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1. Introduction

Modern projects in the field of information technology 
(IT) are characterized by complexity, innovative tech-
nologies and technical solutions, a close combination of 
organizational and technological components, their mutual 
integration. Managing such projects requires reducing the 
time of practical implementation of fundamentally new 
ideas and technologies, a significant change in the nature 
and dynamics of project and technological processes, flex-
ibility, efficiency, and mobility of management decisions. 
Along with the use of various tools and software in project 
management (Microsoft Project, Atlassian JIRA, Redmine, 
Trac, Trello, etc.), it is relevant to evaluate the effectiveness 
of the IT project. This could ensure the evaluation of the de-
sign and technological process, objectively reflect the results 
of teamwork and project performance, as well as ensure the 
most effective project management in general. Given that IT 
companies use Agile software development methodologies, 

process management is implemented to improve the results 
of their activities. Today, the Scrum methodology [1–3] 
is one of the most popular, providing such opportunities. 
Therefore, the task of evaluating IT projects requires new 
approaches and solutions. Thus, there is a need to devise new 
methods for evaluating the effectiveness of the IT project in 
the context of a flexible Scrum methodology, which would 
ensure compliance with time limits, reduce resource over-
spending and project losses. Such methods could contribute 
to improving the efficiency of the IT project. This substanti-
ates the relevance of our study.

2. Literature review and problem statement

According to Scrum [1‒3], the dynamics in implementing 
an IT project require a clear definition of goals, role allocation, 
a well-formed product backlog, a clear allocation of resources, 
adaptation to the environment, and internal coordination. 

How to Cite: Prokopenko, T., Lavdanska, O., Povolotskyi, Y., Obodovskyi, B., Tarasenko, Y. (2021). Devising an integrat-

ed method for evaluating the efficiency of scrum-based projects in the field of information technology. Eastern-European 

Journal of Enterprise Technologies, 5 (3 (113)), 46–53. doi: https://doi.org/10.15587/1729-4061.2021.242744

DEVISING AN 
INTEGRATED METHOD 

FOR EVALUATING 
THE EFFICIENCY 

OF SCRUM-BASED 
PROJECTS IN THE 

FIELD OF INFORMATION 
TECHNOLOGY

T a t i a n a  P r o k o p e n k o
Corresponding author

Doctor	of	Technical	Sciences,	Associate	Professor*
E-mail:	t.prokopenko@chdtu.edu.ua

O l h a  L a v d a n s k a
PhD*

Y a r o s l a v  P o v o l o t s k y i 
Postgraduate	Student*

B o h d a n  O b o d o v s k y i 
Postgraduate	Student*

Y a r o s l a v  T a r a s e n k o
PhD*

*Department	of	Information	Technology	Design
Cherkasy	State	Technological	University

Shevchenka	ave.,	460,	Cherkassy,	Ukraine,	18006

An integrated method for evaluating the effectiveness 
of projects in the field of information technology has been 
proposed, which could ensure effective management deci-
sion-making. All features inherent in the implementation of 
the Scrum methodology used in the management of infor-
mation technology projects have been taken into consid-
eration. Ambiguous situations that constantly arise during 
the implementation of projects affect their effectiveness. 
Therefore, constant monitoring of the project efficiency 
would provide opportunities for the project manager to 
make management decisions promptly, which could con-
tribute to improving the efficiency of the project. The inte-
grated method for evaluating the effectiveness of projects 
was devised in the class of organizational-technological 
systems based on the combined use of formalized, intelli-
gent, and expert methods. The results of applying a given 
method include an increase in the project efficiency by 
1.52 % by complying with time limits, a reduction in the 
overspending of financial resources and losses during the 
project, as well as the improved productivity of teamwork.

A model of the project efficiency index has been devised, 
which would ensure taking into consideration the peculiar-
ities of the organizational and technological components 
of the project, as well as establishing a logical connection 
between the criteria that characterize the organizational 
component of the project, on the one hand, and the proj-
ect-technological component, on the other. The resulting 
project efficiency index contributes to further research of 
various alternative scenarios for the project implemen-
tation and forecasts the dynamics of achieving strategic 
goals, as well as the dynamics of process implementation.

The proposed procedure for evaluating the effective-
ness of the project under Scrum conditions could become 
the basis of the information technology of project manage-
ment and the appropriate decision support system
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Therefore, to evaluate the effectiveness of an IT project, the 
use of traditional tools such as analysis of discounted cash 
flows [4], apparatus of statistical methods [5], economic and 
mathematical models [6] does not give the desired result.

