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Abstract

The way of teaching has changed in the past decades. Due to digitalization,
traditional teaching methods are decreasingly practiced. The shift from
in-class education to online education requires changes in teaching meth-
ods and learning methods for both teachers and students. This change in
education implies the use of online tools which are developed especially for
education. Most tools for educational purposes focus on dissemination of
teaching materials, online examination, feedback functionalities for students
and on enabling communication between students and teachers.

On the contrary the effort and time students are investing in their work is
rarely a topic. Generally universities in Europe and the US use expenditure
of time to determine the appropriate course credits or European Credit
Transfer and Accumulation System (ECTS). This system enables students to
estimate the expenditure of time for lectures and manage their course plans
each semester. However many students have problems managing their time
for courses, because ECTS do not match the real time students have to spend
on the work in many cases. Moreover many studies have confirmed that
effects such as stressors can have negative impacts on students’ motivation
or psyche and lead to Burnout syndrome.

Thus we argue that time tracking can help teachers to improve lecture
expenditure of time estimation. In this thesis we present the design and
implementation details of an Atlassian - JIRA add-on. The add-on contains
the following input data: date, time spent, assignment identifier, category of
work, and detailed description. Categories of work can of course be adapted
to the needs of each course. The add-on provides automatic notifications,
different data visualizations and data reviewing options for both students
and teachers. The tool should enable course instructors to provide more
accurate lecture expenditure of time information, which helps students to
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manage their time better during a semester. Teachers can monitor if students
spend their time accurately during lectures and improve their course or
lecture materials based on the recorded data.

Keywords
Expenditure of Time, Time Tracking, Educational Time Tracking, Time on
Task, Atlassian Timesheet, Timesheet Plugin, JIRA, TimePunch
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1 Introduction

Education has changed in the last decades, from mainly in-class teaching
to Massive Open Online Courses (MOOCs). Today’s technology enables
educators to reach hundreds or even thousands of lecture participants.
To do this they need supporting tools e.g. online platforms to provide
learning materials, evaluation tools, online exams and platforms for feedback
(Stuchlikova and Kosa, 2013). Topics like Hybrid Teaching (HT) (Dang and
Gajski, 2014; King Chan, 2010; Tan, M. Wang, and Xiao, 2010), Massive
Open Online Course (MOOC) (Stuchlikova and Kosa, 2013; Iqbal et al.,
2014; Abedi and Beikverdi, 2012), web-based teaching, e-learning (Henno,
Jaakkola, and Makela, 2014), m-learning (Jianjun et al., 2014) have been
tackled already. Others like time tracking supported learning or generally
subjects with time management or learners feedback through time tracking
still have research needs (Taylor, 2002).

Teaching in practical university courses, regardless if it is done face-to-
face, via distance-, or hybrid teaching, mostly focuses on reaching specific
learning goals. Actual working hours of students are hardly ever measured
(Taylor, 2002), nor is information collected how students spend their time. It
is obvious why it is important to test, if students reached the learning goals
of a course. We argue it is also necessary to measure the time students invest
to reach these goals. This information can help students to increase their
motivation and enable teachers to improve their course materials. If students
experience too much stress this can have a negative impact on student’s
intrinsic motivation (Goto and Kusumi, 2015), performance (El-Ghoroury
et al., 2012), health and well-being (Saklofske et al., 2012). This may be
one reason why Europe and the US have course credits. Credits relate to
working hours per semester and limit the amount of credits to a reasonable
workload. This system enables students to estimate lecture expenditure of
time. It would be easier for students to create course plans, which they can
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1.1 Vocabulary

successfully pass, if course credits or ECTS are a realistic measure for the
effort needed to pass a course. Teachers and students usually have certain
expectations regarding how much time students will or should spend on a
specific task, for example for understanding the assignments, researching
the topic and the actual work. If time is not measured, it is impossible to
know if teachers expectations and reality match. Thus teachers do not know
if there is time left to teach additional topics or if the syllabus is just right.

To meet needs of both students and teachers a tool is needed which provides
the necessary data, is easy to use and does not consume a huge amount
of time. It should be adoptable to different courses. To support distributed
online teaching an online tool would be an appropriate solution.

1.1 Vocabulary

Save Harbour Convention
The Save Harbour Privacy Principles (SHPP)1 are principles that ensure data
protection of European Union and Swiss citizens in non-European countries.
The SHPP were cancelled in October 2015

2.

European Credit Transfer System
The system for rating student performance in Europe is called ECTS3. An
ECTS point is equal to 25 hours expenditure of time.

Free Open Source Software
The source code of a Free and Open Source Software (FOSS) is openly
available and persons have the freedom to apply any kind of changes, or
share the source code legally4. The open source software license allows
users to share or modify software and to use it freely5. Some popular open
source licences are listed below:

• Apache License 2.0

1http://ec.europa.eu, 2016.
2http://www.export.gov, 2016.
3HELP.gv.at, 2016.
4GNU, 2016.
5Initiative, 2016.
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1 Introduction

• MIT license
• BSD 2-Clause ”Simplified” or ”FreeBSD” license
• BSD 3-Clause ”New” or ”Revised” license

Online Teaching
Represents a teaching style where lessons and course materials are provided
online. Learners get the opportunity to handle their exercises without
attending classes (Silva and Carys de Silva, 2014).

Distance Teaching
Enables students to take part in courses that are geographically distributed (Abedi
and Beikverdi, 2012).

Hybrid Teaching
A combination of in-class and online teaching (Dang and Gajski, 2014)

Massive Open Online Course
Providing lecture experience and teaching materials online to massive
amounts of students (Abedi and Beikverdi, 2012).

Near Field Communication
Near Field Communication (NFC) allows two devices to communicate with
each other within a near field range (several centimetres) and is defined by
several communication protocols6.

Pocket Code
Is an application which enables users to easily create programs or animations
in a visual programming language very similar to Scratch (Slany, 2016).

Pocket Code (PCo) is actually available for:

• Android
• iOS
• Windows Phone

Android
An open source operation system for mobile phones from Google7.

6NFC, 2016.
7Android, 2016a.
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1.1 Vocabulary

Windows Phone
An operation system for mobile phones from Microsoft8.

iOS
An operation system for mobile phones from Apple9.

Smart Phone
A mobile phone with high computation power, a larger display and the
option to install applications10.

Jira
A time and issue tracking tool from Atlassian11 that enables several useful
features for agile software developing. It it possible to create detailed project
plans as well as explicit project reports, or visualize team performance. Jira
can be extended by third party developed extensions and has been used for
bug reports and issue tracking at the Catrobat project for more than two
years.

Confluence
A organization tool that offers wiki functionalities for company employees,
work discussions and reviews for customers from Atlassian12. The software
has been used as project calendar, project wiki, announcement platform and
discussion forum at the Catrobat project for more than one year.

Jenkins
Is a cross-platform application that can be used to build and run software
tests continuously13.

Lightweight Directory Access Protocol
An internet protocol for distributed directory access14.

8Microsoft, 2016.
9Apple, 2016.

10Scoop, 2016.
11Atlassian, 2016b.
12Atlassian, 2016a.
13Jenkins, 2016.
14IETF, 2016.
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1 Introduction

Git
A system that enables version control, is open source and freely avail-
able15.

GitHub
Is a software project hosting platform16.

1.2 Motivation

The main focus of this thesis is to implement an online time tracking tool
that provides recording, managing and evaluating expenditure of time in
a comfortable way for students and educators. The tool should support
lecturers to improve their university courses with practical exercises based
on the collected students time data. The timesheet add-on should enable
students to track their time on tasks for reaching course goals. Teachers’
can use this information to evaluate the scope of the work items. Catrobat
project members currently have to fill in their spent working hours into a
Google Document Timesheet (GDTS) manually. Project participants must
have a valid Google account, because it is required for accessing and sharing
Google Drive documents.

Storing data on an external cloud service, as the Google Drive, enables
service providers analysing the stored information on their servers. Since
the European Court of Justice has revoked the Save Harbour Convention
(SHC) in November 2015. Members of Graz University of Technology (TU
Graz) are not allowed to store data that way any longer. Thus student
timesheet data should not be stored on external servers.

