Availability Badge: A student would earn a badge after a neind$ check-ins to different
locations at the campus for being available at the uniwersit

70



e Library Badge: A student may get a badge for checking-in mi@mgs in a row at a
learning place such as Library. Earning this badge is shovigure 6.6.

e Social Badge: Users will get this badge for sharing theiatimns or earned badges on
social networks.

e Feedback Badge: The Professor or the Tutor will earn thigéadter leaving comments
or feedback on students questions or files.

e Student Feedback Badge: Students can give feedback totedtuaad other students and
earn a badge after giving a number of feedbacks.

e Explorer Badge: It can be defined that after adding a numbetazies, user earns this
badge for exploring new places.

#0000 ABC 123 AM
$ Q Search ar

TU Main Library TU Main Library

Wiednerhauptstr 4

=
Post Status: Post Status

You just earned Library
Badge for 10 times check-in
to Library!

Ty

Library

Figure 6.6: EarningLibrary Badgefor a number of check-in at the library

Figure[6.7 pictures an overview of the digital badges to &drite working in a group, in a
hierarchy form.
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Badges for Working Group

|
| | 1

Mandatory Badges Role dependent Badges Optional Badges

Kick-off Badge | Presenter Badge Commenting Badge
Tutor Kick-off Badge Documenter Badge Availability Badge
Designer Badge Library Badge
Collaboration Badge
Organizer Badge Social Badge
Mini Badge
Developer Badge Feedback Badge
End Project Badge
DhARacge Student Feedback Badge
Project Badge
Group builder Badge EiblorsiBadie

Figure 6.7: Possible badges to earn while working in a group

6.7 Upload files and share Media

During the project students can post and share their filds asghotos or .pdf to the Group
page. This way they can present their actual work to the wipaap and all the members can
give feedback and leave comments. Professors and tutor is@mjeave feedback on students’
posts or shared files. It can be defined that a professor ar ¢éatm aFeedback Badgeafter
giving five (this is a variable which can be defined for eachrseufeedbacks to the students.
Also students may give feedback to other students and algmtessors and tutors. They may
also earn &tudent Feedback Badg#esigned for students, after five times of giving feedback.
They can also share a video or the link to a social network abeberybody have fast access
to the useful information. In the mask Group Filesin the application all the media uploaded
through the group members can be viewed, including the dpigadate. This mask can be seen
in Figure[6.8.

Students share their questions on the application whenareesneeting group members for
working on the project. Professor and tutor may follow thegress and leave a comment as a
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solution or feedback. Then they may see in their pending émtitat after another four times of
leaving comment they will earn a Feedback Badge.

Group Files

08:03 AM

Group Files

Figure 6.8: In the mask ofGroupFilesall the media and files of the group can be viewed

6.8 Sending Messages

Users can send messages using the application. In our @a&rdhp members can easily send
message to one person or to the whole group. They can alsb §ites to their messages. Users
can search by name to find another user to send message to. edsemder page of the appli-
cation is shown in Figurie 6.9.

Students can also send messages to the tutor to ask him sest@®qgs that they need to get
the answer fast. Sending email might take more time for tt@ to answer, but when he gets
the message on his phone, where ever he is, he can answertstizde and easily. Messages are
also an easy and fast tool for the students to communicatacto @her. For example a group
member is present at the campus and sends message to aditipengembers to ask who is also
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at the campus. In addition, students may also follow thelclies of other students to find out
their current location.

Messenger

#0800 ABC 123 AM

-
Messenger =

Martin

Thanks a lot for your help

Sarah

Hi my friend. Can you

Group Project City
Julia: Bye

Group members can

create a group chat for
sending messages to all.

Figure 6.9: TheMessengepage of the application

6.9 Creating Events

Group members can crediventsin future to attend. For example any meeting with Tutor or
just a meeting between students can be added to the GroupsEasea new event. The creator
of the event can add a name, description, privacy of the elecdtion, date and time to the
event's page. The mask @roup Eventds shown in Figuré 6.10. Students create events for
group meetings in order to work on the project. After first timgewith the group members, stu-
dents can see on their pending badges that the CollaboBgidge is pending. Later they earn a
Collaboration Badge after five times attending group mestisometimes a student can not at-
tend a meeting. With the check-ins that they make at a platieeaheeting, they can show their
participation. Professor or tutor can track students waykictivities by viewing these check-ins.

Tutor is responsible for creating an event for each meetitiygroup members. He can send
invitation to the students to attend the meeting. If stusl@né not able to attend the meeting on
the mentioned date, they may propose another date for thenge8tudents receive invitation
on their application to join the event. After attending thverg (by checking-in to the event’s
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place) students and tutor earn a Mini Badge.

