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In recent years project management has become aleorand diverse field of
scientific research. It embodies a number of spetdols and techniques, choice of
which to particular project is far from being obw&) especially for the beginners. Such
situation rationalizes efforts aiming at the depeh@nt of methods of training, which are
more efficient than the “trial-and-error” approadh.this context the paper presents a
web application that simulates real life scenarwal allows for developing skills,
among others, in identifying the needed/availaldsources against the dynamically
changing goals. The platform teaches the agilecambr to project management with
Scrum and gives an opportunity to “materialize” fregress made by users with an
original piece of software. The prototype of thebwapplication has been successfully
tested at Cardinal Stefan Wyszynski University.
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1. Introduction

Today’s society is often described as “Informatfociety”. We are surrounded
by unprecedented and ever increasing variety afrimftion and technology. This
leads to the question of how to utilize availatdsaurces in the most efficient way.



This article gives a glimpse of how to combine tletical knowledge with
implementing real solutions in IT projects. In erdo better visualize the idea, author
created an application that has two main objective® teach and to provide an
environment for developing working it solutions. eTlapplication was specifically
crafted for arguably one of the most popular afydenework called Scrum.

1.1. Definition of a project

There are multiple definitions of a project, sonam de found in international
standards such as: Projects in Controlled EnviransnéPRINCE?2), Association for
Project Management Body of Knowledge (PMBOK) or IS@ndards (i.e. 1SO
21500:2012 standard). Some definitions have bearotighly formulated by
researches, while some by practitioners. Neverdbeteost of them define project as
a temporary endeavor undertaken to create a upiquieict, service, or result.

In addition to this, projects should meet additiotréeria and take place under
some specific circumstances. The most importanérwin is the goal of a project,
usually best reflected by the scope of project.tAepimportant feature is the interplay
between the needs to be served, the time and toaplementation, often referenced
as a project triangle. On top of that, projects executed in limited multi-resources
environments (people, knowledge, technology). Agsult they carry specific risks.
According to the Project Management Body of Knowkedsuide all these aspects
render projects their temporary nature [22].

1.2. Project management

Over the years, it has turned out that multipledex influence projects; thus,
initial expectations of the customers and the aue®f the projects finally accepted
by them differ significantly. Projects can be fimésl with satisfaction of the customers
only by applying some specific rules that make sasful completion of the projects
possible. The first and foremost important conéefthis context is concept of project
management.

Depending on circumstances different project mamage strategies can be used.
The goal is to impose processes and proceduresdthaiot limit creativity of the
people involved, by providing them with the tools efficiently meet project
requirements.

A person that is responsible for selection of prdpels and techniques that will
be used during the project is called a project manaSince each project is different,
the essence of project management is not in thinedy repeated solutions that have
worked in the past. The inherent nature of thegmtojmplies that project managers
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need to be adaptive, creative and flexible. Atgame time, however, there are some
general rules that help them identify the rightgat

PMBOK defines project management as an applicatibrknowledge, skills,
tools, and techniques to project activities to mtbet project requirements [22]. It
involves client to meet sponsor's needs and deliverew business value. PMBOK
marks out five process groups which can serve ackgwoints during project
realization:

Initiating - This is a phase when project managemlassigned to the project.
His/her task is to evaluate the current situatide/she learns the business needs that
are presented by the sponsor, who represents #tenoer. As a result a vision of the
project is created. More detailed requirementsda@imented by the project manager,
as they will be needed later.

Planning - In this phase a general vision is dbsdrin detail (defining a scope of
the project) and project plan is created. This plamers topics such as budget,
milestones and risks.

Executing - Project manager executes project agmptd the plan. In traditional
approaches to project management, unforeseen chatigeg are reported by
stakeholders should be first agreed with the cebtrard. When approved, they can be
added to the scope of the project.

Monitoring and Controlling - This is actually thalp phase that is not linear. It is
a perpetual exercise that lasts as long as theqtrig not finished. It consists of
tracking, reviewing and regulating applied to altiens that are taking place in the
project.

Closing - It is a time of a formal closure of th@ject. Before project is officially
declared as “done”, few things need to take plagest, the outcome should be
accepted by the customer (sponsor). It is alscod goactice to have some sessions on
lessons learned during the project. Such sessitow ® formulate conclusions and
make improvements in future.

There are also different approaches to project gemant life cycle (PMLC).
The choice of PMLC should be done based on anabfspoject goal vs. solution.
The solution describes ways in which the projecl gan be achieved. When both the
goal and solution have been analyzed, then ongedbur approaches to PMLC can be
adopted [3].