Traditionally, in the process of researching the effec-
tiveness of projects, scientists focus on the use of dynamic 
methods based mainly on the discounting of project cash 
flows. Paper [4] reports the results of studying the main per-
formance indicators based on cash flows. It has been shown 
that this approach provides the possibility of forecasting 
positive and negative cash flows for the planned period, 
discounted at the appropriate rate. However, it is necessary 
to accept a series of assumptions that are quite difficult to 
implement in practice. Moreover, the issues related to the 
correctness of the assessment of both the amount of initial 
investments and current costs and revenues over the entire 
period of the project implementation remained unresolved. 
Work [5] proposes the use of a comprehensive indicator of 
integrated economic efficiency together with the condition 
of the optimal payback period of the project. However, all 
the conditionality of such data is obvious even in a stable 
economy with a predictable level and price structure and a 
high degree of market knowledge. In economics, the volume 
of assumptions that must be accepted when calculating cash 
flows is incomparably higher. In paper [6], the authors pro-
pose in the study of the effectiveness to move from criteria 
estimates to parametric data, which would take into con-
sideration the uncertainty and subjectivity of assessments 
of financial parameters. However, for calculations using 
dynamic methods, a prerequisite for the stability of indica-
tors in which cash flows are evaluated is used. That is, those 
methods do not make it possible to fully determine the value 
and effectiveness of the project.

Paper [7] considers approaches based on determining 
the usefulness of the project for stakeholders under specified 
conditions. However, for IT projects implemented in the 
context of Scrum application, it is important to promptly 
determine the effectiveness of the project for its direct par-
ticipants and stakeholders in real time. Work [8] reports the 
results of research into the properties of projects in a rapidly 
changing environment. However, the issues related to the 
development of a tool for determining the effectiveness of 
projects under the conditions of dynamic changes remained 
unresolved. In [9], to evaluate the effectiveness of tasks in 
an IT project, it is proposed to use a burnout chart. How-
ever, this standard IT project performance metric provides 
the ability only to determine the dynamics of the project 
as the number of implemented and unrealized tasks. At the 
same time, the empirical relationship between the overall 
effectiveness of the IT project and its components is not 
investigated. Paper [10] investigates the Velocity metrics of 
an IT project, i.e. the speed of the team. However, the system 
of knowledge and evaluation of competence of project team 
members is not taken into consideration. A given metric can 
be considered as a partial indicator and does not fully reveal 
the essence of the project efficiency.

Our review of works [4‒10] showed that existing mathe-
matical models and methods do not fully evaluate the effec-
tiveness of IT projects implemented under Scrum conditions. 
The dynamics of IT industry development requires devising 
new methods for the integrated evaluation of the effective-
ness of IT projects in which efficiency criteria could char-
acterize, in the interconnection and mutual agreement, both 
the technological and organizational components of an IT 

project. Therefore, the combined application of formalized, 
intelligent, and expert methods would provide opportunities 
to study the effectiveness of an IT project in order to make 
effective management decisions and promote the productivi-
ty of teamwork based on Scrum.

3. The aim and objectives of the study

The purpose of the original work was to devise an in-
tegrated method for evaluating the effectiveness of an IT 
project in Scrum based on the combined use of formalized, 
intelligent, and expert methods. This would provide an 
opportunity to evaluate the effectiveness of an IT project, 
taking into consideration the peculiarities of organizational 
and technological components in real-time to improve the 
productivity of teamwork.

To achieve the set aim, the following tasks have been solved:
– to substantiate and investigate the procedure of inte-

grated evaluation of project efficiency in terms of Scrum; 
– to build a model of the efficiency index, which is the ba-

sis of an integrated method for evaluating the effectiveness of 
an IT project in terms of Scrum.