The data is actually stored in Google Document (GD) timesheets, which do
not provide any sort of automated background data verification or email no-
tifications in case of issues. With the present solution project administrators
are not able to generate a GDTS automatically. The following tasks have to
be accomplished for every student:

15Git, 2016.
16GitHub, 2016.
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1.2 Motivation

1. Log into the administration Google account
2. Switch to Google Drive and replicate the user timesheet template
3. Rename the GDTS
4. Fill in the required fields
5. Share the document with the user with read/write access

If a teacher wants to examine the progress of a student, the following steps
have to be accomplished:

1. Request read-only or read-write permission from administrator, if the
teacher is not the administrator

2. Wait until the administrator provides the permission
3. Log into his private Google account
4. Look into the user’s GDTS
5. Check, if everything is correct (manually)
6. Notify the administrator, if the permission is not needed any more

The timesheet owner is responsible for keeping his timesheet up to date
and formatting all entries correctly. The present time tracking solution does
not provide any automatic data verifications. Students have to execute all of
the following operations correctly:

• Copy required formula, e.g. calculating the total amount of working
time for one task, from a field

• Paste required formula into a field
• Use correct date formatting
• Use correct time formatting
• Insert new row correctly
• Delete a row correctly

If students do not execute these steps accurately, Copy & Paste errors or
wrong formatted data can cause broken formulas. This results in a corrupt
student timesheet, because many formulas are connected with each other.
Experience has shown that some students do not track their time promptly
in the provided GDTS, they note their spent time on paper or in their
own calendar instead. Incorrect, false or lost data are the result. The GDTS
has also noticeable performance issues if a timesheet table grows and has
more than 200 entries. Besides if Google applies any changes, adoptions or
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1 Introduction

extensions to their documents, existing timesheet tables have to be updated
manually.

Therefore a new time tracking solution should replace the GDTS, offer a
more comfortable way for students to track their time and support teachers
and administrators. The new solution should solve all problems from the
current solution and reduce administrative workload of teachers. Students
will still have to fill in their sheet entries manually, but date pickers, time
pickers, field formatting checks and error notifications enable simple time
tracking and prevent user mistakes in the future.

1.3 Thesis Outline

Chapter 1, contains the motivation for this master thesis and a short problem
description. Chapter 2, includes commercial time tracking and related work
results. A detailed problem description and an overview about software
requirements is given in Chapter 3. Chapter 4, includes a comparison
between existing time tracking add-ons and our requirements. In Chapter 5,
the add-on implementation is described in detail. Chapter 6, contains the
summary of this thesis and future work.

8





2 Related Work

This chapter intends to give an overview about commercial time tracking
and different teaching methods.

2.1 Commercial Time Tracking

Time attendance systems are used to record the working time of company
employees. This is usually done with RF-ID cards (Simao, Fonseca, and
Santos, 2008). Within a conventional time attendance system, each of these
cards is assigned to an employee (Simao, Fonseca, and Santos, 2008) who
can sign-in, at the beginning of the working and sign-out, at the end of the
working day. The card can be used to sign-out and leave the company area
during breaks. However since employees are identified by these cards, it
is possible to pass cards to other persons and manipulate working time.
This is a major problem, using this sort of time tracking system (Simao,
Fonseca, and Santos, 2008; Soewito et al., 2015). Long waiting lines can
occur if a lot of employees arrive or leave at the same time (Soewito et al.,
2015). This form of tracking working time is not feasible if an employee
is working outside of the company building (Soewito et al., 2015) which
happens frequently at the Catrobat project.

2.2 Educational Methods

Education has changed over the past decades. Traditional teaching is de-
creasingly practised at universities and online teaching methods are rising

10



2.2 Educational Methods

(Jayasinghe, Dharmaratne, and Atukorale, 2015). The online teaching revo-
lution offers many different teaching methods such as:

• Distance teaching
• Online teaching
• MOOC
• Hybrid teaching

All teachings methods have pros and cons, some of them are applicable for
large numbers of course attendees, others provide individual support for
students and others enable education over wide distances. Online teaching
methods must ensure that students are not left alone with the course
materials and get the option to stay on track during lectures (Dang and
Gajski, 2014).

Traditional In-Class Teaching
Traditional in-class teaching or face-to-face teaching takes place in a class-
room and learners have to be present during lessons. Students have to learn
provided content from school books, write exams and solve exercises (Al-
hasani, 2015). As Dang and Gajski (2014) mentioned, this teaching method is
applicable for about 15-20 lecture participants. A possible in-class teaching
model which enables students to ask questions during discussion sessions
is pictured in Figure 2.1.

11



2 Related Work

Figure 2.1: Teaching Methods - In-Class Teaching Model Example. Adopted from (Dang
and Gajski, 2014)

In-class education offers great benefits for lectures with a small number of
attendees. This teaching method enables teachers watching the behaviour of
students, which is not possible in online teaching environments (Jayasinghe,
Dharmaratne, and Atukorale, 2015). The direct interaction of learner and
lecturer which is pictured in Figure 2.1 enables teachers to provide support
and individual feedback for each student. This can have positive effects
on student’s learning process (Jayasinghe, Dharmaratne, and Atukorale,
2015). However location and time are important at in-class teaching (Jayas-
inghe, Dharmaratne, and Atukorale, 2015) and advantages, like personal
contact, are diminished, when too much people participate (Dang and
Gajski, 2014).

Distance-Teaching
The popularity of Distance Teaching (DT) has grown over the past decades.
It provides education over wide distances and enables students to interact
with the teacher, other students or groups without location constraints (He
and L. Wang, 2009). Course instructors have to face a great number of new
challenges regarding online course or online lecture material design e.g.
provide online tool interaction (Tan, M. Wang, and Xiao, 2010). The available

12



2.2 Educational Methods

technologies enable students to access learning materials from anywhere
and at any time (He and L. Wang, 2009). For instance the School of the Air
project offers distance education to students, who live far away from school
in Australia (Crump, 2013). Lecture materials may include different media
types, students can learn from independent sources.

Providing location-independent and flexible learning environments for
students are great benefits of DT compared to traditional in-class education
He and L. Wang (2009) identified challenges as:

• Problems caused by inexperienced instructors
• Insufficient technology explanations
• Problems caused by the technology itself

Online-Teaching
As Jayasinghe, Dharmaratne, and Atukorale (2015) mentioned, the newer
form of DT is called Online Teaching (OT). Figure 2.2 shows the work
flow of a typical OT model, which assumes self-motivation by the lecture
participants (Dang and Gajski, 2014). Just using an online environment for
publishing course materials to transfer an in-class lecture to an online one
is not enough (Dang and Gajski, 2014; Sieber, 2005).

Figure 2.2: Teaching Methods - Online Teaching Model Example. Adopted from (Dang and
Gajski, 2014)

13



2 Related Work

According to M.G. (1989) there exist three important types of basic inter-
action between students, course materials and the instructors, which take
place in DT (Taylor, 2002). These interactions are listed below:

1. Student - Student
2. Student - Course material
3. Student - Instructor

It is possible to separate interaction into social interaction which represents
interaction with other persons like friends, instructors or colleagues and
individual interaction that is related to interactions with the course materials
(Shu-ping and Hai-ying, 2013). There are five crucial principles for designing
an OT course, as Tan, M. Wang, and Xiao (2010) mentioned in their article.
These principles are listed below:

1. Meet the Seven Principles in Undergraduate Education (Chickering and
Gamson, 1989)

2. Ensure instructor roles
3. Assure the Cybergogy learning model
4. Directness of instructors
5. Evaluation

The Seven Principles in Undergraduate Education (Chickering and Gamson,
1989) cover the following fields:

1. Connection between students and teacher
2. Teamwork among students
3. Focus on active learning
4. Provide immediate feedback
5. Attach importance on engaged time (time on task)
6. Convey high expectations
7. Acceptance of different properties and learning skills

Tan, M. Wang, and Xiao (2010) mentioned an online learning model for
engaged learning. This Cybergogy model is shown in Figure 2.3 and high-
lights the importance of social, cognitive and emotive factors to provide a
supportive online education environment.

14



2.2 Educational Methods

Figure 2.3: Teaching Methods - Cybergogy Model. Adopted from (Tan, M. Wang, and Xiao,
2010)

According to Tan, M. Wang, and Xiao (2010), it is the duty of a course
instructor to ensure online teaching quality. For this reason the online
teacher has to manage different roles and bring in social skills, because
verbal as well as non-verbal communication can have positive effects on
students learning (Tan, M. Wang, and Xiao, 2010). The four different online
instructor roles are mentioned in the following list:

1. Pedagogic - Act as intermediary in education

15



2 Related Work

2. Social - Establish a friendly class environment
3. Managing - Manage all course relevant tasks (e.g.: organize informa-

tion) (Tan, M. Wang, and Xiao, 2010)
4. Technical - Assure the used technology does not hinder students at

learning

The technical role should additionally cover managing technical problems.
Students should not take care about them and focus on learning instead
(Tan, M. Wang, and Xiao, 2010).

