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The in­crea­sing use of agi­le met­hods for soft­wa­re de­ve­lop­ment crea­tes the need for the­se met­hods to be­co­me part of the edu
ca­tion of fu­tu­re com­puter and in­for­ma­tion scien­ce en­gi­neers. On the ot­her hand, teac­hing the­se met­hods gi­ves us an op­por
tu­nity to ve­rify in­di­vi­dual agi­le con­cepts and their ef­fec­ti­ve­ness. For that rea­son, pro­ject work is an ap­pro­pria­te and fre­quently 
used form of teac­hing that enab­les stu­dents to get ac­qu­ain­ted with agi­le met­hods and, at the same time, pro­vi­des case stu
dies for eva­lua­ting in­di­vi­dual agi­le con­cepts. We des­cri­be our ap­proach to teac­hing the Scrum agi­le met­hod, wit­hin the soft
wa­re tech­no­logy cour­se, in coo­pe­ra­tion with a soft­wa­re de­ve­lop­ment com­pany. Stu­dents were taught through work on a real 
pro­ject for which a list of re­qui­re­ments was sub­mit­ted by the com­pany. A co-wor­ker of this com­pany par­ti­ci­pa­ted throug­hout 
the teac­hing pe­riod pla­ying the role of cu­sto­mer’s repre­sen­ta­ti­ve.  Du­ring their work, stu­dents con­si­stently used the Scrum 
met­hod and at the end of each ite­ra­tion they eva­lua­ted their ex­pe­rien­ce by means of a que­stion­nai­re. In the ar­tic­le, the Scrum 
met­hod is pre­sen­ted first, then a des­crip­tion of work on the pro­ject is gi­ven and fi­nally the re­sults of the sur­vey are des­cri­bed. 

Key words: agi­le met­hods, Scrum, soft­wa­re de­ve­lop­ment, com­pu­ter en­gi­nee­ring edu­ca­tion, uni­ver­sity-in­du­stry co-ope­ra­tion

Teac­hing Scrum in Coo­pe­ra­tion with ­
a Soft­wa­re De­ve­lop­ment Com­pany

1	 In­tro­duc­tion

The role of agile methods (Abrahamsson et al., 2002) in soft
ware development is increasing. The results of the survey 
published by Dr. Dobb's Journal in 2008 (Ambler, 2008) show 
that the introduction of agile methods increases productivity, 
quality and satisfaction of the software development stake
holders. A comparison between companies that use the agile 
approach to software development and companies that use tra
ditional disciplined approach (Ceschi et al., 2005) showed that 
adopting the agile approach improves project management and 
customer relationships. Nevertheless, in spite of the positive 
experience, there are still doubts about the effectiveness of 
agile methods, as if by using a few typical practices in extreme 
measure they bring instability and increase risk. 

It is very important for the future computer science engi
neers to receive knowledge about agile methods during their 
studies. Since there are often opposite opinions about the 
effectiveness of the agile approach, teaching these methods 
offers many opportunities to check individual concepts in 
practice. Therefore, courses that deal with software deve
lopment often include practical project work on almost real 
problems, so that students can familiarize themselves with 
the advantages and disadvantages of the agile approach. The 
examples of such courses include teaching of extreme pro
gramming (Shukla and Williams, 2002; Dubinsky and Hazzan, 
2003), testing the effectiveness of test driven development and 

pair programming (Xu and Rajlich, 2006), and teaching the 
differences between agile and disciplinary approach to softwa
re development (Robillard and Dulipovici, 2008).

This was also the approach that we have chosen in the 
academic year 2008/09 for the final software technology 
course at the Faculty of Computer and Information Science at 
the University of Ljubljana. The course is taught to Computer 
Science students in the last (eighth) semester of their studies. 
We have selected the Scrum agile method (Schwaber, 2004), 
since it is one of the most widespread agile methods. Our goal 
was to test this method in circumstances which reflect reality 
and to monitor development process performance by using 
metrics, defined in (Mahnič and Vrana, 2007).