4. The study materials and methods

An IT project includes closely interrelated organization-
al and technological components. An IT project is character-
ized by complexity and variable structure, the presence and 
change of many goals, activities, multifunctionality of ele-
ments, etc. This gives grounds to categorize a project in the 
class of organizational and technological systems [11]. The 
class of organizational and technological systems (OTS), ac-
cording to [12], has the properties of both technological and 
organizational systems and consists of two fundamentally 
different subsystems, each of which performs its manage-
ment functions. If f is the OTS control functions, and f∈F, 
where F is a set of all control functions implemented by the 
system, then fo are the control functions implemented by the 
organizational subsystem, ft are the control functions im-
plemented by the technological subsystem. The introduced 
functions belong, respectively, to the sets: fo∈F and ft∈F. 
Then, we have ∪ = .o tF F F

Management decision-making is aimed at improving the 
efficiency of the organizational and technological system, 
therefore, to determine the expected effect, we introduce a cri-
terion for the effectiveness ef, which is determined as follows:

× →: .stE F F ef    (1)

Performance indicators can be the time of decision mak-
ing, its reliability, economic assessment of the consequences 
of the decision. Therefore, it is necessary to obtain such a 
value of the efficiency criterion that:

( ) →, max.stef F F    (2)

Studies into the organizational and technological sys-
tems are also reported in [13‒17], whose authors used vari-
ous methods such as analytical modeling, system dynamics, 
agent modeling, etc. Works [12‒17] show that the organiza-
tional and technological systems are nonlinear, dissipative, 
dynamic. The processes that take place in such systems are 
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complex, the management of which contains, along with for-
malized and poorly structured tasks, a class of mixed-type 
tasks. Both analytical and heuristic models and methods are 
used to study such processes. In addition, the organizational 
and technological processes are hybrid in nature. This pre-
determines the fact that the use of only formalized methods 
of synthesis of management, which have proven proper for 
technical systems, or only heuristic methods characteristic 
of organizational objects, does not give the desired result.

A characteristic feature of modern IT projects is their 
complexity. The level of complexity is determined not only 
by a large number of interdependent components of the 
project but also by a high degree of interdependence of their 
characteristics, emergent properties, variety of functions, 
variety of efficiency criteria. These properties make it possi-
ble to consider an IT project as a system, while the presence 
of an organizational component, on the one hand, and a tech-
nological one, on the other hand, refer it to the class of orga-
nizational and technological systems. Therefore, devising an 
integrated method for evaluating the effectiveness of an IT 
project in terms of Scrum should be implemented in the class 
of organizational and technical systems. This will provide 
the possibility of integrated use of formalized methods and 
means of artificial intelligence, as well as expert methods.

The effectiveness of an IT project is an integrated indi-
cator that characterizes the ultimate results and costs over a 
certain period. The main feature of efficiency may be the need 
to achieve an integrated goal of both organizational and proj-
ect-technological activities at the lowest cost of resources or 
time. In this regard, a distinctive feature of those organizational 
and technological processes that affect the effectiveness of an 
IT project is their dependence on quantitative and qualitative 
indicators of various kinds and nature. In addition, it is worth 
noting the dependence on the timing of an IT project, the pace 
of development of the IT industry, the introduction of innova-
tive technologies, the level of qualification of industry workers.

To evaluate the effectiveness of an IT project in terms of 
Scrum and obtain adequate forecast data, important is not the 
number of indicators that need to be evaluated but the proper 
choice of criteria used to preserve the value of the project. The 
total value of an IT project should exceed the sum of values of 
both the organizational and its design and technological com-
ponent. To achieve this, it is necessary to implement an IT proj-
ect management in terms of Scrum so that all its components 
can generate synergistic effects when interacting with each 
other within the project. This would ensure the creation of com-
pletely new and creative values by increasing its effectiveness.

Taking into consideration that both the organizational 
and technological components of the project are interdepen-
dent, the effectiveness of an IT project can be represented 
as a composition of the terminal criteria of each component 
that have a significant impact on the effectiveness of an IT 
project in general. From a position of value, this means that 
the effectiveness criteria of an IT project should be correlat-
ed not only with the content of its components but also in 
agreement with the overall value of the project.

Since an IT project is implemented under Scrum con-
ditions, it ultimately must satisfy the interests of all stake-
holders (Scrum Master, Scrum Team, Product owner Users, 
Stakeholders, Consulting Experts). Therefore, it is desirable 
to form balanced efficiency criteria that could provide an 
operational, objective, and integrated assessment of the pros-
pects and capabilities of an IT project. The IT project in terms 
of Scrum strives to create new values as a result of the pleasant 

satisfaction of all participants. At the same time, it is import-
ant to highlight and analyze innovative approaches, approach-
es to the transformation of the organization of project goals. In 
this regard, there is a need for a comprehensive and integrated 
assessment of the effectiveness of an IT project in terms of 
Scrum based on the combined use of formalized, intelligent, 
and expert methods. Therefore, this task should be solved in 
the class of organizational and technological systems.