According to Tan, M. Wang, and Xiao (2010), lecture evaluations provide
feedback for the instructors. This feedback supports course instructors to
adapt course materials to students’ needs. It provides information if a
technology needs to be changed or if students need help to accomplish
their tasks. The California State University (CSU) Chico, has created some
guidelines to ensure good quality for undergraduate online teaching, as
(Tan, M. Wang, and Xiao, 2010) mentioned. Those guidelines highlight the
importance of course evaluations and feedback options for attendees.

As mentioned before it is necessary to ensure that students stay on track
during online courses. Students’ perseverance depends partly on the quality
of the lecture materials and the instructor skills (Dang and Gajski, 2014).
If materials and instructor skills do not exceed a certain level of quality,
students are more likely to drop out of a course. Therefore instructors have
to spend a lot of time, providing good quality course materials, improving
lecture materials and offering feedback to students. In large courses it is
not possible to notice emotional states of lecture members (Jayasinghe,
Dharmaratne, and Atukorale, 2015) impacting students motivation and
therefore not possible to react accordingly (Tan, M. Wang, and Xiao, 2010).
Students are left alone with motivational issues.

OT technology provides a flexible learning environment (Tan, M. Wang,
and Xiao, 2010) and has no limitations related to location or time (He
and L. Wang, 2009). OT provides education for a larger number of course
participants which is not possible with traditional education methods (Dang
and Gajski, 2014).

Massive Open Online Courses
MOOCs are courses for great numbers of attendees who live geographically
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distributed and represent a recent form of OT (Stuchlikova and Kosa, 2013).
Some MOOCs offer free online education providing lecture materials and
supportive documents online for the lecture participants (Iqbal et al., 2014;
Abedi and Beikverdi, 2012). Students get the opportunity to communicate,
interact with other students and get in touch with the teaching staff by
using course forums (Stuchlikova and Kosa, 2013) or mailing lists (Dang and
Gajski, 2014). It is not the purpose of MOOCs to replace the conventional
teaching method within classrooms (Stuchlikova and Kosa, 2013). This
teaching principle should provide a new form of education for learners
(Stuchlikova and Kosa, 2013). Stuchlikova and Kosa (2013) mentioned some
MOOCs in their article:

• Khan Academy
• Google Course Builder
• Class2Go
• edX

According to Iqbal et al. (2014) the MOOC teaching method does not fit
for every learner, because not all students are able to manage self-directed
learning, as the high drop out rates of 90% show (Iqbal et al., 2014; Stuch-
likova and Kosa, 2013). The popularity of MOOCs is rising at Universities
since 2012 (Iqbal et al., 2014). The MOOC technology could revolutionize
the world (Stuchlikova and Kosa, 2013) and provide reusable course content
thus MOOCs can be cost effective (Abedi and Beikverdi, 2012). As there
is no standardization for online education it is resulting in unsteady stu-
dents’ performance (Dang and Gajski, 2014). (Stuchlikova and Kosa, 2013)
mentioned in their article this education method has to face challenges
like:

• Quality of MOOC must be ensured
• Participants are responsible for learning by themselves
• Ensure course material quality and organization
• High drop out rate
• Cheating

Hybrid-Teaching
HT is a combination of face-to-face and OT. As Dang and Gajski (2014)
mentioned in their article, in-class education is not possible with a lot of
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participants and online teaching is not applicable if students are left alone
with their problems. Figure 2.4 shows a possible model which is applicable
for courses with several hundred participants. This model provides in-
class sessions for students who need additional assistance in the form of
discussions, exercises, tutoring or online tools as forum, mailing lists and
additional materials (Dang and Gajski, 2014). These additional sessions
can take place within classrooms or using remote conferencing tools, to
get in touch with the teaching staff (Dang and Gajski, 2014). This enables
personal feedback for students depending on their needs. The costs of this
teaching method are lower compared to in-class teaching methods with a
great numbers of course attendees, although additional teaching staff for
tutoring sessions and online support is needed (Dang and Gajski, 2014).
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2 Related Work

2.3 Learning Analytics

LA is a challenging field which intends to improve teaching through
analysing educational data (Muslim et al., 2016). This can be accomplished
by tracking students learning behaviours or interactions with course materi-
als (Muslim et al., 2016). Muslim et al. (2016) present a LA tool, that enables
teachers to collect their data for analytics through rule-based indicators.
Figure 2.5 shows a indicator based, LA tool by (Muslim et al., 2016), that
involves users into the indicator definition process. The article also mentions,
example indicators for an indicator based LA tool:

• Student activity tracking
• In-class presence
• Forum post rate
• Wiki post rate
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2.3 Learning Analytics

Teachers might imply, if students are able to reach a certain educational
level, they are able to organize their time and motivate themselves (Taylor,
2002).

According to Taylor (2002) watching students posting activity in forums
enables lecturers to estimate learners expenditure of time during course
tasks. Liu (2015) found out that, research about the relationship of students’
academic motivation and academic stress was only done by some surveys.
Several studies discovered associations between negative emotional fac-
tors or negative dispositional factors and students health (Saklofske et al.,
2012).

Thus it appears important to us to enable course instructors to examine
if the time students have to spend on lectures exceeding the number of
working hours, defined in the study plan.
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2 Related Work

2.4 Stress and Motivation

The measurement of expenditure of time during university classes is very
important, because work overload can lead to stress, which may have
negative influence on students motivation (Liu, 2015) or cause depression
as well as other psychological responses (Duan et al., 2015). In Europe the
required time for University courses is expressed by the ECTS1, whereas
in the US the US Credit System (USCS) is applied. ECTS show the overall
time students have to spent for a lecture compared to course credits2 which
express the required lecture hours instead. If a course is too much time
consuming compared to its ECTS the students’ performance might suffer
(El-Ghoroury et al., 2012). Recording the spent time on tasks could enable
students to arrange their available time more efficiently and reduce academic
stress during the semester.

We argue that tracking students time on task is necessary to create a balance
between course ECTS and the real expenditure of time. This might improve
course materials due to students direct feedback (Tan, M. Wang, and Xiao,
2010). An appropriate syllabus could help minimize stress and burnout,
thus improving students’ health and motivation (Smith and Dillard, 2006).

1HELP.gv.at, 2016.
2ISAS, 2016.

24





3 Feature Specifications

In our opinion a manageable schedule is important for students’ health and
performance. A sustainable pace allows students to profit more from their
education. They are more likely to engage in the courses, when they are not
completely overworked and stressed-out. Teachers know if the syllabus is
too ambitious, not challenging enough, or just right.

In the past we used GDTS to measure the necessary effort to pass our courses.
Using GDTS proved to be error-prone and caused a huge administrative
workload. Apart from the total amount of hours the GDTS did not provide
any statistical data, as mentioned in Section 1.2.

Thus we want to implement a tool which is able to replace the currently
used GDTS, offers more analysis options and automation of administrative
tasks. The add-on will be tested with the help of the Catrobat project.
The requirements for a new tool, role definitions and functionalities are
mentioned in this chapter.

3.1 Catrobat

Catrobat1 is a visual programming language that is used within the PCo2

Android3 application. PCo acts as an Integrated Development Environment
(IDE) and allows first-time and casual users to develop their own applica-
tions on their Android smart phones or tablets. The application furthermore

1Catrobat, 2016a.
2Catrobat, 2016b.
3Android, 2016b.

26



3.1 Catrobat

allows to control several external hardware via Bluetooth4 or Wi-Fi5, such
as the Phiro robot6, Parrot drones7, Bluetooth Arduino boards8 or Lego
Mindstorms robots9. The Catrobat project was inspired by Scratch10 and the
main differences compared to Scratch are:

1. No other hardware than a smartphone is required by PCo
2. Programs have to be interpreted by clicking on the play button within

PCo (player and IDE are displayed simultaneously within Scratch)
3. Device sensors like acceleration, compass, face-detection, are fully

supported
4. Multiple simultaneously wireless connections are possible
5. Multi-touch mobile devices are fully supported

PCo is the application of the Catrobat FOSS project. The project was initiated
by Wolfgang Slany, the head of the Institute for Software Technology (IST),
at the TU Graz and the application is developed by students.

Figure 3.1: Catrobat Logo

Figure 3.2: Pocket Code Logo

Catrobat - Project Overview

The IST at the TU Graz offers students the possibility to take part in the
Catrobat project. As shown in Table 3.1 there is a great diversity of available

4Bluetooth, 2016.
5WiFi, 2016.
6Phiro, 2016.
7Parrot, 2016.
8Arduino, 2016.
9LegoMindstorms, 2016.

10Scratch, 2016.
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topics.

The Catrobat is a FOSS project. Students can do their bachelor thesis or
master project within the scope of Catrobat. Catrobat uses a HT approach.
Materials are provided online or shared between students and project tasks
can be solved alone or using pair-programming sessions.