In order to enable students to work on an almost real pro
ject we have contacted the company SRC, one of the leading 
Slovenian software development companies. For the purpose 
of our course, SRC presented the students with the require
ment specifications for the project “General Hospital Informa
tion System” and also provided an employee (a post-graduate 
student) who played the role of Pro­duct Ow­ner. In Scrum 
terminology this is the customer’s representative or domain 
expert responsible for functionality of the new software. Stu
dents’ task was to implement the given requirements by using 
the Scrum method and at the same time provide measurements 
used for calculating the indicators of the development process 
performance. 
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In the next section we shall briefly present the main featu
res of agile methods and give a short description of Scrum. In 
the third section we shall present in detail the students’ project 
which was used as a case study for teaching Scrum and imple
mentation of measurements used for performance monitoring 
and building the repository in line with CMMI requirements 
(Mahnič and Žabkar, 2007). The fourth section will be dedi
cated to the results of the survey for the analysis of students’ 
satisfaction with the Scrum method and project work. At the 
end, we shall state the most important results and experience 
gained by the described approach. 

2	 Agi­le met­hods and Scrum 

2.1	 The main fea­tu­res of agi­le met­hods

Agile methods have emerged as an alternative to the traditio
nal, heavily documented and disciplined approach to software 
development. The features of agile methods are simplicity, 
little documentation and fast response to changes requested by 
the user. At the same time, the user is more actively involved 
in development of the new product. 

The foundations of agile movement were established in 
2001, when a group of 17 consultants and practitioners gat
hered and published the four basic values of agile methods 
(Manifesto, 2001): 
n	 individuals and interactions over processes and tools,
n	 working software over comprehensive documentation,
n	 customer collaboration over contract negotiation, and
n	 responding to change over following a plan.

Since then the usage of agile methods has been constantly 
increasing. The aforementioned survey (Ambler, 2008), in 
which 624 information technology experts have taken part 
(71% from North America, 17% from Europe and 4.5% from 
Asia), shows that 69% of the participants have worked on the 
projects managed by agile methodology. We can also see that 
the success rate of these projects is 77.5%, which is much hig
her than the traditional approach. 

In the literature we can find many agile methods, such as:
n	 XP-Extreme Programming (Beck, 2000), 
n	 FDD-Feature-Driven Development, 
n	 Crystal, 
n	 Scrum etc. 

According to data referenced by Schwaber, Leganza and 
D’Silva (2007), the most popular agile methods are Extreme 
Programming and Scrum.

2.2	 The Scrum met­hod

The Scrum method emerged in the first half of the 1990s. The 
origin of its name is in rugby and means bringing the ball back 
into the game. It is the software development approach which 
directs as iterative and incremental way of work.

The project is divided into iterations named Sprints. Each 
iteration (Sprint) takes 30 calendar days and must result in the 
working software code which presents a new (additional) soft
ware functionality. Software code must be completely tested 
so that the customer can use it. In this way, the customer gra
dually receives individual parts of the solution that he/she can 

Fi­gu­re 1: Scrum soft­wa­re de­ve­lop­ment pro­cess (Schwa­ber, 2004)
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immediately use. The Scrum method development process is 
shown in Figure 1.

The development is based on the list of the customer’s 
requirements named Product Backlog. This list is maintained 
by the customer’s representative (Product Owner) who repre
sents users’ needs and takes care of project financing. He/she 
adds new requirements if necessary and sorts them by priority 
determined by the present users’ needs.

At the beginning of each iteration the customer’s repre
sentative (Product Owner) meets with the development team 
(Team) so that they can together determine the subset of requi
rements to be developed in the next iteration. The meeting 
(Sprint Planning Meeting) takes 8 hours and consists of two 
parts, 4 hours each. In the first part the Product Owner and 
the Team agree which requirements from the list will be inc
luded in the next iteration. In the second part the development 
team builds the list of tasks necessary for implementation of 
the agreed requirements (Sprint Backlog). During the Sprint 
the bigger tasks are further divided, so that implementation of 
each task takes 4 to 16 hours of work. 

During the iteration team members meet every day at a 
short 15-minute meeting (Daily Scrum Meeting) where each 
member answers three questions:
n	 What did you do yesterday? 
n	 What are you planning to do today? 
n	 What impediments stand in the way of meeting your com

mitments to this Sprint and this project? 
In this way the project progress is transparent and imme

diate actions are taken when necessary. 
At the end of each iteration the development team presents 

the results of its work to the Pro­duct Ow­ner and all interested 
users. The presentation takes place at a special meeting named 
Sprint Re­view Mee­ting which enables users to comment on the 
work done and give their suggestions for the requirements to 
be developed in the next iteration. 

