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Abstract 


This thesis aims to create a course that introduces essential theoretical grounds as 
well as practical examples of project management in IT. The course is founded on 
widely used standards of both project management and software development. It 
focuses on the way these standards can be combined in order to select an approach 
that is fitting to the project's initial settings. The example-based part of the course is 
founded on two project cases. The first project is managed using an agile approach, 
the second one using a predictive approach. In each of these two examples, a pro-
ject's lifecycle is followed, presenting managerial techniques that comply with the 
selected type of management. 
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1 Introduction 


Projects are at the heart of each business' activities. In a limited period, projects aim 
 to create a unique product that will bring value to its stakeholders. In order to suc-
 ceed, projects need to be suitably managed to stay within the agreed borders of time, 
 budget and scope. IT-based projects and software development projects, in particu-
 lar, are in a great risk of failure [1], often as a result of erroneous management. A 
 well-managed IT project is based on applying the right methods, techniques, tools 
 and competencies the choice of which depends on the approach selected. Each pro-
 ject needs to be approached in a way that is suitable for its initial settings. For in-
 stance, a communication strategy within a large and diverse team cannot be based 
 on face-to-face interactions, or delivering a fast-time-to-market product cannot be 
 planned in an exhaustive and time-consuming way. 


M y goal within this thesis is to create a course that teaches students the importance 
of selecting an appropriate managerial approach, as well as the methods, tech-
niques, tools and competencies that such approach requires. The second chapter of 
this thesis presents the motivation for such course, together with the requirements 
for its design. The third chapter introduces concepts, knowledge areas, principles 
and processes of IT project management, the knowledge of which was mostly de-
rived from the widely used standards of project management and software devel-
opment. It also shows how these standards can be combined in order to approach 
an IT project of certain initial settings successfully. Fourth chapter analyses the con-
tents of other project management courses taught at Czech faculties with an IT spe-
cialization. The fifth chapter introduces example-based learning and the reasoning 
behind basing the course on two analogical project examples, followed by sugges-
tions for the design of such examples. The sixth chapter describes the developed 
course, focusing on both how it is structured and what it contains. The seventh 
chapter reflects on the work done and discusses alternations and improvements. 
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2 Motivation and requirements 


The outcome of this work is a course that will be taught at the Faculty of Informatics 
 at Masaryk University in Brno, Czech Republic. Faculty of Informatics (FI) is an es-
 tablished institution that specializes in computer science education. The study pro-
 grams here focus on both theoretical computer science and applied informatics. 


When studying applied informatics, students can specialize in Artificial intelli-
 gence, Visual informatics, Computer systems, communication and security, but also 
 Software systems and services management1. Being able to manage a project is one 
 of the essential competencies of the latter program's graduate. This is where the 
 need for project management course emerges. 


The Project management course that is currently taught at FI requires renovation. 


According to its lecturer, it does not reflect current trends in project management. 


It is composed of mainly theory-based lectures, with some references to real-life 
 project management and its techniques2. A significant focus of the course is on soft-
 ware quality measurement and testing. Software quality, however, has become a 
 primary subject in other courses taught at FI, e.g. Software Quality3, Software Engi-
 neering I4 and Software Engineering IP. Over the last years, the course has become 
 more popular, with 83, 103, 147,120 and 121 students enrolled in the Spring semes-
 ters of 2015, 2016, 2017, 2018 and 2019, respectively. Despite this fact, the present 
 allotted time for the course is two hours a week for approximately 12 weeks of the 
 Spring semester. These two hours will be taught in the form of lectures as combining 
 lectures with practical seminars for over 100 students in the allowed 2 hours is con-
 sidered counter-productive. Practical learning, however, is one of the main require-
 ments for the course design. 


The lecturer wishes to introduce students to main theoretical grounds, as well as 
 practical examples of IT project management, reflecting popular standards of pro-


1 More on programs can be found at https://www.fi.muni.cz/admission/. 


2 Current Project management course's syllabi: https://is.muni.cz/predmet/fi/PA179. 


3 Software Quality course syllabi: https://is.muni.cz/course/fi/PV260. 


4 Software Engineering I course syllabi: https://is.muni.cz/course/fi/PB007. 


 Software Engineering II course syllabi: https://is.muni.cz/auth/fi/PA017. 



(9)ject management and software development. In consistency with the course's cur-
 rent emphasis on managing the development of software within a project, the com-
 bination of project management and software development standards will be the 
 leitmotiv and a basis for understanding IT project manager's day to day business. 


As the course is lecture-based, the required practical examples will be included in 
 the lecture. However, a suggestion for practical seminars consistent with the lec-
 ture's content will also be a part of the outcome. This is in case the allotted time for 
 the course changes in the future. The form and structure of lectures and related 
 study materials will be based on pedagogics' best-practices.  A s the course is at-
 tended by international students, the study materials will be created in English. Ta-
 ble 2.1 structures and summarizes the requirements. 


Table 2.1: Requirements for the course's design. 


1.  The course includes lectures on theoretical grounds of project management in IT, 
 reflecting the contents of popular standards of project management and soft-
 ware development. 


2.  The course includes practical examples of the project's processes, tools and tech-
 niques, with a focus on implications of combining project management and soft-
 ware development methods. 


3.  The course is lecture-based. Deliverables include study materials (presentations) 
 in English. The form is based on pedagogical best-practices. 


4.  The course includes an outline and recommendations for practical seminars' 
content. 
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3 Project management in IT 


This chapter is dedicated to the domain of IT project management. Through the 
 contents of widely used standards, it introduces main knowledge areas, processes 
 and principles that should be included in any course on project management. Be-
 cause of the IT specialization of the course, two popular standards of software de-
 velopment are also reviewed. These represent two main approaches to software de-
 velopment and its lifecycle. The last part of this chapter focuses on the importance 
 of choosing the right approach with regards to the initial settings of the project. It 
 shows how the principles of standards of project management and software devel-
 opment can be combined in order to successfully manage such projects. 


3.1 General project management and its standards 


Projects are a way to temporarily put together the knowledge and means to deliver 
 certain outcome. The International Project Management Association defines project 
 as „unique, temporary, multidisciplinary and organized endeavor to realize agreed 
 deliverables within predefined requirements and constraints [2]". The temporari-
 ness of the project lies in its lifecycle, with typically pre-project, initiation, execution 
 and close phases. For companies, a project is not business as usual. The combination 
 of key factors (e.g. requirements, deliverables, customer, team) makes it unique. 


However, every project has repetitive elements called processes (e.g. creating a 
 plan, analyzing risks, designating roles and responsibilities). A project is essentially 
 a unique set of such processes that can be repeated and even automated in most 
 projects. This is where the standards for project management come to play. 