Name Description
Catroweb Catroweb team

Chromecast Team for Google Chromecast support in Pocket Code
Core Core team of Pocket Code

Design Design team
Drone Team for controlling the AR Drone via Pocket Code

HTML5 HTML5 team
iOS Team that implements Pocket Code for smart phones with iOS

Jenkins Team that administrates the test-server environment
Lego Robot Team for controlling the Lego Mindstorm robots via Pocket Code
Musicdroid Team for Musicdroid - playing music on your mobile phone

NFC Team for NFC (Near Field Communication) support Pocket Code
NPO Marketing Marketing team

Paintroid Team for Paintroid - drawing pictures on your mobile phone
Phiro Team for controlling the Phiro robot via Pocket Code

Physics Engine Team for physic engine support in Pocket Code
RasperIno Team for controlling the RasperyPi and Arduino with Pocket Code

Windows Phone Team that implements Pocket Code for smart phones with Windows

Table 3.1: Catrobat Team Overview

Students can work at home or at the University. Students can get in touch
with other members, if they struggle during tasks. Since project teams de-
velop simultaneously on different tasks, it is necessary for separate member
roles to ensure a regulated work flow. The different roles are listed below:

• Administrator
• Coordinator
• Developer

This kind of hierarchical role allocation keeps the project manageable and
decisions where they belong, e.g. developers usually discuss problems
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3.1 Catrobat

within the team and development progress with their team coordinator.
Project coordinators forward only important information to supervisors or
administrators during regular meetings.

Catrobat - Infrastructure

Catrobat project members have to use several different platforms for specific
tasks, which are listed below:

• IRC11 (Internet Relay Chat) - Is used to communicate with Catrobat
members all over the world

• Google Drive - Is used to access GDTS, for time data recording
• Atlassian Confluence - Is used as project wiki
• Atlassian JIRA - Is used for issue tracking

Thus project participants have to remember several different platform cre-
dentials. This causes time delays during development, if students have to
log on different platforms simultaneously. For this reason we want to reduce
the number of different platforms and follow a One Account for Everything -
Philosophy.

Catrobat - Confluence

Catrobat members can use the Atlassian Confluence web interface for:

• Team calendar
• Information pages of all Catrobat teams with descriptions of their

topics
• Specific project team data like contact data, user names, coordinator

and administrator names
• Meeting notes
• How-to-tutorials of important topics

This offers students a great platform where important information about
the Catrobat project and upcoming events can be found.

11IRC.at, 2016.
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Catrobat - JIRA

JIRA12 is used for issue tracking, bug reports and dividing work load
between the developers. The JIRA Agile board provides information about
task states and which member is currently working on project tasks.

3.2 Requirements

The tool requirement list was created in cooperation with the timesheet
administrator, the core team coordinators and senior members of the project.
The tool should provide helpful features, which are currently not avail-
able in GDTS. The add-on should be easy to use and look like the actual
GDTS table, which is shown in Figure 3.3. Features as add, edit or remove
timesheet entries are the most basic requirements. Additional features in-
clude user-specific timesheet settings, diagrams and automatisation e.g.
email notifications. The tool should also collect more detailed information
about the time students spend on tasks. For example, how many hours
students spend on different categories like programming, researching the
topic, discussing tasks. If students spend an unusual amount of time on
researching and discussing the tasks this could be a sign that the task de-
scription needs some clarification. The tool should support Light Weight
Access Protocol (LDAP), because we want to reduce the number of accounts
per person. The solution should enable students who participate in projects
or work in teams, to track their expenditure of time. Students should not
be able to spy on the time other students’ have spent, to avoid any form of
competition. Thus access to other timesheets should be restricted to certain
roles, which are described in Section 3.3.

The core plugin specifications are shown in Table 3.2, administrator features
are listed in Table 3.3, coordinator features are mentioned in Table 3.4 and
user features are presented in Table 3.5.

12Atlassian, 2016b.
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Figure 3.3: Google Document Timesheet Overview

Requirement Description
Timesheet Everyone in a certain (adjustable) group receives a

timesheet automatically
Remaining
Hours

View remaining hours

Completion Pre-
diction

View a completion prediction

Add Course To
Timesheet

Users can add course names to their timesheet

View Assigned
Courses

User can view assigned lecture names + ECTS

Change
Timesheet
Hours

User can change the amount of target hours

Display Expen-
diture of Time

User can display work time (e.g.: average per month,
each month, last 6 months)

Table 3.2: General Requirements

The major aspect of this master thesis is to provide an efficient online tool
that enables students to track time they invest for courses. In our opinion
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the tool should offer information to students and teachers and not serve as
ranking list.

3.3 Roles

The tool should support some kind of rights management and user roles.
These roles are specified in the list below:

• Administrator
• Supervisor
• Coordinator
• User

3.3.1 Administrator

Administrators should be able to modify the tool configuration, define
project teams, assemble team categories and assign categories to teams, as
summarized in Table 3.3.

Administrators are responsible for the following tasks:

• Arrange members to teams
• Manage access to GDTS
• Add, Modify, Remove project user accounts
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3.3 Roles

Requirement Description
Add, Modify,
Remove
Teams

Administrator can add, modify and delete teams in
the tool configuration

Add/Remove
Categories

Administrator can add and delete categories in the
tool configuration

Assign Cate-
gory To Team

Administrator can assign categories to teams in the
tool configuration

Assign User to
Team

Administrator can assign users to teams in the tool
configuration

Assign User
to Coordinator
Group for Team

Administrator can assign coordinators to teams in the
tool configuration

Assign Supervi-
sors

Administrator can assign supervisors in the tool con-
figuration

Assign Tool Ad-
ministrators

Administrator can assign administrators in the tool
configuration

Team Activity Visualize data of users, or teams
Define Email
Notification

Define email notification text and when they occur

Edit Timesheet
Entry

Permission to change user timesheet entries

Table 3.3: Administrator Requirements

3.3.2 Supervisor

This role allows members restricted access to all available student timesheets.
Viewing data is permitted, but writing rights are not granted.

3.3.3 Coordinator

Coordinators are users who carry out organizational tasks within their
team and assist Catrobat project members. Table 3.4, shows the coordinator
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requirements. Members who are assigned to this role are able to display
timesheet overviews of teams.

Requirement Description
Display Team
Member
Timesheet

Coordinator can view timesheets
of team members

Notifications Coordinator receives email notifications
related to his team members

Table 3.4: Coordinator Requirements

3.3.4 User

Catrobat project members are assigned to the user role. This role receives
access to all course materials which are required for developing. All project
members obtain access to the Catrobat Conflunce board, the project JIRA
board, and their personal timesheet. Table 3.5, represents the user require-
ments.

Additional features as data representation, data visualization, team data
visualization or time sheet entry behaviour are listed in Table 3.6 and
Table 3.7.

Requirement Description
Timesheet Every user gets a timesheet with a unique ID
Edit entry Possibility to edit an entry for a certain time

Visualization Every user is able to visualize his data
Team visualization Every user is able to visualize the data of his team

Notifications Email notification if an administrator changes an entry

Table 3.5: User Requirements
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3.3 Roles

Requirement Description
Entry User can create entries in his own

sheet with several fields (e.g.: date, pause, category, ...)
Master Thesis
Entry

User can create entries in his own
master thesis sheet with several fields (e.g.: date, pause,
category)

Change Entry
Value

User can change his entries for a certain time

Change Entry
Value Adminis-
trator

Administrator can change entries any time

Inactive Entry User can define an inactive entry

Table 3.6: Requirements - Timesheet Entry

Requirement Description
User Timesheet
Entries Visual-
ization

User can visualize his timesheet entries

User Timesheet
Categories Visu-
alization

User can visualize his spent time
related to categories

Team Timesheet
Visualization

User can visualize the timesheet entries
of the team he is assigned to

Team Cate-
gories Visualiza-
tion

User can visualize the spent time related to
categories of the team he is assigned to

Table 3.7: Data Visualization Requirements

Table 3.8, shows additional, essential user requirements. The import func-
tion for existing timesheet entries from GDTS is one of the most important
requirements for the new tool. The new tool’s acceptance would suffer dra-
matically, if users need to import hundreds of existing entries manually.
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Requirement Description
Import From
Google Docu-
ments

Import timesheet entries from an existing
Google Document, or CSV table

Import All
Timesheets

Import timesheets from a CSV file

Export
Timesheet

Export the timesheet data of a user as CSV

Export All
Timesheets

Export all available timesheets as CSV

Table 3.8: Import & Export Requirements

3.4 Additional Requirements

The new tool should provide different user roles with varying privileges.
Table 3.9, highlights the administrator and user permissions, because they
are necessary to ensure privacy.
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Requirement Description
Permission Administrators are able to

apply changes to the configuration
Timesheet Write
Access User

Own timesheet

Timesheet Write
Access Adminis-
trator

All timesheets

Timesheet Read
Access User

Own timesheet

Timesheet Read
Access Adminis-
trator

All timesheets

Change
Timesheet
Read Access

Administrator can give supervisors
read access to all timesheets

Table 3.9: User Privilege Requirements

The tool should provide task categories. Administrators can define cate-
gories related to working tasks, which are usable within the timesheet. Users
are able to select both their team and a suitable category, for tracking their
Time On Task. The features, related to user teams and task categories, are
shown in Table 3.10 and Table 3.11.

