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MODERN APPROACH IN TEACHING PROJECT MANAGEMENT FOR IT SPECIALISTS

The modern world is not thinking without information technology. Training specialists not only fluent in IT technologies, but also those who know
how to manage people and resources, is one of the main tasks of the IT university. This article focuses on teaching project management for IT students.
The course covers the necessary set of knowledge and skills required for IT project managers. The main goal of the course is to teach students to focus
on the organizational and managerial aspects of program projects. Along with various methods of project management (planning, budgeting and risk
analysis), the main project management tools are considered; leadership principles; customer relations; liability issues; intellectual property issues;
privacy issues. The article discusses the modern approach to teaching as a blended learning technology. This approach, combining traditional forms of
education with elements of e-learning, is well applicable for a project management course. The features of the teaching of this course presented in the
article are based on the personal responsibility of students for their own learning results. This also includes training based on mastery, an environment
of high achievements, learning by doing. Actual methods in education as learning by doing, inverted learning and gamification are considered. The
work also highlighted the role of “Project Management” in the student’s general educational trajectory. In addition, the article presents the experience
of implementing and teaching this course at the International University of Information Technologies. The Project Management course is one of 12
courses in the Software Development Program (SDP) cycle, presented by iCarnegie.
Keywords: project management; schedule and cost estimation; Agile techniques, Scrum, Risk Management Plan, Control Strategy Plan.

A. H. MOJITAT'YJIOBA, P. K. CATHBAI/IIEBA

CYYACHUM IMIJIXIJT Y HABUAHHI YIIPABJTHHA MPOEKTAMM JIJIS IT-CIEIIAJIICTIB

CydJacHUI CBIT HEMOXKIHBO yABUTH 0Oe3 iHpopMamitHux TexHomnorii. IlinroroBka ¢axisIiB, sKi He TUIBKH BUIBHO BonoxitoTh IT TexHOMOTIsIMH, ane 1
BMIIOTh YIPaBIIATH JIIOJBMH 1 pecypcaMd OfHa 3 OcHOBHHX 3amadu IT yHiBepcutery. JlaHa cTarTs IpHCBSYEHa METONWLI BHKIAJAHHI Kypcy 3
ynpasiinas npoektamu s [T-crynentis. Kypc nokpusae HeoOXianuii HabGip 3HAHB 1 HABUYOK, HeoOXimHux s ynpasiinuiB IT npoexramu. OcHOBHA
MeTa KypCy - HABUHTH CTYJCHTIB 30CEpEIUTHCS Ha OpraHi3aliifHUX 1 yHpaBIiHCHKHX acHeKTaxX IPorpaMHUX MpoekTiB. Ilops 3 pi3HUMH MeTomaMu
YIIpaBIIiHHS NPOEeKTaMH (IUIaHyBaHHS, OIOJDKETYBAaHHS Ta aHaJi3 PH3UKIB) PO3IIIAAIOTECS OCHOBHI IHCTPYMEHTH YIPABIIIHHS IPOEKTAMH: IPHHININ
nmigepcTBa, BiJHOCHHH 3 KII€HTAMH, NHTAHHS BiANOBIZATbHOCTI, MHUTAHHS IHTEIEKTyalbHOI BIACHOCTI, MUTAHHS KOHOiAeHUiHHOCTI. Y cTarTi
0OTOBOPIOETHCS CyJaCHUH MiJXiJ y BUKJIAJaHHi, a caMe TeXHOJIOT] 3MilIaHOTo HaBYaHHS. JlaHWH MMiXi], HOEIHYIOUH TPaJUIiiHi (GOpMH HaBYAHHS 3
@JIEMEHTaMH €JIeKTPOHHOTO HAaBYaHHS, MOXKe OyTH 3aCTOCOBAaHMM I KypCy 3 YIpaBIiHHS IpoeKkTaMH. IIpencraBieHi B cTaTTi 0COONMBOCTI
BUKJIAJaHHs 3a3HAYCHOTO KypCy 3aCHOBaHI Ha OCOOHCTOI BiAIMOBIZAJbHOCTI Y4YHIB 32 BIACHI HaBYaNbHI pe3yibrarti. CrOOM K MOXHA BiHECTH
HaBYaHHS, 3aCHOBAaHE Ha MaiiCTepPHOCTI, cepelly BUCOKHX TOCSATHEHb, HABYaHHS HA BIACHOMY JOCBili. PO3IISIHYTO akTyanbHi METOIH B OCBITI, TaKi sIK
HaBYaHHS Ha MPAKTHIl, IepeBEepHyTe HaBYaHHA 1 reiiMidikamis. B po6oti Takoxk mifkpecieHa poib «YIPaBIiHHS IPOSKTAMI) B 3araJIbHill OCBITHIN
TpaekTopil crymeHTta. KpiM Toro, B cTarTi mpeacTaBieHMil TOCBIA BIPOBA/KEHHs 1 BUKIAZAHHSI JAHOrO Kypcy B MiKHapOZHOMY YHIBEpCHTETi
indopmauiitaux Texuosoriit. Kypc «YmpasiisHs nmpoekramn» € oqauM 3 12 kypci mukity IIporpamu po3po6ku nporpamHoro 3a6esnedenss (SDP),
MpezcTaBiIeHUX KoMmaHier iCarnegie.