Whether it's building a house, landing on a moon or developing an information 
 system, each project can be managed by applying general knowledge of the pro-
 cesses that are common to all projects. This know-how can be found in standardized 
 sources, typically called standards, methods, methodologies or frameworks. For the 
 purpose of this thesis, all these standardized sources will be referred to as standards. 


They introduce their readers to terminology, knowledge areas, principles, processes 



(11)and even competencies required for successful project management. Moreover, 
 adopting appropriate standard can contribute to better results, effective coordina-
 tion of different activities, raised transparency and strengthened trust with stake-
 holders [3]. Most companies use standardized project management practices, either 
 in some departments or throughout the entire organization [4]. Using a standard on 
 project management means not having to invent the wheel. 


In order to include a widely acceptable content on project management in the 
 course, three popular project management standards have been used as a source: 


Projects in a Controlled Environment (PRINCE2)6, Project Management Institute's 
 Project Management Body of Knowledge (PMBOK)7 and International Project Man-
 agement Association's Individual Competence Baseline for Project, Programme & 


Portfolio Management (IPMAICB)8. Each of these standards is specific in its content 
 and approach to project management and should be adopted with respect to the 
 project's background and initial settings. The next of this chapter part briefly de-
 scribes the scope of these standards, together with suggestions for its adoption. 


PRINCE2 [5] 


PRINCE2 (Projects in Controlled Environment) is a widely considered leading pro-
 ject management method [5]. It is mostly popular in the country of its origin - the 
 UK. However, its popularity is increasing in other regions, especially Europe and 
 Australia, with over 1 million PRINCE2 certification exams taken globally since its 
 launch in 1996 [6]. When comparing industries, the highest adopters of PRINCE2 
 are IT-based projects [6]. 


6 https://www.axelos.com/best-practice-solutions/prince2 


7 https://www.pmi.org/pmbok-guide-standards 
 https://www.ipma.world/individuals/standard/ 



(12)PRINCE2 is process-based and employs a prescriptive approach, making it a step-by-
 step formula for project management. Its structure is based on seven principles, 
 themes and processes (Figure 3.1). 


project environment 


Figure 3.1.: The structure of PRINCE2 [5]. 


The seven principles are guiding obligations and good practices. For instance, the 
 principle "Defined roles and responsibilities" urges the manager to explicitly spec-
 ify team structure, defining roles and responsibilities. The seven PRINCE2 princi-
 ples are: 


• Continued business justification, 


• Learn from experience, 


• Defined roles and responsibilities, 


• Manage by stages, 


• Manage by exception, 


• Focus on products, 


• Tailor to suit the project. 



(13)The seven themes in PRINCE2 are disciplines of the project that must be continu-
 ously addressed. For instance, the "Progress" theme directs the manager to con-
 stantly monitor and compare actual achievements against planned ones, and to re-
 fer any exceptions up next management level. The seven PRINCE2 themes are: 


• Business case, 


• Organization, 


• Quality, 


• Plans, 


• Risk, 


• Change, 


• Progress. 


The seven PRINCE2 processes map the progression along the project's lifecycle. 


Each process provides a set of activities required for a successful project. For in-
 stance, the "Initiating a project" process prescribes assembling the Project Initializa-
 tion Documentation that includes management strategies and project plan. The 
 seven PRINCE2 processes are: 


• Starting up a project, 


• Directing a project, 


• Initiating a project, 


• Controlling a stage, 


• Managing product delivery, 


• Managing a stage boundary, 


• Closing a project. 


The prescriptive, process-based approach makes PRINCE2 a suitable methodology 
 for „ command and control" type of management of a large and diversified team. 


The larger the team, the more complex communication between its members be-
 comes. PRINCE2's regular reporting on the current project's state and exception re-
 ports in case a set tolerance has been exceeded contribute to easier control of a large 
 team. PRINCE2 is also suitable for projects where all activities need to be thor-
 oughly documented. 


Because of the prescriptive and procedural nature of PRINCE2, adopting other 
standards should be considered when bureaucratic overload is not welcome. Be-
cause of the reporting overload that following PRINCE2 method can generate, its 



(14)suitability is questionable for projects with unstable requirements and frequent 
 change requests that need to be fulfilled effortlessly. 


PMBOK [7] 


The Project Management Association's (PMI) Project Management Body of 
 Knowledge (PMBOK) is an extensive, process-based guide to good practices in project 
 management. Unlike PRINCE2, it is not considered a method or methodology. It is 
 a foundation upon which a method can be built [5]. It originated in North America, 
 where it is also most widely practiced [4]. 


PMBOK's structure comprises of 49 processes grouped into five process groups and 
ten knowledge areas (Figure 3.2). 



(15)Similarly to PRINCE2's themes, PMBOK's knowledge areas are disciplines of a pro-
 ject that have to be addressed constantly. The knowledge areas are: 


• Integration, 


• Scope, 


• Schedule, 


• Cost, 


• Quality, 


• Resource, 


• Communications, 


• Risk, 


• Procurement, 


• Stakeholder. 


The five process groups follow the project's lifecycle and are as follows: 


• Initiating processes, 


• Planning processes, 


• Executing processes, 


• Monitoring and controlling processes, 


• Closing processes. 


The five process groups are further broken into 49 processes (e.g. Plan schedule 
 management, Develop schedule, Control schedule). Each process has clearly de-
 fined inputs, tools, techniques and outputs. 


P M B O K is best used as a handbook or guidance for different knowledge areas, es-
 pecially when looking for related tools and techniques. It is suitable for both expert 
 and entry-level project managers. 


IPMA ICB [2] 


International Project Management Association's Individual Competence Baseline 
 (IPMA ICB) is a competence-based standard for managing a project. 


Unlike the other two standards introduced,  I P M A ICB it is not a how-to method for 
managing projects. It does not include step-by-step guidance on the project's pro-
cesses. Instead, it directs the manager to the required knowledge, skills and abilities 



(16)he should have. Unlike the other introduced standards, it includes a thorough sec-
 tion about soft skills and their usage. Due to this approach, it can be used beside 
 any other standard. 


I P M A ICB's structure comprises of three competence areas - perspective competen-
 cies, people competencies and practice competencies (Figure 3.3). These competence 
 areas are further broken down into 28 competence elements that come with defined 
 purpose, knowledge and skills required, and key competence indicators. 


Practice 


Figure 3.3: The structure of IPMA ICB [2]. 


The perspective competence area supports developing rationale for a project. It com-
 prises of knowledge and skills required for successful interaction with the project 
 environment. The perspective competence elements are: 


• Strategy, 


• Governance, structures and processes, 


• Compliance, standards and regulation, 


• Power and interest, 


• Culture and values. 