Requirement Description
Team User should get the possibility to select a team

for his working hours entry if he is assigned to
multiple teams

Team Visualiza-
tion

Every team member is able to visualize the expendi-
ture of time of his team

Team Member
Overview

Shows which member is currently active

Table 3.10: Team Requirements
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Requirement Description
Category User can select a category for his working

hours entry which depend on team memberships
Create Category Administrator can create categories
Delete Category Administrator can delete existing categories
Assign Cate-
gory To Team

Administrator can assign categories to teams

Pair Program-
ming

User can choose team member(s) with a
drop down menu for this category

Table 3.11: Category Requirements
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4 Existing Implementations

Based on the requirements, identified in Chapter 3, we searched for exist-
ing tools. Self-implementation should only be considered if there are no
appropriate solutions available, because it carries several risks which will
be discussed in Section 4.5. Table 4.1 shows the search results of timesheet
or time tracking add-ons for JIRA and Confluence. In general, all add-ons
are constructed for commercial use and do not provide any task category
support. The add-ons require the use of JIRA tickets or an external database
for tracking the expenditure of time.

Name Platform
1h JIRA

TimePO JIRA
Tempo JIRA

Timesheet for Confluence Confluence

Table 4.1: Existing Implementations - Add-On Overview

4.1 1h - JIRA Timesheet Reports and Gadgets

The 1h - JIRA Time Sheet Reports and Gadgets application1 provides both
gadgets and reports to visualize how much time the user spends on issues.
The add-on enables users to display their working hours on the Confluence-
or JIRA-dashboard. The tool offers filter options for the timesheet and
project pivot report to show data of persons, groups or the whole project.
The time users or groups spend on a project for a specific time period can

1Zhdanov, 2016.
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be displayed and also exported. These reports can be used for billing project
costs to customers. The plugin pricing depends on the number of users, but
open-source projects can use it for free. All information was taken from the
1h plugin documentation (Reports and Gadgets, 2016a) and the product
Youtube-Video2.

Comparison - General Requirements

The 1h plugin does not support course management for users at all. It seems
as if the add-on is constructed for industry needs and not for educational
purpose. Table 4.2 shows which requirements the 1h add-on fulfills and
which it does not. The timesheet entries are connected to Jira issues which
would cause additional tickets for the Catrobat project. Every student would
have to create an issue for every individual activity e.g.:

• Topic Research
• Meeting
• Pair Programming Session
• Programming Sessions
• Code Reviewing Sessions

To the best of our knowledge the 1h plugin does not provide categories for
project tasks as listed in Section 3.2.

2Reports and Gadgets, 2016b.
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Requirement 1h
User Timesheet Yes

Show Remaining Hours Unknown
Add Course To Timesheet No

View Assigned Courses No
Change Timesheet Expenditure of Time No

Display Expenditure of Time Yes
Check Time Threshold No
Check Timesheet Effort Yes

Timesheet Entry Time related to issue
Master Thesis Timesheet No

Change Entry Value Yes
Import Entry Unknown

Change Entry As Administrator Unknown
Inactive Entry Yes

Table 4.2: 1h Add-On - Comparison General Requirements

In Table 4.3, the feature-requirements are compared to the 1h solution. The
Jira implementation provides a timesheet overview with a built-in calendar,
representing tickets that are assigned to a user, creating a project pivot
overview showing the user expenditure of time or building a work time
chart that summarizes the spent user time.
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Requirement 1h
Change User Permission Unknown

Supervisor Role Unknown
Administrator Can Access All Timesheets Unknown

Team Management Group
Team Visualization Work Time Chart

Team Member Overview Unknown
Category Management No

Assign Category To Team No
Pair Programming Feature No

User Timesheet Entries Visualization No
User Timesheet Categories Visualization No

Team Timesheet Visualization Project Report
Import From Google Document, or CSV Unknown

Export Timesheet Timesheet Report via Email
Export All Timesheets No

Table 4.3: 1h Add-On - Comparison Feature Requirements

Comparison - Administrator Requirements

As shown in Table 4.4, the administrator is not able to assign categories to
teams or manage categories at all. Users are able to subscribe to timesheet
reports to receive regular report emails which is not as important as receiv-
ing notifications about students activity states, remaining project hours of
team members or if administrators applied changes to student timesheets.
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Requirement 1h
Add, Modify, Remove Teams Unknown

Add, Remove Categories No
Assign Category To Team No

Assign User To Team No
Assign Coordinators To Team No

Define Email Notification Unknown
Edit Timesheet Entry Change JIRA issue

Table 4.4: 1h Add-On - Comparison Administrator Requirements

Comparison - Coordinator Requirements

Assigning coordinators to project teams is one of the core requirements as
mentioned in Table 4.5, but to the best of our knowledge the 1h plugin does
not support any other role than administrator or user.

Requirement 1h
Display Team Member Timesheet Unknown

Team Visualization Project Pivot Chart

Table 4.5: 1h Add-On - Comparison Coordinator Requirements

Comparison - User Requirements

As shown in Table 4.6, using the 1h plugin for educational purpose would
cause problems sooner or later.

Requirement 1h
Timesheet Yes
Edit Entry Change Ticket

Visualization Project Report
Automated Notifications Timesheet Report via Email (requires subscription)

Table 4.6: 1h Add-On - Comparison User Requirements
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4.2 TimePO - Time tracking and Timesheets

The Time Posting Online (TimePO) - Time tracking and Timesheets3 imple-
mentation which is also provided for Jira, offers visualization features for
spent time on tasks. The add-on enables employees to report their working
hours in a timesheet view, based on created Jira tickets. Thus the tool enables
managers to display the project progress. The application offers separated
user interfaces for both managers and employees. Managers are additionally
able to control the spent time on work for a team or project. Timesheets
can be arranged on the JIRA dashboard and a team timesheet view is also
provided. The task report is designed for commercial use just as the pivot
report from the previously explained 1h plugin. Described details were
taken from the TimePO plugin documentation (Siamenchykau, 2016).

Comparison - General Requirements

The timesheet data is represented as a table with detailed information about
the time each employee has spent for an issue. It is possible to select a view
with less details. The application provides reports for managers and employ-
ees to represent the overall spent time for a project or a team and timesheet
table export features for managers. However the data representation looks
similar compared to the 1h add-on.

3Ltd., 2016.
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Requirement TimePO
User Timesheet Yes

Show Remaining Hours No
Add Course To Timesheet No

View Assigned Courses No
Change Timesheet Expenditure of Time No

Display Expenditure of Time Yes
Check Time Threshold No
Check Timesheet Effort Yes

Timesheet Entry Time related to issue
Master Thesis Timesheet No

Change Entry Value Change ticket, work log value
Import Entry No

Change Entry Value Administrator Unknown
Inactive Entry Unknown

Table 4.7: TimePO Add-On - Comparison General Requirements

The TimePO plugin offers a team overview for managers, to review project
team working hours. However some users complained that content rep-
resentation gets very confusing, if a project has a large number of team
members. Thus this tool might not be a good choice for educational pur-
poses since courses can have hundreds of participants. In Table 4.7, the
general timesheet requirements are compared to the TimePO solution.