KarouoBi cioBa: ympasmines npoektom; rpadik i xomrropuc Butpatr; Agile TexHiku, Scrum, IUlaH yOpaBiiHHS PU3UKAMH, [UIAH CTPATerii
KOHTPOJIIO.

A. H. MOJITAT'YJIOBA, P. ?2K. CATBIBA/I/TUEBA

COBPEMEHHBIH IMOJIXO/1 B OBYUEHUU YITPABJEHUIO ITIPOEKTAMM JIJISI UT-
CHEIUAJIHUCTOB

CoBpeMeHHBIE MUp He MbICTUM 03 WH(MOPMAIMOHHBIX TexHonorui. IloaroToBka crenManucTOB, HE TONBKO CBOOOAHO Biajxerommx MT
TEXHOJIOTHSAMH, HO M YMEOIIUX YIPAaBIIATh JIFOJbMI U PECypCaMH, OfHA U3 OCHOBHEIX 3a7a4 MT yruBepcurera. JlaHHAs CTaThs MOCBAIIEHA METOINKE
IpenoaaBaHus Kypca o yrnpasnenuio npoekrtamu 1t UT-ctyaentos. Kypc nmokpsiBaeT HeoOXoAUMBbIil HAOOp 3HAHMI U HABBIKOB, HEOOXOIUMBIX IS
ynpasneHues YT mpoexramu. OCHOBHas IleNb Kypca — HAyYUThb CTY[IEGHTOB COCPEIOTOUUTHCS HA OPTaHU3ALMOHHBIX M YIPABIEHYECKHX acleKTax
IMPOrpaMMHBIX HpoeKkToB. Hapsimy ¢ pasnuyHbBIME METOJAMH YIpaBiIeHHs HpoeKTaMu (IJIaHHPOBAaHHE, OIO[DKETHPOBAHME U aHAINU3 PHCKOB)
paccMaTpUBArOTCSl OCHOBHBIE MHCTPYMEHTHI YIIPaBJIeHHs NPOEKTAMU: NPUHIINITEI JUIEPCTBA, OTHOIIEHNUS C KIIMEHTaMH, BOIPOCHI OTBETCTBEHHOCTH,
BOIIPOCH! HHTEIUIEKTYalIbHONH COOCTBEHHOCTH, BOIPOCH! KOHGHIECHIHANLHOCTU. B cTaThe 00CyXIaeTcsi COBpEMEHHBII MOAXOM B NPENOJaBaHUU, a
MMEHHO TEXHOJIOTHH CMEIIaHHOTo oOyueHns. JlaHHBINH MOAXO/, coueTast TPaaUIHOHHbIE GOPMBI OOYHUEHHUS C 3TEMEHTaMH 3JIEKTPOHHOTO 00y4eHHMS,
XOpOIIO IPUMEHHM [ Kypca T10 YIpaBJIeHUIo poekTaMu. [IpecraBienHsle B cTaThe 0COOCHHOCTH MPEIO/IaBaHNs yKa3aHHOTO Kypca OCHOBAHBI Ha
JINYHOIM OTBETCTBEHHOCTH OOY4YaIOIIMXCs 32 COOCTBEHHBIE ydeOHbIEe pe3ynbTaThl. CloJa e MOXHO OTHECTH O0yueHHe, OCHOBAHHOE Ha MacTepCTBE,
cpely BBICOKHMX IOCTIDKEHHH, 00ydeHHEe Ha COOCTBEHHOM OIBITE. PaccMOTpeHB! akTyallbHbIE METOABI B 00pa30BaHMH, TakHe Kak OOydyeHue Ha
TIpaKTHKe, MepeBepHyTOoe oOydeHne u reiimudukarms. B pabore Takxke moguepkHyTa ponb «YTpaBIeHHs MPOEKTaMI» B 00IIeil oOpazoBaTeNbHOM
TpaeKTopuM cTyAaeHTa. Kpome Toro, B cTaThe NpeACTaBICH ONBIT BHEAPEHMS U IPENojaBaHUs AAHHOTO Kypca B MeXmyHapoIHOM yHHBEPCHUTETE
nHPOPMAIMOHHBIX TexHouoruil. Kypc «YmpapieHue mpoekTaMim» sBISeTCs OJHHM 3 12 KypcoB mukia IIporpamMmel pa3paGoTKu MPOrpaMMHOIO
obecnieuenus (SDP), npencrapienHsix komnanueii iCarnegie.