Traditional Project Management (TPM) - used whethlgpal and the solution
are known. It is a plan-driven approach which mdangeds a detailed plan preceded
by WBS (Work Breakdown Structure). Traditional FcijManagement works well for
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all the well-known project subjects, such as irthiagure projects. This approach
should be taken into consideration if there is Vit chance of unforeseen situations.

Agile Project Management (APM) - used in the cafehe projects that are
“change-driven”. Such projects usually have a gangoal, but the way how to
achieve it is not pre-determined. Thus actual gmistare discovered as the project
continues. An immanent attribute of agile projeststhat the scope and resources
might change over time, which makes it difficulftmecast the end result.

Extreme Project Management (XPM) - Extreme appraatts best projects that
are high-paced and with high failure rates. Sudbjepts often have neither known
solution nor specified goal. A typical example &esearch & Development (R&D)
projects.

Emertxe Project Management (MPX) - the name comes f'E-x-t-r-e-m-e”
read from right to left. MPX projects are definesl Beversed R&D projects. The
difference is that in R&D projects although theusimin still needs to be figured out,
there is usually some desired end state. In Emehsegoal is not defined. In such
projects there are only tools that are availablé een be utilized, and it is a major
challenge for the project manager to find good fas¢hese tools and create an added
value.

1.3. Software Development Process

In projects that are strictly set on developingoftvgare, the concept is very
similar and is called a Software Development Lifgcle (SDLC). The difference
between them is that PMLC is more suitable fortaistaing life cycle cognizance first
and SDLC is more for adapting development modetsdigivering the technical
content.

All above concepts focus on the common problem: howminimize the
difference between the wants and the needs. Th#idrzal approach is not always
sufficient to meet the constantly changing businessds. Requirements are in the
center of the client interests and are often reeefi That imposes additional
responsibility on project managers as to the propeice of SDLC model.

There are two main approaches to SDLCs. The finst is called a traditional
project management (TPM). It has a long historysefcessful implementations. It
mostly relies on linear and incremental build-upaofoftware. Some of the most
popular systems used in this context have beerdliztlow:

*  Waterfall
e V-model
* RUP (Rational Unified Process)
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The other group is the Agile (APM) approaches. eseir diversity, they all
share an idea of working in an iterative (increrabnivay. Such methodology allows
for a quicker response to customers’ needs. Th&eAgethods are relatively new and
are gaining on popularity at the expense of theliticmal methods. There are
numerous implementations of the Agile approach, esahthem have been listed
below:

e Crystal

« Dynamic Software Development
» Feature Driven Development

* Lean Software Development

« Extreme Programming

e Scrum

2. Scrum

Uncertainty and constant change of business ragaints are inseparable parts of
IT projects. In order to achieve goals one needmtlexible and react quickly. Scrum
has been used since 1990s for actions such aslodange enhancing, releasing and
sustaining new products [13]. Over the years it pawsen over and over again in
complex projects being run in an uneasy marketitiond. These successes have built
its reputation of a flexible and reliable tool f&wlving complex problems. Nowadays,
Scrum is one of the most commonly used agile aghemwhen delivering innovative
products or services [11, p. 34]. Official Scrumidguhighlights that it is neither a
process nor a definitive method, but rather a mwcfamework, that delivers
a structure and allows to employ various processed techniques [13, p. 3].
It distinguishes three major components (dimensafrite projects), that are: people,
artifacts and ceremonies. These three, if combimele right order, allow for reliable
and efficient problem solving.

2.1. People in Scrum

The core of each Scrum endeavor is a team. Thestéawolved into project
implementation were originally divided into two fuy sounding groups, based on
metaphor of pigs & chickens. However, controvemsiftlaround that segmentation has
been solved by replacing the original classifiaatiom the official Scrum Guide
between 2010 and 2011 [14]. Today Scrum teams efieed in a more structured
way, i.e. below.
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Developers - it is a group of people that are diyeiovolved in creating a final
product. Teams should be self-organizing and chasstional to ensure
comprehensive, interdisciplinary approach to theblams arising. Each member of
the team should possess a wide range of skillbariexible enough to replace his/her
colleague if necessary (e.g. in case of illnessiean should not exceed nine people,
as experience shows that the most effective teaaws from three to six members
[2, p. 90]. It does not imply that Scrum can onéyused for solving “small problems”.
For more complex projects, there are usually mieltifeveloper teams.