5. Results of studying an integrated method for 
evaluating the effectiveness of a project under the 

conditions of the flexible methodology Scrum 

5. 1. Procedure for the integrated evaluation of project 
effectiveness in terms of the flexible Scrum methodology

The effectiveness of an IT project is formed as an integrat-
ed characteristic and can be reflected through an integrated 
criterion that includes both the organizational and technolog-
ical components. Therefore, the evaluation of the effectiveness 
of an IT project can be objectively carried out using a set, a 
system of criteria. This would provide a detailed and complete 
description of both project and technological processes, as 
well as taking into consideration its organizational compo-
nent at the level of competence of project team members. De-
termining the effectiveness of an IT project in terms of Scrum 
is important primarily for all stakeholders. On the one hand, 
these are Scrum Master, Scrum Team, Product owner, as well 
as representatives of the other party Users, Stakeholders, 
Consulting Experts interested in the project. Therefore, it is 
necessary to systematically, in detail and dynamics, analyze 
the effectiveness of an IT project since its economic prospect 
depends on improving the effectiveness of an IT project.

Traditionally, efficiency criteria are based on the differ-
ence in the results obtained and the costs incurred. At the 
same time, the obtained results and costs are measured in 
monetary units. When devising a system for evaluating the 
effectiveness of an IT project in terms of Scrum, we shall 
proceed from the fact that the effectiveness of an IT project is 
described by different criteria. On the one hand, the criteria 
characterize the organizational component of an IT project, 
and, on the other hand, technological. The effectiveness cri-
teria of an IT project are in interconnection and interopera-
bility. Since it is advisable to evaluate the effectiveness of an 
IT project in stages, based on a set of basic criteria, the basic 
procedure is based on the method of evaluating the effective-
ness of an IT project (Fig. 1). A given procedure takes into 
consideration the complexity of an IT project structure, its 
organizational and technological components.

Below are brief explanations to Fig. 1.
A. A set of criteria for evaluating the effectiveness of an IT 

project in terms of Scrum is determined, taking into consider-
ation both the organizational and technological components.

А1. A general (global) criterion of efficiency is formed. 
The global criterion, as a rule, decomposes into a set of 
criteria of the next level, the latter decomposes into their 
components, etc. until we receive the final (terminal) crite-
ria. Thus, a hierarchy of criteria is formed – a criterion tree.

A2. To evaluate the effectiveness, it is necessary to rank 
the criteria. Ranking and selection are carried out according 
to weight coefficients based on the method of hierarchy anal-
ysis [61] with the involvement of experts.

A3. Efficiency criteria are interpreted as linguistic vari-
ables that accept qualitative values (established by experts and 
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expressed by verbal formulations such as low, medium, high, 
etc.). The qualitative scale of the criterion is mapped onto a 
quantitative scale at which each linguistic estimate is matched 
with a point that expresses a certain number of points.

A4. The IT project performance index is being formed. 
B. The project situation is being investigated. 
B1. According to the specified criteria, recommenda-

tions for improving the situation are determined. 
B2. Choosing the best solution based on the alternatives 

studied.
The methods used to analyze and evaluate the effective-

ness of an IT project are usually based on economic indicators 
and take into consideration only the ratio of costs and results 
in view of the interests of the participating parties. However, 
a full and integrated assessment is not always possible if there 
is only quantitative information. Therefore, it is effective to 
use in this procedure a combined combination of intelligent 
and expert methods, which could ensure that qualitative in-
formation is acquired.

In the basic procedure for evaluating the effectiveness of 
an IT project in terms of Scrum, expert methods are used, 
in particular, the “intellectual assault” method. As experts, 
there may be representatives of all interested parties to the 
project, according to the Scrum methodology (Scrum Mas-
ter, Scrum Team, Product Owner, Users, Stakeholders, Con-
sulting Experts). Experts discuss and analyze the relevant 
IT project criteria and put up expert assessments on each 
criterion. In addition, they translate qualitative estimates 
into quantitative, and vice versa.