Before the next iteration the development team meets with 
Scrum­Ma­ster (a person responsible for the Scrum process) in 
order to assess the work in the previous iteration and agree on 
the improvements that would increase performance and soft
ware quality in the next iteration. 

Fi­gu­re 2: List of re­qui­re­ments (Pro­duct Bac­klog)
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The role of Scrum­Ma­ster is to a certain extent similar to 
the role of the project manager, but instead of determining and 
delegating individual tasks, he makes sure that the Scrum met
hod is being followed in the most effective way. His important 
role is to provide the development team with optimal working 
conditions and to take care of immediate problem solutions. 

The Team responsible for implementation of the requi
red functionality has an interdisciplinary structure and is self 
organized. Team members delegate tasks by themselves and 
are collectively responsible for the success or failure of the 
project. 

It is stated at the Scrum Community Wiki web page 
(2009) that Scrum is used by the biggest world companies, 
such as IBM, Microsoft, Oracle, Yahoo, Google, Toyota, 

BMW, etc. as well as many small and medium sized compa
nies. Scrum is used for all types of projects including financial, 
web and health-care projects. 

3	 Stu­dent pro­ject case study

The aim of the student project at the final software technology 
course was to teach students to use the Scrum method on an 
almost real project based on real requirements of a specified 
customer. In order to find this kind of project the SRC com-
pany was contacted, which prepared the list of requirements 
and provided an employee who played the role of customer’s 
representative (Pro­duct Ow­ner). 

Fi­gu­re 3: Exam­ple of the Sprint Bac­klog form
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SRC is one of the leading Slovenian companies in the area 
of IT technologies and since its beginning has been supporting 
new ideas and project management methods with the aim of 
improving the internal working environment, quality of work 
and customer satisfaction. They have already implemented 
several projects using agile methods and intend to gain more 
experience and knowledge in this area. Therefore, the com
pany has accepted the offer from the Faculty of Computer and 
Information Science in order to improve its knowledge about 
the theoretical and practical background of the Scrum method. 
On the other hand, the students have gained the opportunity 
to use the method on a real project provided by the company. 

Since SRC and its company Infonet Kranj, d.o.o. have 
been offering solutions in the health area for a long time, 
the project was related to the development of the informa
tion system of a general hospital. The SRC company played 
the role of the customer, represented by their employee as a 
Pro­duct Ow­ner. In order to make sure that the development 
would be in line with the Scrum method, we have precisely 
defined other roles on the project: the teacher played the role 
of Scrum­Ma­ster and students were grouped in three teams 
with four members. Each team independently developed the 
required software.

At the beginning, the Pro­duct Ow­ner prepared the list 
of requirements (Pro­duct Bac­klog) shown in Figure 2. The 
requirements were grouped in several modules which inclu
ded preparing and maintaining electronic medical records for 
each patient, patient appointment reservations and medical 
examination management, connection to the insurance com
pany which provided personal data about patients and their 
insurance, and recording data on operative interventions. He 

also prepared a rough data model and code tables, such as the 
code table of medicaments. 

The project has been divided into two iterations. As requi
red by Scrum, each iteration started with the Sprint Plan­ning 
Mee­ting, at which the Pro­duct Ow­ner presented requirements, 
and ended with the Sprint Re­view Mee­ting at which develop
ment teams have presented the results of their work. At the 
end of each iteration we have organized a Sprint Re­tros­pec­ti­ve 
Mee­ting at which we analyzed advantages and disadvantages 
in the previous Sprint and agreed on the improvements in the 
next iteration.

Because of the obligations that students had with other 
courses it was impossible to expect that Daily Scrum Mee­tings 
would take place every day, as requested by Scrum. In order 
to follow the Scrum method requirements as closely as pos
sible we have asked students to have meetings twice a week: 
on Mondays and on Thursdays. On Mondays the meetings 
took place during lab hours, at which the teacher (as Scrum­
Ma­ster) and SRC employee (as Pro­duct Ow­ner) were present. 
On Thursdays the students had meetings on their own. There 
were 11 meetings during the first iteration, which lasted from 
2nd March 2009 until 6th April 2009 and 13 meetings during 
the second iteration, which lasted from 9th April 2009 until 
1st June 2009.