Product Owner - one of the most common needs dymiaggct realization is to
manage the changes, in particular changes of thmdss requirements. In order to
minimize turbulence, client in Scrum is represeritgdne person only, who plays the
role of a Product Owner and is responsible for tiating possible project
adjustments. Assigning just one person to the sbleroduct Owner reduces the time
required for negotiating requests for changes. itawmultiple Product Owners would
make the whole process practically impossible toage. Obviously, the Product
Owner might look for advice of his/her colleagues.

Scrum Master - the primary goal for the Masteroidelp the team remove any
obstacles that arise. Scrum Master manages integfsiions between members of a
team and takes care of organizing meetings andatiimg deadlines.

2.2. Artifacts

Artifacts are all the widely understood “tools” athScrum delivers to people that
are engaged in the project. The most crucial oage been briefly described below:

» tasks - elementary units of work that a develop@n produce. Tasks are
combined into stories, which in turn, create alfpr@duct. In practice, tasks are
usually defined by decomposing stories into smaltamks (method known as
“principle from general to specific”). Product ownshould take care of setting
priorities and updating sets of stories, so thatytmatch changing needs of
client.

e story points — points are assigned to each stdrgy Bhould reflect time needed
for the story to be completed.

e scrum board (task board) - stores stories, thissislly a physical board with
post-its stuck to it. It should be situated in atca point of office so that each
team member has an access to it. The simplest lossists of categories: to
do, in progress, completed [17, p. 19].

e product backlog - that is list, that contains albries. Stories should be
prioritized (from the most important to the leastes). The most important
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stories should be placed at the top of the boasdth& stories go up on a board,
they should be explained more in detail (extendedhat they are understood by
each of the team developers. Here it is importamtefine list of conditions that
have to be met to declare that the story is “dofiis term is used to indicate
that the current piece of project as potentiallipgable. When the definition
of done is met, then story can be moved to comgletrtion on the board
[11, p. 422].

e sprint backlog - these are stories chosen from ymiotbacklog that will be
created during current sprint. The time estimatedHte stories should be aligned
with the length of the sprint. In other words, @ershould be realized during an
ongoing sprint (without a need to move them intet o@e).

e burndown charts - are showing how fast the teammasing forward. X-axis
shows time (or next sprints) and y-axis shows nunobestory points that still
have to be completed. Burndown charts are alsmdaiito account abnormal
situations or pauses such as employee illnesssgp@arance of new stories.

2.3. Ceremonies

Ceremonies are the events that occur during prajegelopment. In order to
perform these events, teams need to use previptebgnted artifacts in a very precise
order. They combine theory of Scrum with all thelsoit delivers into subprocesses
that in the end lead to the final product.

Sprint planning - takes part before each sprint, [11359]. Its purpose is to
prioritize stories from the product backlog, sottiee progress in product development
is possibly the highest [2, p. 97]. It is a timeemiteam agrees on what will be built in
upcoming sprint. Product Owner does not have te fadrt in the whole ceremony.
However, if he/her wants to point out some addéldanctionalities/features he/she is
allowed to do so. It is worth noting though, thaisiup to the developers to decide if
and which stories can be successfully realizednduthe sprint. Once stories are
chosen they are usually split into smaller taske dutcome of sprint planning should
be a sprint board with all the stories nicely daddnto tasks.

e daily Scrum - short meeting (up to 15 minutes) afugh Master and the
developers, there is no need for Product Ownetaixeholders to participate in
it. It is a brief communication about actual statuml the progress made so far
[2, p. 97]. There are three main questions thatyeparticipant of this meeting
should ask: “What have | done yesterday?”, “Whatl gglanning to do Today?”,
“What are the obstacles that are blocking me?” Rifléscrum Master is to
actively eliminate obstacles and solve the isshiaisdevelopers are facing.
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story time - it is used to upgrade stories in padacklog, also might involve
changing criteria of acceptance [17, p. 29]. Thisnetimes is considered as
additional ceremony, but during this time many imi@ont subjects can be
discussed such as: criteria of acceptance of star@nditions it has to meet and
how different developers understand those rulesually criteria might differ
depending on point of view of each developer. lg@od to have the same
understanding of tasks that will be implementeditasill improve the final
outcome.