KuroueBbie cj10Ba: yrpasieHHe MPOEKTOM; rpadliK U cMeTa pacxonoB; Agile TexHukH, Scrum, IjIaH yrnpaBieHHs PUCKaMU, IIaH CTPATEruu
KOHTPOJISL.

Introduction. The «Project Management» is one of  Systems» and «Computer Science and Software

the courses in the formation of the competencies of a
modern specialist in information technology and occupy a
central place in the educational program of «Information

Engineering» [1]. The software development planning is
one of the main stages of the life cycle of the software
development process. In practice, when creating software,
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various development models are used. Software projects
can be differed from each other by different criteria.
Therefore, the main goal of the course is to teach students
to focus on the organizational and management aspects of
software projects. The main objectives of the course are
teach project management techniques for scheduling,
costing, risk analysis, and project organization; to examine
and objectively critique various kinds of planning and
management  artifacts; develop standard  project
management documents and supplementary artifacts;
modern  framework for managing the software
development process; software development models;
principles concerning teamwork, leadership, liability,
intellectual  property, confidentiality issues, and
management of customer relationships.

Description of «Project Management» course. The
course «Project Management» is one of the 12 courses of
the Software Development Program (SDP) cycle,
presented by the iCarnegie subsidiary (here in after
iCarnegie). iCarnegie develops training materials for
organizations or institutions that purchase SDP courses.
These materials guarantee that teachers use materials
based on the basic principles of pedagogical skill. Each
SDP course is accompanied by a teacher training program,
which provides a certificate to guide the course. The
course «Project Management» focuses on the problems
facing software development organizations in project
planning, scheduling, costing, and organization of large-
scale software systems. The software project management
as an object of research began to be considered since the
mid of 1990s. This was preceded by increased
requirements for obtaining high-quality software, which
grew much faster than the size of developed applications
[2]. In this connection, in the early 2000s, the industry
began to add to the title Software Project Manager to the
role of software project management.

This course provides a solid foundation that can be
used to manage and organize much larger and more
important software projects. Students use project
documentation for building and maintaining relationships
with all project stakeholdersfrom end users, to various
levels of user and technical management, to (very
importantly) the project team itself [2].

Students study different project management
techniques (scheduling, budgeting, and risk analysis);
basic project management tools; leadership principles;
client relationships; liability issues; intellectual property
issues; confidentiality issues.

In addition, detailed design specifications are
considered in terms of risk management and covers all of
the essential topics life cycle develop software product. In
particular it is development methodology as classical
waterfall or modern approach as Scrum [3, 4].

For the course «Project Management» students must
know Java programming language, know the principles of
the object-oriented approach and the basic data structures.

After completing the course, the student will be able
to generate the planning concepts needed to manage a
group of resources to develop a set of requirements in a
way that meets a customer’s needs.

The course is based on project oriented approach. It
means that several projects will be implemented. For
example, students task is to create a system that
continuously calculates a new price so that to get the most
accurate price closer real-time pricing for a product for a
customer in order to achieve a profit. The customer wants
to avoid the issues associated with significant price
fluctuations in a 24 hour period. This project is divided
into parts in such a way each part allows to gain a
particular skill during the solution.