For each iteration every development team maintained its 
own task list (Sprint Bac­klog). For each task the team determi
ned the team member responsible for the implementation and 
estimated the number of remaining working hours necessary 
for the task implementation. At the Daily Scrum Mee­ting stu
dents recorded the number of hours spent on each task and 
estimated the number of hours remaining until completion 
of the task. The Scrum method requires only recording the 

Fi­gu­re 4: Grap­hi­cal pre­sen­ta­tion of the amount of re­mai­ning work (in hours) – Sprint Burn­down Chart
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Tab­le 1: Ave­ra­ge gra­des for the que­stions re­la­ted to the list of re­qui­re­ments

Tab­le 2:	 Ave­ra­ge gra­des for the que­stions re­la­ted to the Sprint Bac­klog 
	 main­te­nan­ce

amount of work remaining, but recording the amount of work 
spent also enabled us to monitor performance indicators of the 
development process in the model described in (Mahnič and 
Vrana, 2007) and (Mahnič and Žabkar, 2007). In this way the 
project presented also the case study for the implementation 
of this model.

We have prepared a special form for maintaining the 
Sprint Bac­klog. The completed form for one of the develop
ment groups is shown in Figure 3. Students sent the filled form 
to Scrum­Ma­ster after each Daily Scrum Mee­ting. The data 
about hours spent and remaining enabled the Scrum­Ma­ster 
and development team to regularly monitor the work progress.

The total amount of work remaining was shown after each 
Daily Scrum Mee­ting as a chart named Sprint Burn­down Chart 
which enabled comparison between the actual project progress 
and an ideal situation with the amount of work remaining 
decreasing linearly across time. Sprint Burn­down Chart for the 
task list in Figure 3 is shown in Figure 4. 

4	 Que­stion­nai­re Analy­sis

After each iteration the students were asked to answer a que
stionnaire in order to get the response on their satisfaction with 
the project progress and their opinion on the Scrum method. 
30 students participated – besides the students working on the 
hospital information system also the students working on the 
tool for project management based on Scrum. The question
naire had 14 questions, for each question answers ranged from 
1 to 5. Grade 1 was the worst and grade 5 was the best. For 
each question the students could write their comments and 
explain the grade. 

4.1	 List of Re­qui­re­ments

The first two questions were related to the list of requirements 
(Pro­duct Bac­klog).

Que­stion 1: Cla­rity of ini­tial Pro­duct Bac­klog (Was the 
Pro­duct Bac­klog for the cur­rent Sprint clearly de­ter­mi­ned? 

Did you un­der­stand the Pro­duct Ow­ner re­qui­re­ments from 
the short des­crip­tion for each re­qui­re­ment?)

The general response was that the description of indivi
dual requirements was too short and not specific enough. But 
the majority of questions were answered at the meetings where 
Pro­duct Ow­ner participated. As shown in Table 1 the average 
grade for this question improved significantly after the second 
iteration. The reason might be that we have prepared additio
nal user cases for both projects, which gave students a better 
understanding of the requirements. 

Que­stion 2: Time es­ti­ma­te for the in­di­vi­dual re­qui­re­
ments from Pro­duct Bac­klog (Were the time es­ti­ma­tes for 
the wor­king hours re­qui­red ap­pro­pria­te?)

The majority of students answered that the initial estima
tes agreed with the Pro­duct Ow­ner were correct. The grade 
for this question also improved significantly in the second 
iteration.

4.2	 The task list main­te­nan­ce

Que­stion 3: Ad­mi­ni­stra­tion of the Scrum met­hod 
(Were the spreads­heets clear and easy to un­der­stand?)

Que­stion 4: Ad­mi­ni­stra­tion wor­kload
Maintaining the task list (Sprint Bac­klog) and recording 

the number of hours spent and remaining required additional 
administrative work from the members of the development 
team. Therefore, we were interested to find out how students 
evaluate this additional workload. The answers have shown 
that the students had problems at the beginning, because the 
procedure of filling the Sprint Bac­klog form was not clear, 
especially for the cases when bigger tasks had to be split into 
smaller ones and the initial estimate of work remaining had 
to be replaced with estimates for the new tasks. But later the 
students got used to the principles of entering data so that the
re were no special problems. This is reflected in the average 
grade shown in table 2 which rose in the second iteration from 
3.7 to 4.3. Regarding question 4 we can see from the average 
grade that the students were equally satisfied with the admini
stration workload, since the average grade 3.3 did not change. 
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4.3	 Tech­ni­cal and con­tent prob­lems

Que­stion 5: Tech­ni­cal prob­lems at the be­gin­ning of 
the Sprint

Que­stion 6: Tech­ni­cal prob­lems at the end of the Sprint
Members of each development team made the choice of 

development technology by themselves. A few groups selec
ted familiar technologies, already used by some members of 
the team. Some groups decided to use new technologies and 
wanted to gain additional experience and knowledge, so they 
had more problems at the start. Technical problems were also 
related to integration of code written by different developers. 