5. 2. Building a project performance index model
To solve the task of evaluating the effectiveness of an IT 

project in terms of Scrum, it is proposed to build a criterion 
tree based on the methodology given in [18], taking into con-
sideration its organizational and design and technological 
component (Fig. 2). Substantiation of IT project efficiency 
criteria under Scrum conditions belonging to the organi-
zational component is investigated in [19, 20]. The criteria 

for the effectiveness of the technological 
component are given in [21]. It should be em-
phasized that all criteria for the effectiveness 
of an IT project are in interconnection and 
interoperability. The content of the criteria 
is given in Table 1.

The weight coefficients of the tops of the 
tree have been determined, characterizing 
the importance (significance) of the rele-
vant criteria. For this purpose, the following 
structures were constructed.

Two-level fragments consisting of the 
parent vertex and a set of incidental ver-
tices – descendants – are highlighted in 
the tree (when traversing it from top to 
bottom). A fragment in which the root 
vertex of a tree is the parent is assigned a 
zero rank. The vertices of the lower level of 
this fragment are the parent for fragments 
of the first rank, etc. In the example in 
Fig. 1, a zero rank is assigned to fragment 
{k0, k1, k2}, the first rank ‒ fragments k1, 
k1.1, k1.2}, {k2, k2.1, k2.2, k2.3}, the second 
rank ‒ fragments {k1.1, k1.1.1, k1.1.2, k1.1.3}, 
{k1.2, k1.2.1, k1.2.2}, {k2.1, k2.1.1}, {k2.2, k2.2.1}, 
{k2.3, k2.3.1, k2.3.2}.Fig.	1. Basic	procedure	for	evaluating	project	effectiveness	in	terms	of	Scrum

A. Form a set of
efficiency criteria

В. Examine project situation 

А.1. Construct a 
criterion tree 

А.2. Rank and 
select criteria 

А.3. Form a quality 
scale 

В.1. Choose a 
solution 

В.2. Decision 
making 

А.4. Form the 
efficiency index 

Fig.	2.	An	example	of	a	criterion	tree	for	the	effectiveness	of	a	project	in	terms	of	Scrum
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0k  - global criterion 

1k

1.1k 1.2k 2.1k 2.2k 2.3k

1.1.2k 1.1.3k 1.2.1k 1.2.2k 2.2.1k 2.3.1k 2.3.2k2.1.1k
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Table	1

Content	of	criteria	in	the	criterion	tree

Criterion 
designation

Criterion content

k0 Effectiveness of an IT project

k1 Productivity of an IT project team

k2 Complexity of an IT project

k1.1 Competence of project team members

k1.2 Velocity 

k2.1 Sprint backlog

k2.2 Product backlog

k2.3 Protection profile

k1.1.1 Level of theoretical knowledge of project team members

k1.1.2 Gained practical experience of project team members

k1.1.3 Level of certification of project team members

k1.2.1 Definition of Done, DoD

k1.2.2 Acceptance Criteria, AC

k2.1.1 Burndown Chart

k2.2.1 Definition of ready

k2.3.1 Confidentiality

k2.3.2 Integrity

For each fragment of the criterion tree, starting from 
zero rank, a matrix of pairwise comparisons of the signifi-
cance of criteria is constructed. For the fragment {k0, k1, k2}, 
this matrix is given in Table 2.

Table	2

Matrix	of	pairwise	comparisons	for	a	zero-rank	fragment

w(k0)=1 k1 k2 Criterion weight

k1 1 3 0.75 

k2 1/3 1 0.25 

The rows (columns) in the matrix meet the criteria of the 
vertices of the lower level of the tree fragment. The upper 
cell of the leftmost column contains the specified weight of 
the parent vertex of the fragment (for the root of the global 
criterion tree k0, the weight is w(k0)=1). 

At the intersection of the row ki and the column kj, the rij 
value is specified kj, equal to:

− 1, if ki=kj;
− the score count bij on the scale of the comparative sig-

nificance of criteria (Table 3), if ki is more important than kj;
− the 1/bij value if ki is less important than kj.

Table	3

Scale	of	comparative	significance	of	criteria

Linguistic value 
Numerical 

(point) value

The same significance of the criteria ki and kj 1

Some (weak) advantage of the significance of ki 
over the significance of kj

3

Significant (strong) advantage of ki over kj 5

An obvious (very strong) advantage of ki over kj 7

The absolute advantage of ki over kj 9

Intermediate values between adjacent scale values 2, 4, 6, 8

The weight of criterion ki is determined as:

( )
( )

=

==

 
  

=
 
  

∏

∑ ∏

1

.
1,...,

1

.
1,..,1,...,

,

n

p i j
j n

i

n

i j
j ni n

w k r

w k

r

   (3)

where w(kp) is the weight of the parent vertex of the frag-
ment; n – the number of criteria of the lower level of the 
fragment of the tree. 