The Jira add-on offers display features for timesheet data on the JIRA
dashboard. A built-in calendar represents the time a user spent on an
issue and report functions for both team timesheet and user timesheet
report. As shown in Table 4.8 and Table 4.9 the plugin does not support
categories, but provides different user permissions. Administrators do not
have any restrictions and users can only access their personal work log.
These permissions can not be adopted to our project needs as it does not
satisfy the core requirements from Section 3.2 and the TimePO add-on
does not provide team permissions, but offers different reports as shown in
Table 4.10. Users are only able to assign their working log to Jira tickets and
administrators can view this data afterwards.
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Requirement TimePO
Change User Permission Yes

Supervisor Role Unknown
Administrator Access All Timesheets Unknown

Team Management Unknown
Team Visualization Team Timesheet Report

Team Member Overview Unknown
Category Management No

Create Category No
Delete Category No

Assign Category To Team No
Pair Programming No

User Timesheet Entries Visualization Timesheet Report
User Timesheet Categories Visualization No

Team Timesheet Visualization Project Report
Import From Google Document, or CSV No

Export Timesheet No, Report only
Export All Timesheets No, Reports only

Table 4.8: TimePO Add-On - Comparison Feature Requirements

Comparison - Administrator Requirements

The TimePO administrator privilege enables users to display time track-
ing logs from other users and create reports. This fulfills the coordinator
requirements in Section 3.3.3.
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Requirement TimePO
Add, Modify, Remove Teams No

Add, Remove Categories No
Assign Category To Team No

Assign User To Team No
Assign Coordinators To Team No

Define Email Notification No
Edit Timesheet Entry Unknown

Table 4.9: TimePO Add-On - Comparison Administrator Requirements

Comparison - Coordinator Requirements

The TimePO add-on provides different user roles. The plugin administrator
can be compared with the coordinator role for our educational needs.

Requirement TimePO
Display Team Member Timesheet Unknown

Team Visualization Project Pivot Chart

Table 4.10: TimePO Add-On - Comparison Coordinator Requirements

Comparison - User Requirements

As shown in Table 4.11, the TimePO implementation provides all core user
requirements except email notifications, but informing users, coordinators
and administrators about remaining expenditure of time, timesheet states
or manipulated table entries, is essential and must provided by the time
tracking plugin.
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4.2 TimePO - Time tracking and Timesheets

Requirement TimePO
Timesheet Calendar
Edit Entry Change Work Log

Visualization Team, User Timesheet Report
Automated Notifications No

Table 4.11: TimePO Add-On - Comparison User Requirements
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4.3 Tempo Timesheets for JIRA

The JIRA add-on Tempo - Timesheets for JIRA4 is provided for both JIRA
and JIRA Agile. The add-on is intended to reduce inaccurate customer bill
and enable simple time tracking for employees. The time tracking is also
connected to JIRA tickets. The tool is targeted for industrial use and can be
commonly used with the following add-ons:

• Tempo Planner - provides visualizations for team & project planning
• Tempo Books - extension tool for Tempo Timesheets
• Tempo Folio - view and manage project costs and scope on portfolio

level

The Tempo - Timesheets plugin provides functionalities like:

• User, project, team, account and advanced timesheet
• Different timesheet views - timesheet, calendar, report and list
• Export - printable, PDF and Excel
• Permissions
• Team management
• Billable time tracking
• Internal cost tracking
• Project capitalization measurement
• Budget for the future measurement

All information was taken from the plugin documentation (JIRA, 2016b).

Comparison - General Requirements

A comparison of the general and additional Tempo timesheet requirements
is shown in Table 4.12 and Table 4.13. The plugin offers three different
export functionalities. The Tempo add-on is also designed for companies as
the employees work-time-tracking for customer billing shows. Furthermore
it does not allow tracking expenditure of time on categories which is an
essential requirement for educational use, as mentioned in Section 3.2.

4JIRA, 2016a.
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Requirement Tempo
User Timesheet Yes

Show Remaining Hours Yes
Add Course To Timesheet No

View Assigned Courses No
Change Timesheet Expenditure of Time No

Display Expenditure of Time Yes
Check Time Threshold No
Check Timesheet Effort Yes

Timesheet Entry Time related to issue
Master Thesis Timesheet No

Change Entry Value Change ticket value
Import Entry Unknown

Change Entry Value Administrator Unknown
Inactive Entry Yes

Table 4.12: Tempo Add-On - Comparison General Requirements

51



4 Existing Implementations

Requirement Tempo
Change User Permission Yes

Supervisor Role Team Manager
Administrator Can Access All Timesheets Unknown

Team Management Yes
Team Visualization Team Timesheet

Team Member Overview Team Timesheet
Category Management No

Create Category No
Delete Category No

Assign Category To Team No
Pair Programming Feature No

User Timesheet Entries Visualization Yes
User Timesheet Categories Visualization No

Team Timesheet Visualization Team Timesheet
Import From Google Document, or CSV No

Export Timesheet Yes
Export All Timesheets Unknown

Table 4.13: Tempo Add-On - Comparison Feature Requirements

Comparison - Administrator Requirements

With the Tempo add-on, users require an additional permission to get
timesheet access. The plugin provides user, team manager and administrator
roles.
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Requirement Tempo
Add, Modify, Remove Teams Unknown

Add, Remove Categories No
Assign Category To Team No

Assign User To Team No
Assign Coordinator To Team No

Team Activity Unknown
Define Email Notification Unknown

Edit Timesheet Entry Unknown

Table 4.14: Tempo Add-On - Comparison Administrator Requirements

Comparison - Coordinator Requirements

The TimePO plugin satisfies almost all core requirements from Section 3.2,
but it is not possible to track expenditure of time with this plugin without
using JIRA tickets. As shown in Table 4.14, tracking expenditure of time
based on categories is not possible, thus the use of this plugin is not suitable
for our purposes.

Requirement Tempo
Display Team Member Timesheet Yes

Team Visualization Yes

Table 4.15: Tempo Add-On - Comparison Coordinator Requirements

Comparison - User Requirements

Users are able to view the estimated-, remaining- and working time and
overall spent time for all issues of a project which is useful at companies,
but not necessary for educational purposes. As shown in Table 4.15 and
Table 4.16, the Tempo add-on provides several different timesheet styles
like:

• User Timesheet - Main timesheet for users
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• Project Timesheet - Helpful overview for project managers
• Team Timesheet - Approved users can select other timesheets from

this page
• Account Timesheet - Provides an overview of accounts for users
• Advanced Timesheet - Views invalid worklog and available JIRA filter

for timesheets
• Issue Timesheet - Shows a timesheet related to issues

Requirement Tempo
Timesheet Yes
Edit Entry Change Ticket/ Change Effort

Visualization Report, List View, Calendar View
Automated Notifications Unknown

Table 4.16: Tempo Add-On - Comparison User Requirements
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4.4 Timesheets for Confluence

Timesheets for Confluence5 is available for Confluence instead of JIRA like
the other three implementations. It enables users to track their expenditure
of time via a My Structured Query Language (MySQL) database interface.
The pricing depends on the number of users, similar to the 1h plugin and
provides a burndown chart for visualizing estimated project time. The
administrator is able to show timesheet data of all users and the implemen-
tation tends to be like the mentioned plugins for company needs. Besides it
is not possible to define categories, different user roles or export timesheet
data, as shown in Table 4.17, Table 4.18 and Table 4.19. All informations
were taken from the plugin documentation6.

Comparison - General Requirements

The plugin does not support any export since version Confluence Server 5.1.3
- 5.9.9 2016-01-26. To ensure data reliability either version control or export
options for the plugin configuration and the user timesheet data must be
provided.

5i4ware-Software, 2016a.
6i4ware-Software, 2016b.
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Requirement Timesheet
User Timesheet Yes

Show Remaining Hours Yes
Add Course To Timesheet No

View Assigned Courses No
Change Timesheet Expenditure of Time No

Display Expenditure of Time Yes
Check Time Threshold No
Check Timesheet Effort Yes

Timesheet Entry MySQL Database Entries
Master Thesis Timesheet No

Change Entry Value No
Import Entry No

Change Entry Value Administrator Unknown
Inactive Entry No

Table 4.17: Timesheet Add-On - Comparison General Requirements
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Requirement Timesheet
Change User Permission Unknown

Supervisor Role No
Administrator Can Access All Timesheets Yes

Team Management Ticket Based
Team Visualization Burndown Chart

Team Member Overview Only Burndown Chart
Category Management No

Create Category No
Delete Category No

Assign Category To Team No
Pair Programming Feature No

User Timesheet Entries Visualization Only Burndown Chart
User Timesheet Categories Visualization No

Team Timesheet Visualization Burndown Chart
Import From Google Document, or CSV No

Export Timesheet No, Removed With Version 1.3
Export All Timesheets No

Table 4.18: Timesheet Add-On - Comparison Feature Requirements

Comparison - Administrator Requirements

The Timesheet plugin provides only an administrator and user role. An
external configured MySQL database is required and no other user is
allowed to view other timesheets except the administrator who can not
apply changes to existing timesheet entries. Thus the plugin does not meet
our requirements from Section 3.2.
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Requirement Timesheet
Add, Modify, Remove Teams No, MySQL Based

Add, Remove Categories No
Assign Category To Team No

Assign User To Team No
Assign Coordinator To Team No

Team Activity Burndown Chart Only
Define Email Notification No

Edit Timesheet Entry No, Only View Entries

Table 4.19: Timesheet Add-On - Comparison Administrator Requirements

Comparison - Coordinator Requirements

As mentioned in Section 3.3.1, the administrators must be able to change
user permissions, manage categories and assign them to teams. As shown
in Table 4.20, the Timesheets for Confluence add-on does not provide other
roles except administrator and user.