We can see from the answers that in the first iteration 
there were more problems at the beginning of the Sprint (ave
rage grade 3.3) and fewer at the end (average grade 3.9). By 
contrast, in the second iteration there were fewer technical 
problems at the beginning of the Sprint (average grade 4.1) 
and more at the end (average grade 3.7). This can be explai
ned by the fact that at the beginning of the second iteration 
the students had already established the required technical 
infrastructure, but were coping with integration of the code 
into operational solution at the end. The details are shown in 
Table 3. 

Que­stion 7: Con­tent prob­lems (un­der­stan­ding re­qui­
red func­tio­na­lity) at the be­gin­ning of the Sprint

Que­stion 8: Con­tent prob­lems (under­stan­ding re­qui­
red func­tio­na­lity) at the end of the Sprint

Regarding the content problems it was important that 
the development teams had no user representative who could 
promptly answer the developers’ questions. Even though the 
Scrum method demands an interdisciplinary development 
team (including the user representatives), we could not orga
nize it since all team members were developers. Therefore, 
the students suggested that it would be better if the customer’s 
representative would test the software during the iteration and 
give comments promptly (and not at the end). In the first itera
tion the average grade for question number seven was 3.5 and 
for the eighth question 4.1. Similarly to the questions related to 
the technical problems, we can see that the content problems 
increased at the end of the second iteration, when individual 
programs had to be integrated in the operational solution. The 
average grades are shown in Table 3. 

4.4	 Coo­pe­ra­tion with ot­her pro­ject ­
sta­ke­hol­ders

Que­stion 9: Scrum Ma­ster Coo­pe­ra­tion
Que­stion 10: Pro­duct Ow­ner Coo­pe­ra­tion
Que­stion 11: Coo­pe­ra­tion with ot­her team mem­bers
Regarding questions number 9 and 10 the students were 

satisfied with the Scrum­Ma­ster and Pro­duct Ow­ner coopera
tion. Regarding question 11 many students made comments 
that they knew each other very well from before and this 
made their working together easier. With more heterogene

Tab­le 5: Ave­ra­ge gra­des for ge­ne­ral que­stions

Tab­le 3: Ave­ra­ge gra­des for que­stions about tech­ni­cal and con­tent prob­lems

Tab­le 4:	 Ave­ra­ge gra­des for the que­stions about coo­pe­ra­tion with ot­her 
	 pro­ject sta­ke­hol­ders
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ous groups there were more problems in this area. All grades 
improved in the second iteration, which shows that the Scrum 
method positively affects relationships and teamwork. Average 
grades for each question can be seen in Table 4. 

4.5	 Ge­ne­ral que­stions

Que­stion 12: Ap­pro­pria­teness of the sco­pe of pro­ject 
work (Was the sco­pe of pro­ject work ap­pro­pria­te?)

Que­stion 13: Ge­ne­ral es­ti­ma­te of sa­tis­fac­tion with pro­
ject work

Que­stion 14: Ge­ne­ral es­ti­ma­te of the Scrum met­hod 
(Was this met­hod use­ful for the de­ve­lop­ment team? Would 
you recommend it to ot­her de­ve­lo­pers?)

The answers to question number 12 show that the scope of 
the project work was appropriate, so that the majority of stu
dents were not overloaded and they could fulfill other student 
obligations at the faculty. The students were rather satisfied 
with the project progress and the method. We can see from 
their comments that they consider the Scrum method appro
priate for work in bigger teams and on bigger projects. Their 
opinion was that the method importantly increases the trans-
parency of development progress without demanding a lot of 
administration, which is difficult for the developers. Average 
grades for this group of questions are shown in table 5. 