The weights of criteria for the vertices of the lower level 
are recorded in the extreme right column of the matrix.

By performing the described procedure sequentially 
for all fragments of the criterion tree (Fig. 2), the result 
was obtained, given in Table 4 (processing of matrices and 
calculation of weight coefficients was carried out using the 
program).

Table	4

Weight	coefficients	of	IT	project	effectiveness	criteria

ki w(ki) Terminal criteria

k0 1 –

k1 0.75 –

k2 0.25 –

k1.1 0.565 –

k1.2 0.1875 –

k2.1 0.0274 –

k2.2 0.1454 –

k2.3 0.0772 –

k1.1.1 0.0455 –

k1.1.2 0.4110 **

k1.1.3 0.1060 **

k1.2.1 0.0313 –

k1.2.2 0.1563 **

k2.1.1 0.0274 –

k2.2.1 0.1454 **

k2.3.1 0.0676 –

k2.3.2 0.0097 –

In Table 4, asterisks mark the terminal criteria. After 
organizing them in descending order and accepting the limit 
value w(ki)>0.01, a set of the most significant terminal cri-
teria was built: k1.1.2, k1.2.2, k2.2.1, k1.1.3 (marked with two 
asterisks – Table 4). 

In Table 5, the selected criteria are reassigned accord-
ingly k1, … k4.

Table	5

Terminal	criteria	for	IT	project	efficiency

Designation Title Weight

k1
Gained practical experience of project team 

members
0.4110 

k2 Level of certification of project team members 0.1563 

k3 Acceptance Criteria, AC 0.1454 

k4 Definition of ready 0.1060 

Terminal criteria are represented as fuzzy sets [22, 23]. 
For each criterion ki, i=1, .., 4, its membership function µ(ki) 
is constructed. The plots of µ(ki) functions are shown in 
Fig. 3–6, respectively. The plots’ axes of abscissa show the 
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qualitative values of the power of criterion of efficiency ki, 
the vertical axes – the degree of belonging to the subset A of 
effective and valid values. The final blurred subset A of U is 
a set of ordered pairs

( ){ }= µ, ,i A iA u u  ∈ ,iu U

where µA(ui) determines the degree of membership (or 
membership function) that indicates the estimated degree of 
belonging of an element to this set. If µA(ui) takes a value in 
the interval [0, 1], µA(ui)=0 means that the ui element does 
not belong to the set, µA(ui)=1 means that ui∈U, and any 
value 0<µA(ui)<1 determines the degree of ui belonging to 
the set U, then A is the blurred set [24].

The IT project effectiveness index (W) has been cal-
culated, equal to the sum of the products of the ki criteria 
weight coefficients, i=1,..,4 (Table 5) for the corresponding 
values of the µ(ki) membership functions:

( ) ( )
−

= µ∑
1,...,4

.i i
i

W k w k   (4)

The procedure for evaluating the effectiveness of an IT 
project in terms of Scrum based on the proposed IT project 
performance index makes it possible:

– to quantify the effectiveness of an IT project; 
– to establish a logical connection among the criteria 

that characterize, on the one hand, the organizational com-
ponent of an IT project, and, on the other hand, the design 
and technological one; 

– to conclude on the effectiveness of an IT project in 
terms of Scrum in real time.

In the original study, a simple academic example of an 
IT project was taken as a basis, which made it possible to 
illustrate the proposed procedure for evaluating the ef-
fectiveness of an IT project in terms of Scrum. Important 
is to study the mutually agreed relationship between the 
different components of an IT project. This determines the 
overall effectiveness of an IT project and the level of satis-
faction of all stakeholders, which is in principle typical of 
any IT project.

6. Discussion of results of studying the integrated method 
for evaluating the effectiveness of a project in terms of 

the flexible Scrum methodology

The integrated method of evaluating the effectiveness 
of an IT project in terms of Scrum is based on the combined 
use of formalized, intelligent, and expert methods. Expert 
methods ensure the acquisition of information in situations 
where we have information of a qualitative nature and the 
use of other methods is impossible. However, the use of ex-
pert methods depends on the competence of experts and the 
techniques of expert surveys, which is a limitation of a giv-
en integrated method. Therefore, the improvement of the 
procedure for selecting experts and conducting an expert 
survey is a would-be advancement of this study. The use 
of statistical methods as an alternative to expert methods 
could ensure obtaining experimental data but would not 
provide an opportunity to take into consideration qualita-
tive information.