Group Events

123 AM

Group Events

Upcoming Events -

Execise 1 Class
PREETH Link to Create

M cons Group Events.
Each group

Knowlege Management Exam member can
. " ty create an event
5] Mosbe

Meeting with Prof

M seone

Meeting with KM Exercise

M cene

Figure 6.10: The Group Eventsnask is visible to all th&roup Members

For adding d_ocation user can search for a place to add as the event'’s locatibe tvent.
An example for this scenario is shown in Figlre 6.11. As wetinaad before, there are places
which are already defined into the system, however new plaegsbe added to the system by
users. Imagine that tutor wants to add a place to an evenhvsareated for the group meeting.
He searches in the system, if the place already exist on tilcation, he adds it to the event, if
not he should add the place to the system in order to add thédacto the event’s page. This
way students will easily find the meeting room.

6.10 ’'Check-In’ Process

Any time that group members are meeting up together for wgrkin the project, they can
‘check-in’ to the meeting’s location. They might also addaxnent to the 'check-in’ as a short
description of what they want to do today. Comments like kirog on the design part’ or 'Brain

storming’, etc. This way they can document their meetingtuiting the information about the
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Create Events Add a Place

©0000 ABC 1124 AM 0000 ABC 1n24 AM

y 3
“ Craate Events | Add a Pluoe
) ]
/

Event

Location

Date and Time: TU Main Lnbrory‘

Privacy:
Informatik

Description:

Infar El-Building EI7
Zelda Room
TU Main Building

Freihous Room 3

Figure 6.11: Users can add a place to th&ventswhile creating the event

place, date and time. Also the Tutor can get this informagind have an insight to their group
work. As it is mentioned, it can be determined that all theugronembers after five times of
‘check-in’ to a place for working on the project ear€allaboration Badgebut they only earn

it if all the members attend all five meetings. This Badge appen the Group’s Badge mask,
and also on User’s Badge page. See Figurel 6.12. Maybe a stimeEnnot want to show this
badge to public for personal reasons, but another studertsw@ashow the badge public also to
share it on social networks. For this reason it is possiblefeh user to manage each earned
badge individually.

Check-in is a feature that is used all the time by almost &ldhbtivities which are possi-
ble on this application. Students check-in to differentcpkain order to earn digital badges, to
show their participation and many other reasons. Studdrnkeavorking group can apply time
management for their project also using their check-inrmfation. They can save how much
time they spent on each meeting to estimate how many othdinge¢hey need to complete the
project. They check-in at the beginning of the meeting antbkite check-out by check-in to
another place to show the end of the meeting. Furthermogiyés the professor an insight to
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TU Main Library TU Main Library

Wied £ Wiednerhauptstr. 4

==
Post Status: Post Status

You just earned Collaboration
Badge for 5 times check-in with
your group for Group Work!

Figure 6.12: EarningCollaboration Badgeafter 5 times check-in for group work

the project working time, which can be used in the future.

Group members may also earn a badge for example by cheakiegrtimes in a row at the
main library or internet rooms. Another possibility to ehatges by 'check-in’, is to check-in to
different places at the campus anytime being availablesthEnis way after a number of check-
ins the user earns a badge for being present at the campussbadde is shown in Figure 6]13.
This way the group members can share their locations to ttveorie and they might find each
other at nearby places in order to discuss the project isapast from official Group meetings.
While checking-in to a place, the user can add another usdrsrthis check-in or share own
location immediately on another social network like Faadbo

At the end of the project tutor creates an event for the endeptation. Professor and
students are invited to this event. By checking-in to thisrg\students earn the End Project
Badge and tutor earns Project Badge.
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Figure 6.13: EarningAvailable at Campus Badgafter a number of check-ins at campus

6.11 Leaving Comments

Users in general can leave comments on places and sharmation about the place to the
network. They can determine if this comment can be viewedublip or by defined group of
people. People working on projects in different groups rlggmefit from this feature. They
can read the previous tips and comments about a locationesnidl i is appropriate for group
meeting. For example, they can find out if a room is a silentrroo s it possible to talk to each
other in that room. Students can also find information aboeibiest way to get to a specific lo-
cation, for example by walk, by using stairs or lift. Furtimare they may get information about
the Wifi availability at different places. The informatiohased as comments will not be limited
to these examples. There are plenty of useful informatioichvwtan be shared as comments and
used by the users. It can be defined that after ten times (@arnivhich can be defined in the
system) of leaving comments on a status, place or uploadethéluser earns a digital badge.
In Figure[6.14 an example of leaving a comment on a place’s paghe application is shown.
In this example the student earns a badge after leaving thenemt.
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Figure 6.14: EarningComment Badgeafter leaving a comment on a place

Students get so much benefit from reading comments and tipstudent can give tips to
other student of the group to help her/him with solving a gob They can give comments
about their ideas about different parts of the work which asel by others. Also tutor and
professor can leave comments for students in order to help tith decisions and problem
solving. For example a group member, Mary, has a problem avihrt of the project. She can
share the problem on the group page and other members, tyinyfessor can answer to her by
leaving comments on her question.