5	 Conc­lu­sion

The approach to teaching the final software technology course 
described in this paper represents a continuation of our efforts 
to ensure closer cooperation with software companies, already 
presented in one of our previous papers (Mahnič, 2008). The 
experience has shown that this kind of co-operation benefits 
everyone involved in the pedagogical process. 

While working on a real project the students obtained 
knowledge of the advantages and disadvantages of the Scrum 
method, and were introduced to the problem of quantitative 
monitoring of the development process, which is an impor
tant research challenge for agile methods. They also gained 
practical experience and increased their transferrable skills 
like teamwork, communication, planning and task delegating, 
presenting the solution etc. This kind of knowledge cannot be 
communicated through formal lectures, but only in a profes
sional working environment. 

The involvement of SRC in teaching this course enabled 
the company to test one of the potentially interesting agile 
methods without risk and additional workload for its emplo
yees, so that it could use that method in its operations. The 
SRC employee who was involved in the project could esti
mate the advantages and disadvantages of Scrum on the basis 
of experience and could find the way of implementing this 
method in the regular procedure of the company. In this way 
we have transferred the knowledge from the academic world 
to the practice, which does not happen as often as we hope 
and need. Based on the practical experience gained, SRC will 
improve its internal method of software development. 

Co-operation with industry enabled the teacher to expo
se students to one of the agile methods in a practical way. 

The experience has shown that students’ learning motivation 
increases if they can test their knowledge in practice. At the 
same time this project had an important research component: 
it was used as a case study for evaluation of the measurement 
model developed at the faculty. This project helped us to gat
her the real data necessary for calculating the performance 
indicators for software development using the earned value 
method. 
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Ljub­lja­na. He is the de­puty of the IT de­part­ment at the Uni
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Poučeva­nje me­to­de Scrum v so­de­lo­va­nju s pod­jet­jem za raz­voj pro­gram­ske opre­me

Vse večja upo­ra­ba agil­nih me­to­do­lo­gij za raz­voj pro­gram­ske opre­me zah­te­va, da učenje teh me­to­do­lo­gij po­sta­ne se­stav­ni del 
izo­braževa­nja bo­dočih inženir­jev računal­ništva in in­for­ma­ti­ke. Po dru­gi stra­ni pa je možno sko­zi poučeva­nje teh me­to­do­lo­gij 
pre­ve­ri­ti tudi po­sa­mez­ne agil­ne kon­cep­te in poi­ska­ti na­tančnejše od­go­vo­re na vprašanja o nji­ho­vi učin­ko­vi­to­sti. Zato se kot 
naj­pri­mer­nejša ob­li­ka poučeva­nja po­go­sto upo­rab­lja delo na pro­jek­tih, ki omo­gočajo, da štu­den­ti v prak­si spoz­na­jo značil­no­sti 
agil­ne­ga pri­sto­pa, obe­nem pa služijo kot štu­di­je pri­me­ra za ovred­no­te­nje po­sa­mez­nih agil­nih kon­cep­tov. V član­ku opi­su­je­mo, 
kako smo v sklo­pu pred­me­ta Teh­no­lo­gi­ja pro­gram­ske opre­me izpel­ja­li učenje agil­ne me­to­de Scrum v so­de­lo­va­nju s pod­jet­jem 
za raz­voj pro­gram­ske opre­me. Učenje je po­te­ka­lo ob delu na real­nem pro­jek­tu, za ka­te­re­ga je sez­nam zah­tev po­sre­do­va­lo 
pod­jet­je, so­de­la­vec tega pod­jet­ja pa je ves čas so­de­lo­val s štu­den­ti kot predstav­nik na­ročnika. Štu­den­ti so pri svo­jem delu 
do­sled­no upo­rab­lja­li me­to­do Scrum in na kon­cu vsa­ke ite­ra­ci­je s po­močjo an­ke­te oce­ni­li svo­je iz­kušnje. V član­ku je naj­prej 
na krat­ko pred­stav­lje­na me­to­da Scrum, nato sle­di opis po­te­ka dela na pro­jek­tu, na koncu pa so pred­stav­lje­ni re­zul­ta­ti an­ke­te. 

Ključne be­se­de: agil­ne me­to­do­lo­gi­je, Scrum, raz­voj pro­gram­ske opre­me, izo­braževa­nje inženir­jev računal­ništva, so­de­lo­va­nje 
uni­ver­ze z gos­po­dars­tvom