The comprehensive application of formalized, intelli-
gent, and expert methods in the class of organizational and 
technological systems for evaluating the effectiveness of IT 
projects in terms of Scrum has several advantages:

– a reasonable reduction in the number of terminal 
criteria of efficiency (Table 5) provides opportunities for 
obtaining an IT project performance index (4) without 
going beyond the psychological capabilities of experts;

– an IT project performance index (4) ensures prompt 
assessment of the project’s effectiveness in terms of Scrum 
for participants and stakeholders in real time. Unlike [7], 
this avoids overspending and losses in the case of a negative 
value;

Fig.	3.	Membership	function	plot	for	criterion	k1
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Fig.	4.	Membership	function	plot	for	criterion	k2
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– the established link between the criteria that charac-
terize, on the one hand, the organizational component of an 
IT project, and, on the other hand, the design and techno-
logical one, unlike [9, 10], indicates the interdependence of 
efficiency criteria and their overall impact on the project 
efficiency in general.

The integrated method of evaluating the effectiveness of 
an IT project in terms of Scrum provides prompt management 
decision-making in IT projects implemented when Scrum is 
employed. The practical result of this method is the increased 
effectiveness of an IT project by improving the productivity 
of teamwork, reducing the time of implementation of an IT 
project, overspent resources and losses in the project, avoiding 
conflict situations. We assessed the qualitative and quantita-
tive impact of each criterion on the efficiency index based on 
the calculations in which the argument under consideration 
was conditionally changed by 1 % of the average value at a 
fixed value of other arguments for the IT project under study 
when performing each task. This provided an opportunity to 
increase the efficiency of the project by 1.52 %.

In the future, the proposed procedure for evaluating 
the effectiveness of an IT project may be the basis of the 
information technology of IT project management and the 
appropriate decision support system. IT project management 
information technology could provide opportunities for 
collecting, preserving, editing, processing, presenting, and 

disseminating information about the state of implementation 
of an IT project and its effectiveness to all stakeholders; it is 
the likely subject of further research.

7. Conclusions 

1. An integrated method for evaluating the effectiveness 
of IT projects developed in the class of organizational and 
technological systems based on the combined use of for-
malized, intelligent, and expert methods has been devised. 
A given method involves determining the IT project per-
formance index based on which management decisions are 
made promptly, as well as determining the future strategy. 
The practical result of applying this integrated method of 
evaluating the effectiveness of IT projects is the increased 
efficiency of an IT project by improving the productivity of 
teamwork, as well as reducing project losses and overspend-
ing of financial resources.

2. The built model of an IT project efficiency index based 
on the method of hierarchy analysis, fuzzy sets theory, qual-
itative decision-making methods is the basis of an integrated 
method for evaluating the effectiveness of IT projects. A 
given model provides a detailed (structural) pattern of the 
global criterion and, given our study results, enables a reduc-
tion in the number of terminal criteria.

References

1. Sutherland, J., Sutherland, J. J. (2014). Scrum: The Art of Doing Twice the Work in Half the Time. Currency, 256. 

2. Smith, G. I., Kolesnik, A. L., Lavrischeva, K., Slabospitsky, O. (2010). Improving the process of drafting families of software systems 

elements of agile methodologies. Programming problems, 2-3, 261–270.

3. Kniberg, H. (2007). Scrum and XP from the Trenches (Enterprise Software Development). C4Media, 140. 

4. Serrador, P., Turner, R. (2015). The Relationship between Project Success and Project Efficiency. Project Management Journal, 

46 (1), 30–39. doi: https://doi.org/10.1002/pmj.21468 

5. Pekoz, E. (2009). The Manager’s Guide to Statistics. ProbabilityBookstore.com, 26. 

6. Belov, M. V., Novikov, D. A. (2020). Methodology of Complex Activity: Foundations of Understanding and Modelling. Springer, 

223. doi: https://doi.org/10.1007/978-3-030-48610-5 

7. Nesticò, A., De Mare, G. (2018). A Multi-Criteria Analysis Model for Investment Projects in Smart Cities. Environments, 5 (4), 50. 

doi: https://doi.org/10.3390/environments5040050 

8. Cobb, C. G. (2015). The Project Manager’s Guide to Mastering Agile: Principles and Practices for an Adaptive Approach. John 

Wiley & Sons, 432. 