(17)The people competence area is devoted to personal an interpersonal competencies. It 
 includes the following elements: 


• Self-reflection and self-management, 


• Personal integrity and reliability, 


• Personal communication, 


• Relationships and engagement, 


• Leadership, 


• Teamwork, 


• Conflict and crisis, 


• Resourcefulness, 


• Negotiation, 


• Results orientation. 


The practice competence area specifies methods, tools and techniques required for a 
 successful project. It comprises of following elements: 


• Project design, 


• Requirements and objectives, 


• Scope, 


• Time, 


• Organisation and information, 


• Quality, 


• Finance, 


• Resources, 


• Procurement, 


• Plan and Control, 


• Risk and opportunity, 


• Stakeholders, 


• Change and transformation. 


I P M A I C B can be useful at any time during the project. It is best used as a handbook 
on different managerial competencies. It is suitable for experienced managers, who 
can embed  I P M A ICB into a management process defined by other standards. 



(18)3.2Project management in IT and standards of SW development 


IT project is the same as any other project in its temporariness, uniqueness and in 
 the way it drives change to the business, delivering value to its stakeholders. The 
 difference is that its deliverables are mostly created and operated using information 
 technology. IT projects can include procurement (e.g. selecting and deploying new 
 antivirus software), network and infrastructure improvement (e.g. improving com-
 pany's network security), system integration (e.g. integrating new content manage-
 ment system with centralized authentication system), or software development (e.g. 


building an interactive website, developing a system to track child immunizations). 


The latter, software development, is the most common type of IT projects [8], [9] 


and therefore a focus of the designed course. 


Nowadays, SW development projects are usually managed within an iterative and 
 incremental, spiral-type lifecycle [9]. The software is developed by following repeat-
 ing cycles of requirements analysis, design, implementation and testing, with little 
 more added to the product each time, until final deployment. The way the outcome 
 is delivered is not only dependent on the development lifecycle, but also the overall 
 development approach. There are two main approaches to SW development - pre-
 dictive and agile [10]. 


The predictive approach is more rigid, with a focus on processes. It is based on thor-
 ough upfront planning, with fixed requirements [9]. Agile approach, on the other 
 hand, is a flexible and adaptable approach that focuses on stakeholder's interac-
 tions. It minimizes upfront planning and welcomes regular update of require-
 ments[9]. Both agile and predictive approaches are represented by specific stand-
 ards. These standards, if applied appropriately, assure the productivity and quality 
 of the project's deliverables. They define the best-practices in the development pro-
 cess. 


For the purpose of the course design, two SW development standards were selected 
- Unified Process as a predictive development standard and Scrum as an agile de-
velopment standard. These standards are introduced in the next part of this chapter. 
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Unified Process is a predictive software development framework. It is use-case-
 driven, architecture-centric. Its lifecycle comprises of iterations that are grouped 
 into phases - Inception, Elaboration, Construction and Transition (Figure 3.4). 


Business Modeling 
 Requirements 
 Analysis & Design 


Implementation 
 Test 
 Deployment 


T i m e 


Figure 3.4: Lifecycle of Unified Process [11 ]. 


A n iteration of the Unified Process is like a mini-project and should not be more 
 than three months long. It includes six workflows: 


• Business modelling, 


• Requirements, 


• Analysis and design, 


• Implementation, 


• Tests. 


As Figure 3.4 shows, these workflows change in their extent as the project pro-
gresses.  A t the inception and elaboration phase, more emphasis is given to Business 
modelling and Requirements. As the project progresses, more and more activities 
are related to analyzing, designing and implementing. The transition phase concen-
trates on testing. 



(20)Because Unified Process is architecture-centric, it is suitable for developing large 
 systems with complex architecture. It requires thorough early-stage planning. A de-
 veloped robust architecture defines the milestone between elaboration and con-
 struction phase. During the whole development process,  U M L diagrams are used 
 to model the current state of the system and its requirements. 


Unified Process is best used for large and complex systems that require thorough 
 and early-stage planning. Due to its emphasis on  U M L modelling, it is suitable for 
 projects that require comprehensive technical documentation. 


Scrum [12] 


Scrum is the most popular agile framework for developing software [4]. Just like 
 Unified Process, it is iterative and incremental. Its agility is applied through strict 
 procedural rules. Its lifecycle comprises of numerous, time-boxed iterations called 
 Sprints (Figure 3.4). 



i f 


Product Backlog 


Figure 3.4: The lifecycle of Scrum [13]. 


At the heart of a Scrum process is the Product Backlog. It is the scope of the product 
 that contains independent items in the form of user stories.  A t the beginning of each 
 Sprint, the team chooses a subset of the Product backlog called the Sprint backlog. 


At the end of each Sprint, a usable Product Increment is released and reviewed by 
the customer. Scrum is a framework that welcomes change. Its frequent releases and 



(21)customer reviews cause frequent changes to Product Backlog's scope or priority or-
 der, all accordingly to the customer's current feedback. 


Scrum is best used in projects where exact requirements are not available upfront. 


Its frequent release of Increments makes it ideal for projects where time to market 
 is a key factor. Because it is based on transparency and communication, it is best 
 applied for projects with smaller teams that are strong at cooperation and open com-
 munication. 


3.3 Selecting management approach 


Every project manager that stands in front of an it-based project is in a high risk of 
 failure. According to Brewer [9], software development projects, compared to other 
 project domains, often come with ambiguous and frequently changed requirements. 


The used technologies can also change rapidly, making the implementation phase 
 chaotic in many cases. Failures within one project can have a cascading effect on 
 other projects in the company's portfolio [14]. These specifics put IT projects at a 
 higher risk of failure, yet the risk management is often underperformed. This results 
 in many unsuccessful projects [1]. Table 3.2 shows the success rate of SW develop-
 ment projects. 


Table 3.1.: Success rate of SW development projects (n = 5000) [1]. 


2013  2014  2015 


SUCCESFULL  41%  36%  36% 


C H A L L E N G E D  40%  47%  45% 


FAILED  19%  17%  19% 


Most common reasons for an IT project's failure include personnel shortfalls, unre-
alistic time and cost estimates, misunderstanding of the requirements, failure to 



(22)gain user commitment, late changes to requirements or lack of effective project man-
 agement skill and approach [15]. The latter - failure to select an appropriate ap-
 proach, can raise the probability of all the other risks. For example, taking a predic-
 tive approach with thorough upfront planning where exact requirements are not 
 known upfront can result in late unwelcome changes to requirements. On the other 
 hand, an agile approach to an extensive and heterogenous project can lead to unre-
 alistic time and cost estimates. Numerous studies have found that project approach 
 needs to be selected with respect to initial project factors, like team size and project 
 domain [16], [17] documenting and reporting policy [18], or the stability of require-
 ments and the need for fast time to market [19], [20]. 