To successfully complete the first part of the project,
the students must understand the scope of the project and
perform each of the following activities.

1. Create a sufficient detailed Scope so that the
project is well understood.

2. The key requirements for the projects should be
identified.

3. Business drivers and key constraints should be
identified.

4. The Scope should be approved by management.

Advanced students can discuss some of the concepts
associated with how to scope a project using Agile
techniques. Students should understand that Agile and
Traditional development techniques both provide
mechanisms to capture the Scope and both require
different levels of discipline to ensure that the needs are
properly understood from the customer for the
development project [3].

The next assignment is to generate an Estimate and
Estimation Plan to complete the project tasks identified in
the Scope. The students will most likely have to also
generate a basic design and general Work Breakdown
Structure (WBS) to complete the Estimation.

To successfully complete this assignment the
students must perform each of the following activities.

1. Generate a general Work Breakdown Structure
for the project tasks identified in the Scope.

2. Create a sufficiently detailed Estimate so that the
key developments in the project are well understood.

3. Business drivers and key constraints should be
taken into account from the Scope when doing the
Estimates.

4. Use techniques to generate Estimates.

5. Estimate and Estimation Plan must be approved
by management for the Estimate to be valid.

Advanced students can understand the basic process
piece of an Agile technique called Scrum is the “Sprint”
[2]. The student should understand that the key issue is
fitting the work to the time available, not fitting the time
to the work available.

The next phase of the project planning is to create
the Risk Management Plan [2].

To successfully complete this stage the students must
perform each of the following activities.

1. Create a sufficient detailed Risk Management
Plan so that the project issues are well understood.

2. The key Risks for the projects should be
identified in proper Risk format. All Risks should be
written in the form of a fact and a consequence.
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3. The Risk Management Plan should detail how the
Risks will be identified and managed over the life of the
project.

4. The Risk Management Plan should be approved
by management.

Advanced students can review and understand
planning from the Agile point of view, but in particular
how does Agile or Scrum deal with the concept of Risk
and manage Risks [3].

One of the most important stages
management is Schedule for the Project [10].

The schedule must be clear and identify milestones.
The Schedule Plan if done properly will show the
customer all activities for the entire project and resources
allocation.

To successfully complete the schedule the students
must perform each of the following activities.

1. Create a sufficient detailed Schedule for the plan
so that the dependencies and artifacts to be delivered are
well understood.

2. The key tasks and milestones for the project
should be easily identifiable from the Scope and Risk
Management Plan.

3. The Schedule Plan should detail how the
dependencies between tasks by showing precedence
between tasks.

4. The Schedule should be
management and the customer.

5. Use tools such as Gantt chart and PERT chart.

Advanced students can adjust their Schedules to
adapt to Scrum. Scrum as an Agile technique has a very
basic philosophy associated with Scheduling called the
Daily Sprint and the Overall Sprint, but these only give
general guidelines. The Scheduling process now becomes
more of what to put into the Sprints so that value can be
delivered to the customer [3, 12, 13].

How to teach students to provide a reasonable
Control Strategy for the Project?

The Control Strategy must be clear and provide
management and team visibility into the status of the
project. Students should keep in mind the following two
questions when designing their Control Strategy for the
project:

How is your project doing?

How do you know?

The Control Strategy plan will provide clear
visibility into the project for all stakeholders. To
successfully complete The Control Strategy plan, the
students must perform each of the following activities.

1. Create a sufficient detailed Control Strategy for
the plan so that check points and in particular go/no-go
decisions are well understood.

2. Include the key ideas for ensuring that project is
being properly monitored and moving to a proper
conclusion.

3. The Control Strategy Plan should detail how the
product will be delivered with the right quality, in the
right amount of time, and with the proper features to meet
customer expectations.

in project

approved by

4. The Control Strategy should be approved by
management and the customer (if the customer is required
to provide support for the strategy).

At last students should create the overall Project
Management Plan for the Project.

To successfully complete Project Management Plan,
the students must perform each of the following activities.
For this purpose students should transfer all the
information currently they have to the new project
template format. The template will be prepared
beforehand and uploaded to LMS system.