9. Dong, W. (2021). Using a system dynamics simulation model to explore the validity of dynamics of Agile software development. 

Graduate Theses and Dissertations. doi: https://doi.org/10.31274/etd-20210609-47 

10. Maximini, D. (2015). The Scrum Culture: Introducing Agile Methods in Organizations. Springer, 315. doi: https://doi.org/10.1007/ 

978-3-319-11827-7 

11. Prokopenko, T. A., Zyelyk, Y. I. (2017). Complex Method of Strategic Decision-Making in Management of Technological Com-

plexes of Continuous Type. Journal of Automation and Information Sciences, 49 (11), 71–79. doi: https://doi.org/10.1615/

jautomatinfscien.v49.i11.70 

12. Prokopenko, T. A., Ladanyuk, A. P. (2014). Information Model of Control of the Continuous Type Technological Complexes in the 

Class of Organizational and Technological Systems. Journal of Automation and Information Sciences, 46 (9), 78–85. doi: https://

doi.org/10.1615/jautomatinfscien.v46.i9.70 

13. Bol’shakov, A. A. (Ed.) (2006). Intellektual’nye sistemy upravleniya organizacionno-tehnicheskimi sistemami. Moscow: Goryachaya 

liniya-Telekom, 160.

14. Bolshakov, A. A. (2004). Synthesis of intelligent organizational technical control systems. Vestnik Tambovskogo gosudarstvennogo 

tehnicheskogo universiteta, 10 (4a), 954–959.

15. Yudickiy, S. A. (2012). Modelirovanie dinamiki mnogoagentnyh triadnyh setey. Moscow: SINTEG, 112.

16. Arhangel’skiy, V. I., Bogaenko, I. V., Grabovskiy, G. G., Ryumshin, N. A. (2005). Integrirovannoe upravlenie proizvodstvom. Orga-

nizacionnye i tehnologicheskie aspekty menedzhmenta predpriyatiyami. Kyiv: «Tekhnika», 328.



Control processes

53

17. Borisov, V. V., Syskov, V. V. (2012). Multi-Agent Modeling of Complex Organizational-Technical Systems with Opposition. Infor-

macionnye tehnologii, 4, 7–14.

18. Saati, T. (1993). Prinyatie resheniy. Metod analiza ierarhiy. Moscow: Radio i svyaz’, 278.

19. Prokopenko, Т. А., Obodovskyi, B. P. (2020). Study of the influence of project team members competence on project efficiency in 

the field of information technologies. Bulletin of NTU “KhPI”. Series: Strategic Management, Portfolio, Program and Project Man-

agement, 2, 50–55. doi: https://doi.org/10.20998/2413-3000.2020.2.7 

20. Prokopenko, T., Povolotskyi, Y. (2021). Conceptual procedure for estimating the performance project based on flexible scrum meth-

odologies in the field of information technologies. Bulletin of NTU “KhPI”. Series: Strategic Management, Portfolio, Program and 

Project Management, 2 (4), 60–66. doi: https://doi.org/10.20998/2413-3000.2021.4.8 

21. Prokopenko, T. A., Lavdanskaya, O. (2021). Information model of project management in the field of information technologies in the 

conditions of Scrum flexible methodology. International Scientific and Technical Journal “Journal of Automation and Information 

Sciences”, 2, 129–138. Available at: http://jais.org.ua/en/institut/journals-2021/journal-2/informacionnaya-model-upravleni-

ya-proektami-oblasti-informacionnyx-texnologii-v-usloviyax-gibkoi-metodologii-scrum

22. Zade, L. (1976). Ponyatie lingvisticheskoy peremennoy i ego primenenie k prinyatiyu priblizhennyh resheniy. Moscow: Mir, 166.

23. Zadeh, L. A. (1965). Fuzzy sets. Information and Control, 8 (3), 338–353. doi: https://doi.org/10.1016/s0019-9958(65)90241-x 

24. Zedeh, L. A. (1989). Knowledge representation in fuzzy logic. IEEE Transactions on Knowledge and Data Engineering, 1 (1), 

89–100. doi: https://doi.org/10.1109/69.43406 