I have created Table 3.2 to show the compatibility of selected standards with initial 
 project environment. The initial project settings are divided into three categories -
 managed team, company and project. Each of the categories contains numerous in-
 itial settings. The compatibility is shown through colored flags - green flags when 
 the standard's and setting's compatibility is ideal, yellow flags for matches that are 
 not optimal, a red flag for conflicting matches that can easily lead to unsuccessful 
 project management. 


Table 3.2: Matching standards to project environment 


PROJECT  M A N A G E M E N T  SW DEVELOPMENT 


PRINCE2  PMBOK  IPMA ICB  UNIFIED PROCESS  SCRUM 


Managed team 


Needs command and control  
r  P  r  P  P 


Cooperative, transparent, self-organizing  
p  P  r  P  P 


Distributed across locations  
p  P  r  P  P 


Colocated  
p  P  p  P  P 


Larger than 15 people  
p  P  p  P  P 


Smaller than 15 people  r  
P  p  P  P 


Requires detailed reporting  
p  P  p  P  P 


Requires detailed documenting  
r  P  p  P  P 


Has flat organization structure  
p  P  p  P  P 


Has hierarchical organization structure  
p  P  p  P  P 


Fast time to market  
p  P  p  P  P 


Needs rapid customer's feedback  
p  P  p  P  P 


Complex and unpredictable scope  
p  P  p  P  P 


Large scope with a span over 1 year  
r  P  p  P  P 


Scope realizable within 1 year  
p  P  p  P  P 


Requirements unstable  
p  P  p  P  P 


Requirements clearly defined upfront  r  
P  p  P  P 


Domain - exploratory or innovation  
p  P  p  P  P 


Domain - safety-critical  
p  P  p  P  P 



(23)When teaching project management, putting different approaches into comparison 
 can lead to a better understanding of the subject. In a recent study provided by Cas-
 tillo et al. [21], teaching agile concepts has been improved by comparing Scrum to 
 more traditional Unified Process. The study has demonstrated the improvement in 
 comprehension of Scrum and agile methods in general when compared to more tra-
 ditional approaches. These findings and a review of example-based methods of 
 learning that promote analogical reasoning (see Chapter 5) has led me to a decision 
 to base major part of the course on two examples of projects, one approached with 
 traditional management, the other one with agile management. 


Teaching project management by showing two examples based on Scrum and Uni-
 fied Process might not be enough. When approaching an IT project, a manager will 
 most likely need to adopt or consult more than one standard. According to Archer 
 [22], generic project management standards are usually designed to be used in con-
 junction with other specialist standards, such as standards of software develop-
 ment. Project management standards guide managers on non-technical aspects of 
 the project, like stakeholder management and risk management. The SW develop-
 ment standards, on the other hand, are more dedicated to managing requirements 
 and handling the development process. Examples of combining standards can be 
 found in [22] (combining  U P and PRINCE2), [23] (combining  U P and PRINCE2), 
 [24] (combining Scrum and PRINCE2) and [25] (combining  U P and PRINCE2, 
 Scrum and  I P M A ICB). The example-based part of the course will show such com-
 binations in practice with respect to the findings shown in Table 3.2. 


Table 3.2 shows that general standards like PRINCE2,  P M B O K and  I P M A can be 
combined with both agile and traditional development process. However, as  I P M A 
and  P M B O K do not prescribe a lifecycle or heavy reporting and documentation pro-
cesses, it will be teamed with a lightweight development approach - Scrum. In the 
example, the Scrum will be used for the lightweight development process, supply-
ing key roles, events and artifacts.  I P M A ICB and  P M B O K will supply the manager 
with knowledge on how to create main project documentation, key strategies and 
how to handle personal and interpersonal competencies. In the second example, the 
project will be managed more traditionally, using Unified Process and PRINCE2 



(24)standards. Unified Process will guide the manager through the development pro-
cess, requirements analysis and product documentation. PRINCE2 will supply ter-
minology, roles and guiding principles, leading the manager through thorough up-
front planning, documentation and reporting. The full description of the two exam-
ples can be found in chapter 6 that presents details of the course's design. 
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4 Project management courses at Czech universities with IT  specialization 


In order to gain insight into how Project management is being taught at other uni-
 versities, I have analyzed the contents of numerous Project management courses' 
 syllabi. The purpose of this research is to find the most common topics and to de-
 velop an awareness of which important topics are missing. This chapter briefly out-
 lines courses that have been searched, the method that has been used to analyze and 
 evaluate their syllabi's content, and the findings and conclusions of the analysis. 


4.1 Selected courses 


The reviewed courses are dedicated to project management and taught at Czech 
 universities' faculties with IT specialization. The selection of faculties was con-
 stricted geographically to the three largest Czech cities, i.e. Prague, Brno and Os-
 trava. Out of these cities' faculties, the ones that included a reference to Information 
 Technology or Computer Science in the title were selected. The selected faculties are: 


• Faculty of Information Technology, Brno University of Technology, 


• Faculty of Information Technology, Czech Technical University in Prague, 


• Faculty of Engineering and Computer Science, Technical University Ostrava, 


• Faculty of Informatics and Statistics, University of Economics, Prague, 


• Faculty of Informatics, Masaryk University, Brno. 


The selection was then based on the course's name and specialization related to pro-
ject management. In order to gain insight into the contents of the course, the publicly 
available syllabi and course objectives have been examined. This method generated 
nine project management courses. Following is a list and a brief outline of the 
courses' contents. 



(26)Project management, Faculty of Information Technology, Brno University of Technology9 
 The FIT's course is focused on a process approach to project management. It intro-
 duces basic project management terminology and knowledge areas before moving 
 on to the process-driven organization of the project. The teaching of application of 
 processes in the project follows the project's lifecycle, including the planning pro-
 cess, execute and control process, closure process. The course's content also includes 
 methods and techniques of project planning and quality measurement and current 
 standards of project and process management. 


Project manager, Faculty of Information Technology, Brno University of Technology10 
 The same faculty offers their students a course focusing on the project manager's 
 competencies. The course follows themes and competencies defined in the Interna-
 tional Project Management Association's ICB standard. The contents range from 
 technical and contextual competencies, including risk, change and quality manage-
 ment, standards and regulations, to behavioural competencies and soft skills, in-
 cluding personal communication, teamwork and negotiation. 