story sizing estimation - it is an action of timrgimation needed for story (tasks)
to be completed. Usually determined in time scaderdre cases it can also by
represented by symbols or words). Breaking down akmation time into
points is more useful as it can be later used [foins planning, where stories
need to be selected in such a way that there igha grobability that all the
stories will be finished within one sprint. The cial thing is to relate the
estimated time with other stories. One of the nsostimonly used techniques for
story sizing is Planning Poker. Each developer geexial cards (with story
points) and shows them at the same time. If thierdifice between minimum
and maximum value is substantial, the “poker plgiyexplain their estimations.
After that voting goes through next iteration ualil developers agree on timing
for discussed story [19, p. 98].

sprint review - it is a meeting that takes placeeach last day of sprint. The
main goal is to demonstrate a potentially shippgbteluct (or the outcome of
the sprint) It is a good practice to plan it onlyanorning hours and inviting all
stakeholders. Invitations should be sent suffityeaarly, so that all can come.
Scrum Master and the developers team collate atihoents so that they can be
taken into account in future sprints. They pressturies that have been
completed. Ideally all stories that were chosenukhde finished [12, p. 98].
End of sprint usually means a beginning of the mew. Usually at the end of
the sprint review there is a session called “pragilag” which already involves
planning the next sprint.

sprint retrospective - this is an internal meetiricga developers’ team (without
stakeholders). The purpose is to summarize thetgffbat have already been
made. It is the time to rethink current actions gnelsent new learnings to all
team members. Good practice tells that retrospestiould take from one to two
hours for every week of work on the project [173B].

release planning - sometimes the Scrum processriched by the process of
long term planning (taking into account more thame aprint). In this type of
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meeting the product owner should join the teamenfetbpers to discuss stories
from the backlog, setting schedules, analysis ef workforce capacity and

spotting new opportunities as well a identifyingtgrial risks. It is a good

practice to set a timeline and time limit for tkiad of meetings [20, p. 22].

Product
backlog

Sprint
backlog

Figure 1. Scrum process

A Fig. 1. shows in a nutshell how Scrum proceedsuth next iterations
(sprints) in order to deliver a piece of final puotl Each of such pieces is later shown
during a sprint review and can serve as a referpooa in identifying the current
status of the project.

3. E-learning system for the Scrum methodology inT project management

3.1. Existing solutions and challenges for E-leagni

There are many available e-learning systems. Onehef most complete
approaches to E-learning can be realized with éhe &f computer software in form of
Learning Management Systems (LMS). Main goal of LidShot only to deliver an
environment for learning, but also to make procgfsmanagement easier and more
structured. Despite the fact that LMS are usuatigused on the administration
processes, they are also open for other formsaohileg processes such as: blended
learning (form of learning that combines traditibapproach with distance learning)
[8, p. 60]. LMS provide tools that allow to trackudents’ achievements as they
progress with the course [9, p. 9-12]. They providiectionalities that can be used
while performing daily activities such as: managemef educational materials,
schedules, reports and individual assessmentgiifipants.

The European LMS Market Dynamics research shows aha of the most
commonly used LMS in Europe is Moodle [1]. Moodtargls for Modular Object-
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Oriented Dynamic Learning Environment and is disitéd on an open source license.
It has a lot of features that allow for networkimgs creators of Moodle say, the
biggest strength of this solution is the switchirfust storing educational materials on
a server to building a supportive community in grvecess of gathering knowledge
[10, p. 19-20].

The growth of e-learning over the years has led toncept of MOOC (Massive
open online course). It is a concept of open cauttsat are widely available for a mass
receiver. It is called massive because the numbksteners greatly exceeds numbers
of participants of normal e-learning courses. Taeyusually free of charge and make
use of the most up-to-date tools and technolo@empanies like: edX, Harvard Open
Courses or Coursera often offer courses held bgtigieus universities, such as:
Harvard, University, Berkley University of Califaen or Massachusetts Institute of
Technology. In the United States of America, ingiiins running such courses are
accredited by the American Council of EducationisTinakes it possible to acclaim
results of the students in the traditional learmngcess [21, p. 58].

One of the biggest difficulties when learning is ftod the linkage between
academic knowledge and real life. As an examplecamerefer to the graduates, who
have very strong theoretical background but mayyabhave professional experience.
For such users it might be worth trying a more @ustable approach. Something that
would be flexible enough to adjust to the skillslareeds of participants. A solution
that takes into account needs of novice programmedsproject managers learning
Scrum methodology will be presented in the nextisec

3.2. Main idea of the application

The application presented here is a web applicatidgtten in Python (back-end)
and JavasScript (front-end). It offers an environtfena student to place him/her in an
imaginary scenario, where he/she is a part of graroming team charged with the
goal of manufacturing a piece of software thatusaccording to the vision of course
creator or Product Owner.