6.12 Availability Check

As it was mentioned before, students can check-in to diftgpéaces at the campus. By search-
ing in the application, group members can see who is alregailalle at the campus. They can
even look up in the application if a tutor or professor is klde at her/his office. However a

user can chose the privacy setting for own check-ins. It médior example a professor does

not want to share his location, it is possible to keep the kieprivate.
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Let us imagine that a student from our working group, Samt the@university. He wants
to work on his part of the project but a problem shows up. Haladbe help of other group
members. He can check on the application who has checkedaimytnearby places at the cam-
pus. He finds out that Sarah already checked-in to the litaadywrote that she is learning for
an exam. He thinks she might have some minutes to help himthdtiproblem. He send her
a message on the application and asks her if it is possibledioto meet up for some minutes.
Sarah gets the message and replies that they may meet dtrthrg. liThey meet up five minutes
later at the library and check-in there. They add this comirtethe group page so that other
members also know that they are working on the project nowth&ke small activities can be
saved on the application for further evaluation.

It might be that none of the students of the group are availabthe campus, but the tutor.
Sam can send the same message to tutor and ask him for a stetirigndf he has time, they
meet up at a place to solve the problem together.

6.13 Path Finding

The action of path finding is not only possible by connectimg tmap, but also by reading the
tips that other users already left on the location’s maslkpRecan share their ideas of the best
way to get to a place. They can share on the place’s page ihgtarce the lift is not working
or if there exist backstairs as a shortcut to reach a place.

For example a student of the group work, Tom, wants to go toetingethat they have with
the tutor. The meeting is taking place in a room which he da¢&now how to get there. He
searches the place on the application and fortunately he ifititere. He reads the comments of
other users on the place page. They wrote that it is easiakédatihe backstairs instead of the lift
since the room is far away from the lift. Using this infornmatj Tom finds his way to the room
easier.

6.14 Manage Working Groups

A student may participate in several working groups relatedifferent exercises and courses.
In the Group page of the application s/he can easily manadegraup individually. The activi-
ties of each group can be set to be visible to a defined pedglgloup members and the related
professor. A user can decide to leave any group anytimeeakesir

Students, tutor and professor can use the application foryraetivities for the reason of
communication, interaction and cooperation. At the endhefgroject students may give feed-
back also to each other on the group page. Professor can ese fiedbacks for evaluation
purposes. All of the activities of the group members will lmmsidered by the professor for
grading and other evaluations. Students can manage eangitd lbladges to show gained skills
and achievements to their network. Tutor and professor laable to show their badges to
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their network and to share them on other social networks.et@éefforts and skills will be
recognized by digital badges which may improve user’s natitm for future group works.
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CHAPTER

Evaluation Methods and Future Work

"With the new day comes new strength and new thoughts.”, riEleRoosevelt

In chaptefll it is argued, despite the fact that most of ordowal networks that currently ex-
ist have not been designed for educational purposes, yeh#we certain features that may prove
to be very interesting and important when applied in an eitutal context. Therefore several
studies proposed hypotheses and discussed that usingianaoased social network could have
several advantages in learning system by enhancing ititemaand information sharing among
users. In this work scenarios are presented and user iceelida the application is designed to
analyze how these advantages are covered in such a systegwal@ation of this work, it will
be examined how discussed hypotheses are now proved bytbhsipgoposed LBSN:

1. Creating an atmosphere of cooperation, collaborati@heasy interaction among users
is possible by connecting users through social impact of N8Such as adding friends,
sending messages, giving feedback and creating groupsg ltrs¢ visions of Web 2.0,
users can easily interact with other users. As it is dis@l#secenarios, users communi-
cate by sending messages, writing comments or sharingfikemye of LBSNs and digital
badges motivates students for collaboration with othenksa and educators using digital
badges as reward for group work, meetings, discussion farkes; giving and receiving
feedback. Furthermore, it helps students to find other stsdgroup members, tutors or
teachers who are available at the campus. This is done thrchegrk-ins that users make
all the time on the application and it is shown on the news tdeders.