The method of learning-by-doing in the process of
work. Learning-by-doing activity implies to the
fulfillment of individual and small group tasks completed
in a situated, context-rich environment that authentically
mirrors the workplace as the software architect.

This environment, called "backstory,” uses an
approach called story-based learning that defines a student
as a junior trainee in a software company, where the
student will solve problems that are close to those faced
by real companies every day. Most tasks will start with an
e-mail from the "manager”, with whom the student may
need to discuss the details of the project. The student will
also be provided with flow charts, specification
requirements, as well as other documents needed to study
the details of expectations from each project.

After completing the assignment, the instructor will
perform two roles in addition to the basic traditional
function as an instructor. It will act as:

- A manager who will act as a company director. As
a manager, the teacher expects the student to perform well
the work that the manager gives him, and the manager
provides the information necessary to achieve the success
of the project. The student must come to "work" prepared
or with questions to the "manager".

- A coach who will help the student complete the
assigned project. As a coach, the teacher directs the
student to make a decision at their own discretion. The
coach's instructions in most cases take the form of
questions. The purpose of the coach is to force the student
to think.

This approaches allow develop professionalism still
from the student's bench, is as important as technical skill.
Besides demonstrating computer know-how, students will
need to work effectively in teams, examine problems from
multiple viewpoints, ask questions and conduct research
to ensure himself understand client requirements, and
articulate her solutions clearly, using standard computing
terminology. Having mastered these skills, students can
count on applying them regularly once after graduate and
enter the workplace [5, 6].

Another integral part of learning by doing is seeking
and absorbing the hard-earned wisdom of seasoned
domain experts in student’s community of practice. So for
these courses many hours are devoted to ask questions that
students should be able to answer if they have completed
their assigned readings. This means that all assigned
readings must be completed before the class session where
it is used.
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Thus, the course is built on principles of modern
blended learning technology [6, 8]. There are components
as learning-by-doing, flipped learning and gamification.

Application and Experience of HTU. The
International University of Information Technologies
(IITU) since the day of its foundation has been
cooperating with the structural subdivision of Carnegie
Mellon University — iCarnegie. iCarnegie offers training
materials and knowledge transfer around the world.

At the moment, other iCarnegie partners include
such external organizations as academies Microsoft,
Cisco, SAP, University Tenaga Nasional (Malaysia). All
these organizations have the opportunity to provide
valuable resources for IT professionals, they can play an
even more important role for students who need to define
themselves in the labor market.

Participation of students in these organizations can
vary from educational certification capabilities to
obtaining a place for practice, internships for advanced
training and entry to work [7, 8, 10].

At the university, along with basic courses that meet
the requirements of the educational standards of the
Republic of Kazakhstan, iCarnegie courses are read.
Students are provided with a set of educational materials,
including curricula, textbooks, teaching materials
(theoretical, practical guide, questionnaire) in electronic
form, CASE tools, programming languages [4]. It should
be noted the sequence of obtaining knowledge by the
student.

Unlike the courses offered by the corporation earlier,
these are ten courses of the Software Systems
Development program [5, 6]. As noted earlier, iCarnegie
has updated the content, including the course "Project
Management".

A special role is played by the project-oriented
approach of education and blended learning technology.
For the entire course, students develop one system that
runs in six projects together in teams. Teams consist of 3
or 4 students. The project is the closest to the tasks that are
solved in real life, therefore, when the project is being
implemented, team members evaluate the contribution of
each student into the project, and also assess other
students performing the role of employees of the
organization.

Conclusion. Summarizing the results, we note the
advantages of applying the teaching methodology
learning-by-doing and blended learning. Students
immediately "dipped" on environment, maximal as close
to reality. They receive skills in team work. The

distribution of roles between students within the team is
provided to the students themselves. The teacher plays the
role of manager. At the same time, a trusting relationship
is established between the teacher and students.
Assessment of the contribution of each student to the
project is carried out by both teachers and all members of
the team. Students evaluate each other on the following
criteria: productivity; creativity; reliability;
responsiveness; mutual assistance; motivation; activity;
awareness; competence; participation; success; stability;
organization; mutual respect; judiciousness; good attitude
and behavior.

Presentations of projects as final's result allow
students participate in conferences of professional
organizations give students additional opportunities to
interact with IT professionals, as well as the opportunity
to showcase their projects to other organizations.
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