The intent was not to create a fully complete sofutas that would require much
more time), but rather to familiarize and stimulptgticipants to use Scrum approach
with their further real life development projects.

The presented solution was inspired by the idegagfification, which is based
on simulating different scenarios that require frguarticipants taking good and
accurate decisions [5].

Since accessibility is a key feature of an e-leggridea, a presented system is a
web application. Before use, each user is obligedreate an individual account,
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which can later be registered to one of the exjstiourse templates. Each course starts
with a description and some predefined settings tastks, which are open for
modifications. Once user joins the course, he/stetivo Scrum sprints to create all
the tasks (number of sprints has been limitedHersake of simplicity). As a result the
team should create a potentially shippable prothatt should fulfill the requirements
set up in the course. At the end of the courseestisdnot only should have a better
understanding of agile methodology such as Scrurhalso they should be able to
continue their project outside the application. Tiein idea is to familiarize users with
the concept of Scrum, project management and thmramities of “organized”
cooperation.

One of the biggest challenges when creating aricgpigin like this is to replace
these Scrum elements that need a “true” interagtisnch as scrum meetings or the
concept of stickers used on a scrum board, by taabisolutions. Solutions to that
problems have been presented in the latter painiecdrticle.

3.3. Who takes part in a process

There are several roles defined in the presentglicapion. The first role is a role
of Product Owner, which symbolizes a vision of firal product. Product owner
might invent changes or change existing systemimements. He/she is responsible
for all actions that are coming from outside of ttem. He/she focuses on the product
being done on time. His/her vision might changerdirae. Next, there is a role of
Scrum Master - one person responsible for orgagithie team. Scrum Master resolves
conflicts, makes decisions when needed and trikeep the whole team motivated to
deliver a final product on time. Each sprint engisshowing a potentially shippable
product that is created by a team of developerthoibh developer role is the most
basic one, it is essential for the whole courdais is where most of the job is done.
The primary job of developers is to write code thatresponds to what has been
agreed on user stories. They need to cooperatifid@etly deliver the final product.
Apart from the users, that are directly involvedaimealization of the course, there is
also a role of an administrator which allows toeswjse each course and make system
modifications if necessary. Due to simplicity ofcarrent application, some tasks
requiring both changes in the application or spedifcourse can be done by
administrator.

The software presented here is not a fully compdetetion, some simplifications
were used, so roles are limited. In real projeltgse should be a much greater variety
of roles, such as: testers, UX designers, grapgsgders, software engineers etc.
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3.4. Course workflow overview

The goal of this e-learning system was not onhgtide students through the
course, but also to allow for as much of their omrention as possible.

Learning stage Project Details Sprint #n ‘ Project Summary
Scrum E-Learning overview | Roles in a project | Sprint backlog Write reviews
Learning Materials Current progress Sprint board Read reviews
Solve Quiz Product Backlog | Task dashboard

General Discussion Task review
Scrum Poker Sprint discussion
Retrospection

sequential order . . sequential
} iteration J—’

Figure 2. Scrum Learning application workflow

Fig. 2. presents main stages of the applicatioe. Jé¢neral direction of work goes
from left to right and from top to bottom. The sefsent horizontal stages are only
available when Scrum Master enables them (theylauleed by default). Sections
indicated in Fig. 2 are presented below, sortedraag to their order of occurrence in
a project.

3.5. Learning stage

The learning stage begins with introduction to dipplication and describes the
goal and mechanics of the system as well as prevddee general information about
Scrum, team management and programming techniques.

Application allows to upload some of the most comipaused formats such as
.pdf, . mp3 or .mp4. Course creator role is to fiuhe files that should be necessary in
the process of learning Scrum (such as Manifestéd\@ile Software Development) as
well as materials that concern a specific programgniénguage (JavaScript is used for
solving tasks).

Apart from that, learning stage covers topics #rat specific for the project and
would be necessary to understand the topic of these. For instance, if the project
was to develop software for a chess game, it wbeldice if the rules of the chess
were somehow explained in this section.

The last part of this stage is a test, which hasetpassed in order to proceed to
the next stages of the course. It ensures thaty gearticipant of the course has
acquired the required knowledge. It resemblestke liiit an entrance exams to the
universities and is essential for assuring thatyeres is “on the same page” with the
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course reading. Without passing the quiz it is pugsible for the students to proceed
further.

3.6. Project details

First step for starting a project is to assign sdle a team (forming a team in
Scrum is one of the most important tasks). In th&rent progress” section users can
see details of the course such as: deadlinesciparis and their roles, burndown
charts, number of user stories etc. Each user czgss this site at any given moment
of the course.