Project management, Faculty of Information Technology, Czech Technical University in 
 Prague11 


The course introduces basic project management terminology and principles, to-
 gether with the project's lifecycle. A substantial part of the content is dedicated to 
 project management's themes, with a focus on the business case, planning, sched-
 uling and risks. Part of the course's focus is on soft skills, particularly communica-
 tion, motivation and ethics of project management. Practical topics include tools 
 and techniques, including Work Breakdown Structure (WBS), Gantt diagrams and 
 SWOT analysis. 


9 http://www.fit.vutbr.cz/study/course-l.php.cs?id=12850 


1 0 http://www.fit.vutbr.cz/study/course-l.php.cs?id=12888 


 http://bk.fit.cvut.cz/cz/predmety/00/00/00/00/00/00/01/80/90/pl809006.html 



(27)Project and change management, Faculty of Information Technology, Czech Technical Uni-
 versity in Prague12 


The course focuses on change management in projects. Major part of the course is 
 dedicated to change management in IT projects, methods and techniques of resolv-
 ing issues and requests for change. Other topics include project organization, tradi-
 tional and agile methods of project management, strategic project management, 
 quality and financial management. 


Case studies in IT application and management, Faculty of Information Technology, Czech 
 Technical University in Prague13 


The course is dedicated to case studies of project management in IT. The lectures 
 are given by managers ranging from small companies to large corporations. Lec-
 tures are devoted to both traditional and agile project management, software testing 
 methods, team organization, soft skills and change management. The course com-
 bines theoretical frameworks with practical case-studies, which gives the students 
 insight into real-life project management. 


Project management, Faculty of Engineering and Computer Science, Technical University 
 Ostrava14 


A significant part of the course is dedicated to project management knowledge ar-
 eas, including lectures on project organization, planning, resources management, 
 change, risk and quality management. Practical tools and techniques taught in this 
 course include WBS, Gantt diagrams, Program evaluation and review technique, 
 Critical path method, and Network analysis. The course includes a lecture on soft 
 skills, where a case study on the conflict at work is presented. 


1 2 http://bk.fit.cvut.cz/cz/predmety/00/00/00/00/00/00/04/67/24/p4672406.html 


1 3 http://bk.fit.cvut.cz/cz/predmety/00/00/00/00/00/00/01/80/89/pl808906.html 


1 4 https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=460-
 4049/02&subjectBlockAssignmentId=334906&studyFormId=l&studyPlanId=20994&lo-


cale=cs&back=true 



(28)IS/ICT Project management, Faculty of Informatics and Statistics, University of Economics, 
 Prague15 


The course includes topics both general project management and IT project man-
 agement. Introduced general project management standards include  P M B O K , 
 PRINCE2 and ISO standards; specialized standards are represented by Multidimen-
 sional Management and Development of Information Systems (MMDIS)1 6, Control 
 Objectives for Information and Related Technologies (COBIT) and Information 
 Technology Infrastructure Library (ITIL). Other topics include knowledge areas, in-
 cluding Planning, Risk and Organization. This course also lectures students on spe-
 cialized tools and techniques, including WBS, Program evaluation and review tech-
 nique and Critical Path Method. 


Project management, Faculty of Informatics and Statistics, University of Economics, Pra-
 gue17 


The course introduces both soft and technical skills of project management. Soft 
 skills lecturing includes teamwork and problem-solving. The lectures follow the 
 project's lifecycle, with a focus on time and cost analysis, quality management and 
 control processes. 


Project management, Faculty of Informatics, Masaryk University, Brno18 


The course introduces basic project management terminology and lifecycles. The 
 knowledge areas are represented by a lecture on Risk and Quality management. A 
 large part of the course is dedicated to inspection, testing and metrics of software 
 products. The course also introduces standards of Project management - PMBOK, 
 PRINCE2 and  I P M A ICB. The course also presents Project management tools and 
 techniques, including WBS, Gantt diagram and Network diagrams. 


I 5https://insis.vse.cz/katalog/syllabus.pl?odkud=;zobrazit_sklad=0;zobrazit_obdobi=0;ob-
 dobi=;predmet=146423 


1 6  M M D I S is an Information systems development method created at the Faculty of Informatics and 
 Statistics at University of Economics, Prague. 


I 7https://insis.vse.cz/katalog/syllabus.pl?odkud=;zobrazit_sklad=0;zobrazit_obdobi=0;ob-
 dobi=;predmet=146329 


 https://is.muni.cz/predmet/fi/PAl79 



(29)4.2 Evaluating method 


In order to assess the content of the selected courses' syllabi, a list of project man-
 agement topics has been created. This list has been divided into the following five 
 topic categories: 


• Basic terminology and concepts, 


• Knowledge areas, 


• Standards and methodologies, 


• Lifecycle and processes, 


• Tools and Techniques. 


Each category includes related topics that were selected based on their occurrence 
 in the course's syllabi. For example, the category Knowledge areas include the follow-
 ing topics: 


• Business case, 


• Organization, 


• Quality, 


• Plans, 


• Risks, 


• Change, 


• Progress. 


Some of the topics in the Standards and methodologies category included: 


•  P M I P M B O K , 


• PRINCE2, 


•  I P M A I C B , 


• Scrum, 


• ITIL, 


• ISO. 



(30)In order to quantify the content, a matrix of values has been designed, where each 
 topic on the list was given points based on their occurrence in a given syllabus. The 
 points scale comprises of three values - 0 points for topics that do not appear in the 
 course content; 0,5 points for topics that appear in the course content, but do not 
 span over more than or 1/12 of the course (a rough proportional equivalent to one 
 lecture); 1 point has been given to topics that appear to the extent of more than 1/12 
 of the course. Table 4.2 depicts the method of assigning the points. 


Table 4.1: Evaluating the course content. 


Topic extent in the course content  Points 


None  0 


Up to 1/12 of the course content  0,5 
 Exceeding 1/12 of the course content  1 


Based on this marking, a maximum number of points that a given topic could ac-
 quire was 9, that is one point for every analyzed course. 


4.3 Results and conclusions 


Eight out of the nine courses had an opening lecture on basic terminology and con-
 cepts of project management. This is understandable as introducing basic concepts 
 is considered essential in order to get across further knowledge later in the course. 


The strategic view of project management and its relation to Programme and Port-
 folio management has appeared in three courses' syllabi. 


Out of the Standards and methodologies, more attention was given to project man-
agement standards, with PMI's  P M B O K , PRINCE2 and  I P M A ICB leading the list 
and each appearing in at least 3 out of 9 courses' syllabi. The SW development 
standards were only mentioned in few of the course's syllabi, with Scrum being the 
most often (1 point). 



(31)The scope dedicated to knowledge areas was significant in all of the courses. The 
 most extent was given to Plans, Quality and Organization gaining 5.5, 4 and 3.5 
 points, respectively. Interestingly, the Risk topic attained the least points of the 
 knowledge areas, scoping 2.5 points. 