2. To enhance information and knowledge sharing betweeans tis®ugh sharing questions
and solutions, broadcasting users location and leaviisgatijd recommendations on users
posts. It is possible also by motivating users to get diditalges as rewards for sharing
information. Moreover providing digital badges which aesigned for teachers and tutors
would motivate them as well. Badges like feedback Badgegchvbducators earn after
giving a number of feedbacks, or Final Project Badge, wharlme earned by tutors.
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3. To encourage users active participation by improvingr thetivation through earning
digital badges after checking-in to different lecturesereise rooms and various events.
An example would be Participation Badge. Furthermore hteeccan track students par-
ticipation for further evaluation.

4. Usage of LBSNSs assists controlling effort required fooj@ects and exercises by using
extracted information for time management. This is doneubh creating group meetings
on system and tracking check-ins and check-outs of groupbaesn This way it can be
measured how much time users spent on a specific project.

5. Digital badges and LBSNSs help to recognize, evaluate akdaavledge skills, achieve-
ments and small efforts by providing digital badges for séflis such as teamwork, pre-
senting, programming, exploring, leading a group and dheek to different learning
rooms. Furthermore, they support educators to follow sttsl@rogress by connecting
badges with course objectives and applying soft skills attdezements (like Student
Feedback Badge, Presenter Badge, Availability Badge of Bhwlge) as positive influ-
ence on students grades. Sharing earned achievementsosathal networks is possible
through sharing earned badges on other social networks azdldbackpack. Compar-
ing own badges with other users encourage students to tateahallenges.

6. Information provided in LBSNs together with digital badgpresent a flexible learning
path to students through visibility of possible badges Witian be earned during a lecture,
exercise class or badges which can be achieved for showfhgkilts. Pending badges
and Possible badges in the application leads students tilsldléearning path.

7. With the location-based aspect the gap between real andhivorld is becoming smaller.
An example would be finding the path to learning areas, roardsaildings by using not
only the map on the App. but also recommendations and tigsothar users already
shared on the place’s page. Moreover, searching nearbgsplacnterest or a specific
kind of place such as libraries, institutes or restauranisossible. Creating events and
adding location to the events page is another example offiiegefrom the location-
based aspect of a LBSN.

7.1 Evaluation Methods

Recently the majority of people own a laptop, smartphone tabéet. Therefore developers
are proposing new ways of adopting mobile technologies ppat learning. This makes the
evaluation of this work possible by implementing the praabprototyped as a web based and
mobile application (software project). After implemeimtiauch an application software testing
and usability evaluation would be conducted to validateptatotype. The application would
be developed to be used by the students of a lecture or otbesecim different semesters.

It is considered, for the purpose of evaluation, to use thiGgiion consecutively in a lec-
ture or exercise class at Vienna University of Technologycah be granted as a mandatory
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exercise part of the course to make the evaluation possiBlemparing the grades, motiva-
tion and shared knowledge of the students and educatorg tiégapplication, to the students
of previous semesters of the same course using traditioettiods of learning, would be the
evaluation of this work. The number of the students paitiig would be the number of the
students registered in a semester to the lecture. This gatydetween fifty to hundred students.

For the evaluation of the proposed application, it is sutpgk use mixed methods such as:

e User interview,
e Questionnaire,
e Comparison of grades with previous semesters,

e Comparison of shared knowledge with previous semesters.

Interview and questionnaire would be used in order to gdthestback and comments of the
users. In Table“711 sample questions are presented, whidbecased in the questionnaire. The
guestionnaire can be handed out, at the end of the semestaurdents and educators.

7.2 Future Work

Future work could be the development of a location-basedhlsoetwork application which
works under multiple platforms according to the design gation. The proposed data model
in chapte’b can be used as a resource for defining entitiethamdaroperties. This application
can be implemented and be used for different higher eduttamurses at the university. There
might be also extensions of features and services provigédeoapplication. As we mentioned
before, existing location-based networks have problents adcuracy of finding location of the
user for 'check-in’, and they are based on the bastsust. Convenient solutions might be help-
ful for increasing reliability and accuracy of the applicatwith regard to location services and
‘check-in’.