At the beginning this section remains empty buthesteam makes progress with
their tasks more and more information is preserfedduct backlog stage is one of the
most important ones. It is here, where the Scruamtereates stories that will be
realized. Some stories were predefined by the eoamsator. Other might be created
by the users itself, if they want to create sonmgthéxtra. This gives the team an
independence and makes each course very diffemntdthers.

General discussion section is a place where evarficjpant can share their
opinion on a public chat. Communication in Scrurmésy important. It would be best
to communicate in person, but that is one of mampkfications of the Scrum rules in
the application, to fit into e-learning criteria.

Scrum poker is a place where team members estiimatiime needed for stories
to be completed. It is a very effective technighat tallows to reach an agreement,
even if first estimations are far apart.

3.7. Sprints

Once stories have been estimated and moved tortitig backlog the actual
work can be done. Each sprint starts with selectnges from product backlog to the
sprint backlog. Users together come to agreemenh@m many stories can be
delivered during the sprint. Once selection is maldgeelopers may proceed to sprint
board (as shown in Fig. 3). Each developer cansmacstory that he will be working
on and move it to Work in progress section on tbaré.
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Not started Work in progress To be reviewed Completed

Task #5 Task #1 Task#3 Task#2

Task details... Task details... Task detals... Task details...

e fw A

Figure 3. Scrum process

Once the developer decides the story is ready &t move the story to “To be
reviewed” section. In this stage, automatic test¢he code can be carried out - in
addition to any required manual test. After theystoassed tests it can be moved to
Completed section and story points are accountedhéo current project status.
The developer can pick another one from Not stagtdion and start working on it.
If story has not passed the tests or the persdnaas doing a manual inspection did
not accept it, then such story needs to be rewritienatch the requirements.

At the end of each sprint there is a retrospecfidiis mechanism of presented
application checks which stories have been finished have met the criteria defined
in the tests.

The goal of each sprint is to develop a shippabbelyct increment. When sprint
is finished, the system gathers all the storiemf@ompleted section, combines them
and presents results on a screen. This allows ptanuner and each member of the
team to see the current progress of the project.

When the course is finished students can keep wgrih a project on their own
by uploading files with code to the version consgstem of their choice or keep the
results as a proof of their competence. They caldd create another course and refine
the project.

3.8. Project summary

The essence of Write reviews stage is a sincerearpabout each member of the
team. Each participant has to fill a review fornoatother participants. The form is
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simple and has only two fields. A brief descriptioha user goes into the first field.
The next field stores an overall grade (value fioto 5). Reviews are anonymous.

In Read reviews section each user can read hisgliEws without knowing their
authors. This encourages all the participantseaterhonest reviews.

It is important to note that that Project summadrgisd not be the only stage that
allows for assessment as it should also take glaceg solving tasks and handling
inter team communication during Scrum Poker or @drigiscussion phase. Such an
approach to assessment is called formative assessams is oriented toward
individual student. Its effectiveness improves vitie number of assessments. For that
reason they should be performed throughout fomthele duration of the course and
not just at the beginning or at the end. Systemasisessing stimulates students’
involvement and systematic work that can boostr th@dtivation and engagement.
Finally it results in more thorough understandifighe material [6].

In contrary, summative assessment usually checggedeof subject absorption
[7]. The tests are a valuable source of informafmmteachers as they can identify
what parts of material have been well understoodtbgents and which need a more
in-depth explanation or revision. However, thismaggh is often criticized for leaving
student on his own. If tests are taken at the émodurse, it might be difficult to realize
that some students are having problems with spqudit of material in time.

4. Summary

The main objective of this paper was to presenew tool for training project
managers and developers by offering to them thaileg environment imitating the
major aspects of the Agile projects. Since the gmtojmanagement skills greatly
improve with the growing experience, the hands-apeementing with various
scenarios offered by the web-based system desdnidxedis likely to provide a helpful
insight into field of project management.

It should be noted that the application at thigystés a prototype open for
modifications. There are multiple ways that it abbk further developed with one idea
being to increase the number of parameters to mu@erum settings e.g. defining
length of the sprint stage. Another idea is todailtool, that would actually not only
serve as a learning platform, but could also be irs@ real-life projects. Such change
would require by-passing the currently existingniesons on number of iterations and
project roles and increasing the role of produchemv These are, however, only
technical issues, which can be solved with relatiase.
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