The project's lifecycle and its processes were also a topic of almost every course, 
 with most attention given to initiating and delivery processes (3 points each) and 
 less focus given to controlling and closing processes (2,5 points each). 


Out of the tools and techniques found in the course's content syllabi, Soft skills tech-
 niques appeared most often (4 points), mostly centered around communication and 
 resolving conflicts. Other tools and techniques at top positions are Assembling a 
 project plan, SW product metrics, Gantt diagrams, WBS, Critical path method, 
 Team roles designating, Cost estimate and Resources control - all appearing in at 
 least four of the courses' syllabi, scoring at least 2 points. Other tools and techniques 
 scoring at least 1 point included: PERT, Responsibilities matrix, Risk analysis and 
 Risk register and Network diagrams. 


The majority of topics found in the analyzed courses is covered by project manage-
 ment standards, whether it be knowledge areas, processes or tools and techniques. 


Basing the course's content on the topics of project management standards has 
 therefore proved to be a good idea. The analysis has inspired me to include a bigger, 
 strategy-based picture on project management, with an introduction to Programme 
 and Portfolio management and IT services management. Even though the analyzed 
 courses were all taught at faculties specialized in IT, little content was dedicated to 
 the standards of software development and the way they engage with the standards 
 of project management. This is where the designed course aspires to be different. 


On two consecutive examples, it will present the difference between managing a 
project in an agile way and a traditional way, using both standards and lifecycles of 
software development and project management. 
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5 Example-based learning 


Example-based learning is a popular educational method. According to cognitive 
 research findings [26], providing examples to students in order to improve learning 
 has proven relevant and effective, often reducing knowledge acquisition time [27]. 


The lecturers, unlike their students, have usually gone through extensive experience 
 in their field and picturing an instance or an example of a lectured concept is much 
 simpler to them. However, this is not the case with students, as their years of expe-
 riencing real-life problems are yet to come. Teaching with examples is a way to 
 bridge the experience gap and give students a powerful way of learning. This chap-
 ter introduces some basic concepts of example-based learning and research-based 
 suggestions for the design of the examples. 


5.1 Types of example-based learning 


According to Renkl [28], example-based learning is traditionally researched in the 
 following three fields: observational learning, analogical reasoning and worked examples. 


Observational learning involves observing another person's behaviour, encoding 
 and remembering the demonstrated activity. It usually includes instructional expla-
 nations, e.g. demonstrating how to build a cube out of a piece of paper. Analogical 
 reasoning relies on examples of familiar cases or domains to explain unknown con-
 cepts, e.g. comparing algorithm to a recipe for cooking. As the requirements ask for 
 static lecture materials, further review will focus on the worked example and ana-
 logical reasoning methods. 


A worked example involves studying problems for which the solution is given. It 
includes formulated problem, solution steps and the final solution. It is most suita-
ble for beginners in the respective field of study and loses effectiveness with the 
increase of learner's expertise [29]. Learning from a worked example allows stu-
dents to abstract general rules, which helps them to solve similar problems later on 
[27]. It also relieves student's cognitive load, supports retention of the knowledge, 
eases the transfer of information between the lecturer and the student, helps with 
cognitive load and reduces time spent on learning the concept [27]. Although 



(33)widely used by in mathematics and geometry, the worked example model is suita-
 ble for other fields as well. As Van Gog and Rummel state: „... several recent studies 
 have shown that worked examples can also be effective with less structured cogni-
 tive tasks such as learning how to apply an instructional design model, learning 
 argumentation skills, learning to construct concept maps, learning to recognize de-
 signer styles, or learning to reason about legal cases" [27]. 


Analogical reasoning is fundamental in identifying causal relations where 
 knowledge about one example is used to achieve understanding about another ex-
 ample. Providing analogies of different examples prove the most efficient way of 
 realizing and deeply understanding domain principles. Examples based on analogy 
 help where students have little domain knowledge [28]. 


5.2 Recommendations for designing the examples 


According to Sweller et al. [30], learning by studying already solved examples can 
be more effective than having to solve the problem personally as the latter often 
leads to weak problem-solving strategies that are not effective for deep learning of 
the concept. This is referred to as the "worked example effect". The successful learn-
ing from a worked example, however, considerably relies on the design of the ex-
ample [31], [26], [32], where the most emphasis should be based on its structure. In 
the first phase, students should learn the basics of the domain and its principles. In 
the next part, an example is introduced, with references to the previously explained 
domain basics. Next, the steps leading to the final solution are presented. According 
to Atkinson et al. [26] visually isolating these steps positively impacts the learning 
and gives clarity to using a structure of sub-goals. The final solution should be 
reached using reasoning based on domain principles. Further suggestions to the de-
sign of the example include the use of multiple modalities (aural, visual.. ) and in-
tegrating examples into one source. Focusing the lecturer's attention to one infor-
mation source, rather than multiple formats, has also proven effective. In analogical 
reasoning, students should be introduced to the abstract principles in order to un-
derstand analog examples. In multiple research findings, the effectiveness of the 
learning relied on the learner's ability to self-explain the given example. Ideally, the 



(34)student should explain the rationale behind the solution to themselves. This can be 
 fostered by the lecturer giving instructional explanations when laying the example 
 [26]. 


As the course's requirements ask for static study materials (lectures slides), the 
 worked example appears to be the best way to illustrate the use of some of project 
 management concepts on the slides. Analogical reasoning will also be a major com-
 ponent of the course's design, with the example based on two analogical projects, 
 each with different initial settings and different management approaches. 


Both worked example, and analogical reasoning are suitable for lectures as no time-
consuming problem solving is required on the students part. Both methods are also 
effective and suitable for novice learners. When constructing the examples, the 
above mentioned recommendations for its design will be taken into account. 
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6 The developed course 


Based on the implications of analytical parts of the work, the iterative design of the 
 course has commenced. The course's structure was laid out into 12 lectures. Each 
 lecture's design has been consulted with the lecturer, before creating the multime-
 dia presentation corresponding with the lecture's content. The lectures were pre-
 sented to students in a pilot run. The feedback from the lecturer after the lecture has 
 been given was incorporated to improve the quality of the presentations. 


This chapter describes the outcome of this process - the developed course. To im-
 prove the reader's understanding of the design, I have divided it into two domains 
 - form and content. 


6.1 Course's form 


The form domain is dedicated to the way the course and its lectures are structured 
 and what elements are used to support better understanding and learning. It is the 


" H O W " part of the course design, focusing on the composition, techniques and me-
 dia used. 


Structure of the course 


Because the course is taught on a semester basis, it has been divided into 12 lectures, 
 one lecture for each week of the semester. These 12 lectures are further divided into 
 four parts. 