Requirement Timesheet
Display Team Member Timesheet Only Administrator

Team Visualization Unknown

Table 4.20: Timesheet Add-On - Comparison Coordinator Requirements

Comparison - User Requirements

This plugin does not provide core requirements from Section 3.2, as shown
in Table 4.21 and the burndown chart visualization is not able to represent
single user timesheets.
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Requirement Timesheet
Timesheet Yes
Edit Entry Change MySQL Entry

Visualization Burndown Chart
Automated Notifications No

Table 4.21: Timesheet Add-On - Comparison User Requirements

4.5 Self-Implementation

We did not find any existing add-on for Confluence or JIRA that implements
all requirements from Chapter 3. Using a JIRA ticket based time tracking
tool was not an option since creating issues for every category for each task
is not useful at all. An existing tool would have been preferable, because
in-house development may cause problems as:

• The plugin must be maintained and updated by developers of the
Catrobat project

• Problems caused by JIRA updates have to be fixed by developers of
the Catrobat project

• Testing, bug fixing, deployment has to be done by developers of the
Catrobat project

Therefore we decided to implement a tool ourselves, because of the following
advantages:

• The developer knows exactly how the data is processed
• The developers decide where the data is stored
• The functionality can be pre-defined with a feature list / requirement

list
• The features fit exactly our requirements
• Extensibility of the add-on is possible
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This chapter contains details about the TimePunch implementation, Graphi-
cal User Interface (GUI) and it’s provided features.

5.1 TimePunch - An Online Timetracking Tool
for Education

As mentioned in Section 3.1, the Catrobat project follows the one account for
everything philosophy, because remembering login credentials for different
platforms especially within a FOSS project can be pretty annoying for its
members. Since the wiki page was ported to Confluence and the issue
tracking is managed by JIRA it was possible to reduce the number of
required user accounts. A next step to reducing the number of accounts,
was to move time tracking to a platform which supports LDAP and would
fit seamlessly into the existing infrastructure. As mentioned in Section 4, no
existing implementation was found that fulfilled all necessary requirements.
Which is why the decision for a in-house developed tool was made. It
was obvious to examine Confluence and JIRA as possible tool platform,
because Catrobat was using these Atlassian products and these platforms
provide built-in databases already. Due to database limitations, Confluence
was excluded. JIRA represented the better choice, therefore we decided to
develop a JIRA add-on. Thus developing an independent JIRA add-on, with
access to the project LDAP data was decided.
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5.2 TimePunch - Technical Details

Development

Atlassian provides online support for third party developers including
tutorials, forums and documentations for the JIRA RESTful API1. This
simplified the developing process. Both Confluence and JIRA offer several
built-in configuration possibilities like:

• Email Account - It is possible to configure incoming and outgoing
email server settings

• Security - All connections are encrypted (https)
• External Data - Usage of external databases, like LDAP is possible
• User Management - User management and user account management
• Data Storage - Provided database
• Data Access - Interfaces to the internal database

Server - Client Communication

The usage of RESTful web services2 enables client - server communication
that can be extended in the future. Well defined and clearly separated
interfaces are provided. If a user requires data from the server a HTTP-
GET-REQUEST3 is created on client side within JavaScript and send to the
server. If a valid client request is detected by the server, the required data
is collected, manipulated or arranged to the requested format and send
back to the client. In case of success the client receives a server response ,
otherwise it receives a HTTP-RESPONSE-ERROR4.

1Atlassian, 2016c.
2Oracle, 2016.
3W3, 2016a.
4W3, 2016b.
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External Libraries

The morris.js5 plugin was used to create the diagrams.

Testing

The Server side Java code was tested using User Interface (UI) tests, accord-
ing to the Agile Software Development (ASD) philosophy of the Catrobat
project. The Intellij Maven plugin - Clover6 was utilized using Intellij IDEA7

as developing IDE, because it offers support for Java, HTML and JavaScript
development.

TimePunch - Workflow

The TimePunch add-on model is shown in Figure 5.1. The add-on can be
accessed from everywhere, using the Internet. Data security is provided
by JIRA, using encrypted data sessions which is achieved through HTTPS-
Connections8. The data exchange between client and server, takes place as
mentioned above. User data retrieved from the Catrobat JIRA server and
the data processing is handled on the client side.

5morris.js, 2016.
6Atlassian, 2016d.
7Jetbrains, 2016.
8Technopedia, 2016.
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5.3 Administration Interface

TimePunch - Configuration

Users who are assigned to the jira-administrators LDAP group can grant other
administrators or LDAP-groups access to the TimePunch - Configuration as
shown in Figure 5.2.

Figure 5.2: TimePunch Configuration - Administration

If no user, or group is selected all users who are assigned to the jira-
administrators LDAP group may access and edit the TimePunch - Configu-
ration. If a user is assigned to the TimePunch - Administrator group, the
add-on configuration can be accessed as shown in Figure 5.3.
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Figure 5.3: TimePunch - Administrator Toolbar

The TimePunch - Administrator is able to add, edit, remove or rename teams
and assign users to them as shown in Figure 5.4.

Figure 5.4: TimePunch Configuration - Team Menu

Add-on administrators are additionally able to add, remove or rename task
categories, using the add-on configuration, as shown in Figure 5.5 and
Figure 5.6.
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Figure 5.5: TimePunch Configuration - Category Menu

Figure 5.6: TimePunch Configuration - Category Management

TimePunch offers add-on administrators to assign task categories and users
to available teams, as shown in Figure 5.7. This enables users to select those
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categories for their expenditure of time. If users are assigned to the team
coordinator group, they receive additional privileges.

Figure 5.7: TimePunch Configuration - Team Management

The TimePunch - Configuration provides adaptability of email notifications.
Add-on administrators can define the outgoing email sender address and
the outgoing sender name, as shown in Figure 5.8. It is furthermore possible
to define both email subject and email text for all automated notification
jobs, as shown in Figure 5.9. If the email text field left empty, a default
message will be used. If an administrator applies any sort of changes to a
user timesheet entry, an email with the following fields is send to both user
and administrator:

• Reason – the administrator must enter a reason for manipulating the
timesheet entry of an user

• Time stamp – the current time is added to the email notification if an
administrator applies changes to an user timesheet entry

• Original entry – the original timesheet entry
• New entry – the changed timesheet entry
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Figure 5.8: TimePunch Configuration - Email Configuration

Figure 5.9: TimePunch Configuration - Inactive Email Text

TimePunch - Backup

As data integrity was one of the major tasks, import and export functions
for all TimePunch - User timesheets and the TimePunch - Configuration are
provided as pictured in Figure 5.10. Users are able to import and export
their timesheet data themselves.
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Figure 5.10: TimePunch Configuration - Import/Export

TimePunch - User Information Overview

TimePunch provides a user-information-overview which shows a summary
of the following user fields:

• LDAP user information (user name and email address)
• LDAP user account status
• TimePunch timesheet status
• Last timesheet entry

This feature enables TimePunch - Administrators to verify the current
state of TimePunch - Users, which is an immense benefit compared to the
previously used GDTS.

Background Jobs

The TimePunch implementation provides supportive features, which are
triggered automatically or manually by a TimePunch - Administrator. The
add-on offers an Activity Verification task which verifies the current timesheet
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state of all TimePunch - Users. The Activity Notification task notifies users,
e.g. user, team coordinator or administrator, if a user timesheet is inactive,
especially if the timesheet state is marked as inactive for a longer period.
Additionally an Out Of Time Notification task which automatically informs
timesheet owners, if their remaining expenditure of time is below a defined
threshold, is provided.

All this tasks are triggered automatically by Linux cron jobs9. These jobs are
sending periodical HTTP-GET requests to specific REST-URLs and the JIRA
server triggers the corresponding methods. TimePunch - Administrators
can force these jobs manually, as shown in Figure 5.11.

Figure 5.11: TimePunch - Background Jobs

Timesheet - Manipulation

As listed in Section 3.3, TimePunch - Administrators should be permitted to
apply changes to student timesheets. If an add-on administrator modifies a
user entry, the timesheet owner and the administrator are informed with
an email notification. This notification contains the original entry and the

9ubuntuusers, 2016.
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changed one, because the tool currently does not support data version
control. Thus any timesheet data manipulations by third party must be
documented to ensure transparency.