Moreover a part of future work could be to design a link betwtes application and the
web portal of the university. In our case it would be a linkvbetn the LBSN application and
TISS [48]. This will make it possible for example to import TRalendar to the application or
perhaps to find out which students are registered to a leethieh is using the application for
exercises or group works. It can be analysed how these twemgscould be connected and
how a secure data transfer can be managed. Furthermoregypheation might also be linked
to TUWEL [11] for grading purposes. The points and badgesezhin the App. would be
imported to TUWEL and together with the exercise notes woeddl to a better evaluation of
the students activities and participation during the se¢enes
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Table 7.1: Sample questions for evaluation

Question Yes | No | Others
1 After using the LBSN App. in the course, are you mare
motivated for learning?
Did you use the proposed LBSN App. frequently |to
2 . ) :
check-in at the university?
3 | Doyou like to use the App. in other courses?
4 Do you think you could give and receive feedback eas-
ier using the App.?
5 | Did you find a learning path?
6 Do you think, using the App., arranging meetings for
group work was easier?
Do you find privacy concerns has been covered in(the
7 . ) -
privacy settings of the Application?
8 Using the App., did you have a faster and better acgess
to the information needed for exercises or group works?
9 Did using digital badges as reward in the App. raise
your motivation for presence in the lecture?
10 Did using digital badges as reward in the App. ralse
your motivation for participation in discussion?
11 Did using digital badges as reward in the App. raise
your motivation for presence at the campus?
Did using digital badges as reward in the App. ralse
12 o .
your motivation for sharing knowledge?
Did using digital badges as reward in the App. raise
12 o S
your motivation for giving feedback?
13 | Did you find recommendations on the App. useful?
14 Did you find the App. useful for finding places at the
campus?
15 Did other student’s badges status and points affect your
motivation for learning?
16 | Do you find the App. helpful for evaluating soft skillg
17 Did you share your earned badges on another sociallpet-
works?
18 | Did you send your earned badges to your back pack?

86




CHAPTER

Conclusion

"Writing means sharing. It's part of the human condition tamt to share things - thoughts,
ideas, opinions.”, Paulo Coelho

This chapter concludes the thesis with providing a summérhe presented approach,
methods and solution that have been discussed. Then wigtersonal opinion about the work
is presented, following by discussing a statement aboutrtiigations of the work. Afterward a
comment is given about the future work and implications efwork for future research based
on what have already been discussed.

8.1 Summary

This thesis starts with an introduction ltocation-based Social Networkeir nature, features
and use in different fields following by presenting motieatfor the use of LBSNs in higher ed-
ucation. Itis discussed how students and educators cafitferrm such a system and how it can
increase their motivation and participation at differestdtures, exercises, working groups and
another places or events at the university. The chaptellisvied by the state of the art, which
reviews the most important existing approaches in the fiéldsing Online Social Networks
and Location-Based Services in learning environmentserifirds, a review on Location-based
social networks is given, considering the already exidfiragures which would be helpful to use
for the purpose of improving learning methods, along witktdees which shall be improved.

Later, different stakeholder of a LBSN are analysed, whidhbe used in educational en-
vironment. Then, interesting scenarios for higher edooatire presented, which benefit from
using a LBSN for collaboration between users. The requirgsnir such a system are derived
from scenarios and analysed.

In the design chapter it is discussed, how lack of some ptiegelike absence digital
badgesor an appropriate privacy setting and group manager, imdyrexisting LBSNs, such as
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Foursquareor Facebook placeshold us back from using them as a platform for implementing
provided scenarios. Therefore a preferable design for amchpplication including the data
model is proposed. Thus the user interface of a LBSN applitas designed. It is explained
how students, tutors and professors can log-in to the syatemsers, create own network or
groups, check-in to various places at the campus and eaitaldigdges as achievements after
completing some tasks or attaining some challenges. Merem\prototype for the proposed
application is implemented for mobile phones, along withlaking scenarios and use cases.

In the evaluation part, the advantages of LBSN in educatiem@scussed and explained how
these advantages are possible using the application. Tigeproposed to use mixed methods
for evaluation, such as interview, questionnaire and ceisga of grades and shared knowledge
after implementing the application for a lecture at highguaational environment.

8.2 Limitations and path to the future

There are possible improvements and future works which easiobbe as a consequence of the
work presented in this thesis. Although it has been trieddsigh the prototype in a way to
benefit all the potential capabilities of LBSNs, but devehemt of new technologies, which is
growing very quickly in this area, would reveal innovatieas. There are some limitations
for implementing all the desired scenarios because of tteicgons of available technologies,
which might be solved as future work. Furthermore conversefutions may be provided for
privacy, reliability and efficiency issues. Some possiloigriovements might be applied for
integration of information about the courses in the apfilicain addition to accuracy of the
‘'check-in’ process.

We already discussed that the concept of Location-basedl smtwork has been growing
very fast in the last years and is attracting more people diftarent ideas and interests. There-
fore, we believe that using this technology in educatiomalrenment will improve the learning
system. The society is changing everyday to a more activietyaweith the culture of sharing
and linking, so should the learning system. Informatiomtedogy is a powerful assistance to
support these changes in different fields and to manage thel&dge provided.
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