The first part is three lectures long. It is dedicated to the theory and based on selected 
standards for project management and software development. The inclusion of this 
part is grounded in the worked-example method that suggests introducing students 
to basic concepts first, before diving into the example-based part. 



(36)The second and third part are each four lectures long and each dedicated to one ex-
 ample of a project. The first project is approached in an agile way, the second one 
 more predictively. Each of these two examples follows the lifecycle of a project from 
 its pre-project phase, through to its close. The four lectures that each project example 
 comprises of are filled with corresponding techniques and tools that are typical for 
 the specific approach. Going through a whole lifecycle of a project, before commenc-
 ing the other one promotes analogical reasoning and supports a better understand-
 ing of the implications of the two different approaches. For instance, when explain-
 ing work estimation, the first example introduces the concept of user stories and its 
 estimation through story points, using the planning poker method (Figure 6.1). 
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Figure 6.1: Estimating work through user stories in the agile project example 



(37)The second example estimates work through PERT (Program Evaluation and Re


view Technique) (Figure 6.2). 
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Figure 6.2: Estimating work through PERT in the predictive project example 


The aim of both approaches is the same - estimate work to be done so that the pro


ject can be planned accordingly. Techniques used are different and fit accordingly 
 to the chosen approach. 


The examples of tools and techniques given are mostly based on the specific project. 


As seen in figure 6.1, the user story is not generalized, but specifically related to the 
 given project. Providing real-life examples, similar to what an actual project would 
 be like was one of the main goals of the course's design. 


The fourth and last part of the course contains one lecture and summarizes the course 
and its contents. Its goal is to reflect on all of the lectures and take out important 
lessons learned. 



(38)Structure of each lecture 


Each lecture has its corresponding multimedia presentation ("slides"). The slides 
 comprise of text, as well as images, graphs, tables and other visual elements. The 
 use of various media is supported by the worked example method. Also with re-
 spect to the worked example method, the information given on each slide is appo-
 site and understandable, giving the lecturer space to further elaborate on the subject 
 orally. The design of the slides is simplistic, and apart from the contents, it contains 
 only a few necessary elements - the title of the slide and where applicable, a logo or 
 a footer that indicates the current subject matter (Figure 6.3). 



Managing the triple constraint - „PICK TWO" 


Time 
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Make it cheap" 
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The triangle defines  p r o j e c t s b-ouiHlat-u-s 
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* Fast and cheap, but it won't be good 


*  G o o d and cheap, but it won^t be fast 


*  G o o d and fast, but it won't be cheap 


Figure 6.3: Example of a slide with an infographic element. 



(39)Each presentation has its heading slide that contains the lecture's title, course's code, 
 lecturer's name and the name of the authors. The design of this slide is simplistic, 
 displaying the logo of the Faculty of Informatics, consistent with the university's 
 new visual identity (Figure 6.4). 


M U N I 
 F I 



Project  m a n a g e m e n t basics 


PA179 


D Jaroslav Ráfek. Dita Salajkovi, 2019 


Figure 6.4: The title slide of the first presentation. 



(40)The second slide of each presentation presents an outline of the given lecture (Figure 
 6.5). 



Outline of today's lecture 


1.  M a i n project characteristics 
 2.  Project vs Process 


3.  Project, Program, Portfolio 
 4.  Project management 
 5.  PR INCH a 


6.  P M I P M B O K 
 7- I P M A ICB 


Figure 6.5: Slide with an outline of the first lecture. 


The selected standards are introduced in a composed manner, looking at overall 
 structure first, before diving into the individual concepts and principles (Figure 6.6). 
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Figure 6.6: Four slides introducing the PRINCE2 structure. 



(41)Each lecture or a specific part of the lecture ends with a multi-choice quiz that tests 
 the reader's knowledge of the introduced concepts (Figure 6.7). The last slide of each 
 lecture is dedicated to sources that have been used to create the lecture's content. 


Where applicable, the reference's number also appears on a corresponding slide. 



Quiz * Project management basics 


More than one answer can be correct 



0
, What are the main duu'nrteri&tfos of A 
 project? 

0 ^ 1 What are the n&nal dimensions of project 
 manager's tripl* constraint? 



0  0 
t»3 J What is the aim of Project Portfolio? 


0 
U 4 J A process is best visualized with: 

A. Temporary,Changedriving, Uncertain, Unique 
 B. Repetitive, Stable, Linear, Event driven 
 C. Permanent, Simple, Flexible, Task driven 
 A. Time, Cost, Scope 


B. Risk, Quality, Procurement 
 C. Plan, Change, Progress 
 A. To add value to business 


E. To fulfil strategic goals 
 C. To create a unique product 
 A, Gantt chart, 


B, Flow chart, 
 C, Use case diagram. 


Figure 6.7: Slide with a quiz on project management basics. 


More structural elements appear once the course moves on to the project examples. 


Because the two example projects are presented following their respective lifecycle, 
two diagrams picturing these lifecycles, together with the deliverables of each stage 
have been created.  A t the beginning of each lecture, the student is reminded of 
where in its lifecycle the project currently is and what are the deliverables examined 
(Figure 6.8 and 6.9). 
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The Project's lifecycle 


Sprint Backing 
 lnr-I-nr-IRT-: 


Exsnc^PrujwC- JSfur disabled Jtudmu* 


Figure 6.8: The lifecycle of the agile project, with the current phase highlighted in red. 



The Project's lifecycle 


Figure 6.9: The lifecycle of the predictive project, with the current phase highlighted in red. 


In the examples, each slide comes with a footer that informs the student of the cur-
rent project's domain (also Figure 6.8 and 6.9). 



(43)Other functional elements 


When explaining basic concepts and principles of project management, definitions 
 of important concepts frequently appear as text boxes (Figure 6.10). 



The uncertainty of project 


P r o j e c t s  a r e  g e n e r a l l y  m o r e  r i s k y 


• We have deadlines 


• We are introducing change 


* We have never done this before 


Project risk 


Uncertain event or condition that could 
 have an effect on the achievement of 
 objectives. [3] 


Figure 6.10: Use of an isolated text box to present and important definition of Project risk. 



(44)When introducing techniques or artifacts, the  W H A T ,  W H Y ,  H O W , in some cases 
 W H O form of depiction is frequently used (Figure 6.11). This is a commonly applied 
 and effective form of information gathering, used to get a complete view of a certain 
 subject [33]. 



Definition of Done 


Quality management strategy 



©
 Everything that is required for a Product Backlog item or Increment completion 
 Has to be shared and understood by the whole team. 


#
 T o ensure everyone knows exactly what is expected of the deliverables. 

T o ensure transparency and quality of the deliverables. 