5.4 Coordinator Interface

The TimePunch - Coordinator has the permission to display all timesheet
entries and information of team members, as shown in Figure 5.12.

Figure 5.12: TimePunch - Coordinator Timesheet Select

5.5 Supervisor Interface

TimePunch - Supervisors are able to display all entries and information
of available TimePunch timesheets. Both supervisors and coordinators can
only display timesheet entries, only TimePunch - Administrators are able to
manipulate entries.
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5.6 User Interface

The TimePunch add-on enables users to display their timesheet data as a list,
as shown in Figure 5.13. This list is sorted by date, thus the latest timesheet
entry is shown on top of the table. Users who are assigned to the timesheet
LDAP group are able to access their personal TimePunch - Timesheet, as
shown in Figure 5.14.
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Figure 5.14: TimePunch - User Timesheet Selection

User - Timesheet

Following actions can be performed by TimePunch - Users:

• Append entries to table
• Display timesheet entries
• Edit existing entry
• Delete existing entry
• Visualize personal timesheet data
• Import new entries from existing CSV, or GDTS
• Export timesheet data to CSV

Timesheet entries provide the following input options:

• Date – if the user clicks on the date insertion field a calendar view
will pop up. The user is able to select the date he wants to insert into
the field by clicking on it. This solution avoids wrong formatted user
date inputs and also reduces the effort for creating a new entry. It is
also possible to fill in the date manually. The date format is defined
as YY-MM-DD. If a wrong date is given, it is replaced by the actual
system date

• Inactive end date – enables a user to define an inactive period

74



5.6 User Interface

• Begin time – if the user clicks on this field a drop down list that allows
to pick the start time is provided. It is also possible to insert the date
using the keyboard. The required format of this field is pre-defined
by the system as HH-MM. The default begin time is the actual time
of the system and wrong user inputs are replaced with the current
system date

• End time – this field is equal to the begin time field
• Pause time – the user is able to fill in his working pauses with this

field. Per default 0 minutes are inserted and the format is similar to
the begin time and end time field with HH-MM

• Team Select – if a user is assigned to than one team, a team selector is
provided for each entry

• Category Select – users can select a category for their timesheet entry,
depending on the assigned team categories

• JIRA ticket ID – this field is used for assigning Catrobat JIRA tickets
directly to a timesheet entry

• Pair Programming select – users can append pair programming part-
ners to their timesheet entry by clicking on this text field

• Description – the user has to insert a detailed description of his activity
into this field

User - Timesheet Data Input

The plugin provides input data checks and offers date pickers, as shown in
Figure 5.15, team pickers, if a user is assigned to several teams and category
pickers, as represented in Figure 5.16, to ease the input process.
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Figure 5.15: TimePunch - Timesheet Entry Date Picker

Figure 5.16: TimePunch - Timesheet Entry Category Picker

User - Timesheet Import

TimePunch offers users to import existing timesheet entries from their
GDTS, as shown in Figure 5.17. The tool shows notification dialogues, if a
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performed action was successful, as shown in Figure 5.18. Users are also
informed, if a performed action went wrong, as shown in Figure 5.19.

Figure 5.17: TimePunch - Timesheet Entry Import Dialog

Figure 5.18: TimePunch - Success Dialog
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Figure 5.19: TimePunch - Failure Dialog

User - Timesheet Visualization

The TimePunch add-on provides the following information-tabs:

• Timesheet - Shows the personal timesheet table
• Coordinators Private - if a user is coordinator/supervisor he can select

other timesheets here
• Summary - Shows a table with the spent time each month
• Time - Visualization - Timesheet data visualization
• Team - Visualization - Team data visualization
• Key Data - Provides a lecture, ECTS and expenditure of time overview

Summary
Figure 5.20, shows the summary overview of a TimePunch - User timesheet.
This view represents how much time the user has spent each month, the
total time the user spent, and the time the user spent within the last six
month.
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Figure 5.20: TimePunch - User Timesheet Summary

Timesheet Data
The TimePunch implementation should not hinder users at their work,
thus the add-on is designed as simple as possible. Figure 5.21 shows how
TimePunch - Timesheets are visualized. This feature was not provided with
GDTS. This sort of data representation enables users to notice their monthly
expenditure of time immediately. This feature offers the possibility to define
personal expenditure of time goals and a simple review mechanism.
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Figure 5.21: TimePunch - User Time Visualization

Team Data
The add-on offers TimePunch - Users the possibility to display the spent
time of their teams, as shown in Figure 5.22. This feature enables users to
take a look at the overall team performance. Users are able to see the team
performance and can examine if other members struggle - e.g. team has
many hours for code reviewing, research or meetings
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Figure 5.22: TimePunch - User Team Visualization

Key Data
The TimePunch - Key Data tab provides information about the user’s
timesheet, as shown in Figure 5.23. Users can insert course names and
course ECTS within this tab and get an overview about their current and
remaining expenditure of time.

81



5 Implementation

Figure 5.23: TimePunch - User Timesheet Key Data

5.7 Problems and Decisions

Mozilla Firefox
At the early beginning of the plugin development a client-side data parsing
bug was identified which only occurred using Mozilla Firefox10. It seems
that the browser has issues with parsing JSON objects into strings, thus the
JSON.stringify() method did not work. Further development and testing was
accomplished using Google Chrome11 and Opera12.

10Mozilla, 2016.
11Google, 2016.
12Software, 2016.

82



5.8 Results

5.8 Results

As mentioned in Section 4.5, in-house plugin development carries some risks
especially if the implementation is based on other software platforms. Thus
if Atlassian applies any sort of changes to their software the TimePunch
plugin has to be adopted. Students have to maintain the add-on in the
future, otherwise its functionality is not guaranteed.

The latest TimePunch version includes all requirements from Section 3.2.
Since there was not enough time for doing a test run with Catrobat team
members, we can only refer to the direct feedback of the Musicdroid team
members. The team did not see any previous implementation state of the
add-on and their response was very positive. Since the GDTS problems are
commonly known, by all Catrobat project teams, the expectations towards
the TimePunch implementation and its provided features were very high.
Users used their personal GDTS entries during the testing phase to ensure
the import function and every tester was totally satisfied with the TimePunch
add-on.
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This Chapter intends to give a summary and overview about the future
work.

6.1 Summary

The defective, manual, annoying and slowly working GDTS was replaced
through the TimePunch add-on. TimePunch improves data privacy, more
data analysis functionalities and data visualization, compared to the pre-
viously used Google solution. The add-on enables course instructors to
improve their teaching methods and lecture materials. Besides teachers can
follow student’s progress and respond quickly to problems. The TimePunch
add-on enables students to manage their time on task in a comfortable
way and instructors can contact students, if they do not show enough self-
motivation. The add-on enables course instructors to verify if project groups
work efficiently, related to their expenditure of time e.g. if teams spend
much time on Bug fixing, Meeting or Code Refactoring, this might point to
poor code quality or unexperienced teams.

The TimePunch implementation provides time tracking for students and
reviewing options for course instructors. Students can watch their personal
progress and how they spend their time. The add-on enables students to
visualize the overall team progress.
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6.2 Future Work

It was not possible to implement all of the defined requirements from
Section 3.2, as the requirement list was extended several times during the
development process. Future work could include the open requirements
which are listed in Table 6.1. Additional functionalities could be:

• UX-Tests for the TimePunch user interface
• Implement user requirements derived from user feedback
• TimePunch version for mobile devices e.g.: Android application
• Combination with JIRA tickets
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Requirement Description
Language Sup-
port

Support of multiple languages
(e.g.: English & German)

Completion Pre-
diction

User get a expenditure of time completion prediction
related to their completed time each month

Team activity
state

Coordinator can check the states of his
team members

Viewing Permis-
sions

Enable/Disable if coordinators are
able to view whole timesheet data, or not

Extended Team
Visualization

Supervisor, coordinator, administrator can
select a team for visualization

Hard Reset Empty all timesheet entries of a user timesheet
Additional
Email Notifica-
tion

Administrator can define a notification event on his
own (e.g.: if a group is able to achieve something very
fast)

Category Tem-
plate

Administrator can define templates for categories
e.g.: IT which consist other categories like Program-
ming, Meeting, Refactoring

Export Group
Data

Administrator can export timesheets of
single teams, or groups

LDAP Team
Group

Enable LDAP group selections for
the team/coordinator fields

Deactivate Im-
port

Administrator can enable/disable
the Google Document Import of users

Version Control Database history

Table 6.1: Requirements - Timesheet Future Work
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The complete code of the TimePunch - Implementation can be found on
Github - https://github.com/Catrobat/TimePunch
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