Done usually means everv task under the User Story has been completed, including user acceptance testing.  T h e 
 code meets required standards, is reviewed and tested, integrated and documented. 


Every team, however, has their own Definition of Done. 
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Figure 6.11: Depicting the Definition of Done by WHAT, WHY and HOW indicators. 



(45)In the worked out examples of projects, when presenting specific examples tech-
 niques, a double-sided textbox is used. One side of the textbox marked "Theory", 
 depicts the theory and instructions for using the technique. The other side presents 
 an example based on such instructions (Figure 6.12). 
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2, Defliw what would be the consequences 
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Figure 6.12: Double-sided textbox, presenting both theory and example on assessing risks. 



(46)6.2 Course's contents 


The contents part of this chapter is dedicated to the subject matter of the course. It 
 is the  " W H A T " part of the course design, focusing on the significance of the selected 
 topics and the context in which they are used. 


Contents outline 


As already mentioned in this chapter, the course contents comprise of twelve lec-
 tures that can be further grouped into four parts. 


The first part that spans over three lectures introduces fundamental concepts of pro-
 ject management, together with the basics of each of the selected standards. The 
 second and third part are both example-based and both comprise of four lectures. The 
 first example depicts an agile approach to project management; the second shows a 
 more predictive approach to project management. Both examples take the student 
 through a whole lifecycle of a project, from the initiating and planning activities 
 through to it close. The fourth part summarizes the course and focuses on the differ-
 ences between the two introduced examples. Figure 6.13 illustrates the course's out-
 line. The next part of this chapter describes each of these four parts in detail. 


Figure 6.13: The contents outline of the course. 




    
  




      
      
        
      


            
    
        Odkazy

        
            	
                        
                    



            
                View            
        

    


      
        
          

                    Stáhnout nyní ( PDF - 68 Stránka - 21.90 MB )
            

      


              
          
            Outline

            
              
              
              
              
              
                              
    Selected courses
                              
    5 Example-based learning
                              
    Time and means contract
                              
    Risks and quality
              
              
            

          

        

      
      
        
  Související dokumenty

  
    
      
          
        
            Managing projects in IT – an example-based course
        
      

        Through  the  contents of widely used standards, it introduces main knowledge areas, processes  and principles that should be included in any course on project management.. Be- cause

    
      
          
        
            Advanced Methods for Software Process Support
        
      

        The  approach  for  software  effort  estimations  based  on  historical  data  from  database  of  application  for  project  management  in  a  real  software  company  is  proposed

    
      
          
        
            Hlavní práce76461_boba01.pdf, 1.6 MB
                
                
                  
                    Stáhnout
        
      

        There  is  also  a  “Project  Planning  Approach”  exist  that  integrates  the  management  innovation practices of business model innovation, open innovation,

    
      
          
        
            PROJEKT A REALIZACE ZVĚROTICKÉHO TUNELU PROJEKT A REALIZACE ZVĚROTICKÉHO TUNELU DESIGN AND CONSTRUCTION OF ZVĚROTICKÝ TUNNEL DESIGN AND CONSTRUCTION OF ZVĚROTICKÝ TUNNEL
        
      

        Geotechnical monitoring is an integral part of the construction  of each tunnel. The geotechnical monitoring project was based on  measurements and monitoring deﬁ ned in the

    
      
          
        
            Project Management Trends and New Challenges 2020+
        
      

        •  Tailored hybrid approaches based on traditional waterfall methodologies blended with agile and  adaptable project management approaches tailored to unique project environments;.. •

    
      
          
        
            VYSOKÉ UČENÍ TECHNICKÉ V BRNĚ BRNO UNIVERSITY OF TECHNOLOGY
        
      

        The  plan  is  a  result  of  many  risk  management  processes  including  risk  identification,  analysis,  planning  responses  to  risks, their monitoring and control. The aim

    
      
          
        
            Attachment C – Risks ID Name Type Description Likelihood Impact Possible mitigation SHD –
        
      

        management during  the project; Agile  project management  method; Internal  development; We  can expect this  problem to arise, but  it might even help  the product to  achieve

    
      
          
        
            THESIS REVIEWER’S REPORT
        
      

        A clear separation line from an earlier work is perhaps the only slightly problematic point of the thesis, as it is a part of a  bigger project, as well as it is based on adaptation

      



      

    

    
            
                        
             Nahrajte své studijní materiály ke stažení všech dokumentů.

            
              

                        
  

                
            
            
        
        Nahrát
                

            Váš dokument bude obohacen, sdílen na 9PDF CZ, aby vám pomohl při studiu.

          

                    
      
  Související dokumenty

  
          
        
    
        
    
    
        
            PLATNĚNÍ ELEKTRONICKÉ UČEBNICE P RÁCE S DATY NA ZŠ A PPLICATION OF ELECTRONIC TEXTBOOK P RÁCE S DATY AT PRIMA RY SCHOOL U
        
        
            
                
                    
                    1
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            CONCEPT OF THE COMPUTER SCIENCE COURSE AND SOME ASPECTS OF ICT INTEGRATION INTO EDUCATION
        
        
            
                
                    
                    12
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            DIAGNOSTICS OF MANAGEMENT CULTURE IN ORDER TO IMPLEMENT THE CONCEPT OF A SOCIALLY RESPONSIBLE COMPANY: THE CASE OF A CONCERN
        
        
            
                
                    
                    16
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Aplikace poznatků facility managementu ve veřejné správě
        
        
            
                
                    
                    85
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Master’s Thesis Assessment Supervisor’s Report
        
        
            
                
                    
                    2
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Master’s Thesis Assessment Supervisor’s Report
        
        
            
                
                    
                    2
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Master’s Thesis Assessment Supervisor’s Report
        
        
            
                
                    
                    2
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            CZECH TECHNICAL UNIVERSITY IN PRAGUE FACULTY OF TRANSPORTATION SCIENCES
        
        
            
                
                    
                    81
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

      


              
          
            
          

        

          

  




  
  
  
    
      
        Společnost

        	
             O nás
          
	
            Sitemap

          


      

      
        Kontakt  &  Pomoc

        	
             Kontaktujte Nás
          
	
             Feedback
          


      

      
        Legal

        	
             Podmínky Použití 
          
	
             Zásady Ochrany Osobních Údajů
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Získejte naše bezplatné aplikace

        	
              
                
              
            


      

    

    
      
        
          Školy
          
            
          
          Témy
                  

        
          
                        Jazyk:
            
              Čeština
              
                
              
            
          

          Copyright 9pdf.info © 2024

        

      

    

  




    



  
        
        
        
          


        
    
  
  
  




     
     

    
        
            
                

            

            
                                 
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


