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Abstract. The purpose of this article was to develop a decision support information system for managing large Agile
teams in IT projects, aimed at ensuring effective communication, coordination, responsibility distribution, and process
adaptability.

The study utilized systems analysis methods to create a conceptual model and explore the relationships between Agile
team members; mathematical modeling, comparison methods, and prototyping; machine learning techniques; and the
Python programming language in the development of the information system.

The key findings of the study involve the integration of the Cynefin Framework as a tool for addressing challenges
in managing large Agile teams. Among the most prominent challenges for project managers are the need for effective
communication, process adaptability, distribution of responsibilities, and flexibility in decision-making. In response,
a decision support information system has been proposed and developed to assist in managing large Agile teams in [T
projects, which will help resolve these issues.

The scientific novelty of the research lies in the development and integration of the Cynefin Framework components
into a conceptual model of an information system for effective management of large Agile teams in IT projects, ensuring
adaptive decision-making in conditions of varying project complexity.

The practical significance of the study lies in the developed information system, which contributes to more effective
decision-making in the management of teams in IT projects, including large Agile teams.

Key words: information system; IT project; large Agile teams; adaptability of processes; division of responsibility;
innovative management; self-organization of teams; Cynefin Framework.

AHoTamnis. MeToro 1iei cTarTi 0yI10 po3poOuTH iHPOpMAIIifHy CHCTEMY MiATPUMKH IPUHHATTS PIlICHb TS YIPaBITiH-
Hs Bemukumu Agile komarnamu B [T mpoexrax, sika 6 3a0e3medyBana epeKTHBHY KOMYHIKAIIII0, KOOPAWHAIIO, PO3MO-
LT BIATIOBINATBHOCTI Ta aJalTHBHICTH IPOIIECIB.

VY JOCHiPKEHHI BUKOPHCTOBYBAIIICh METOIM CHCTEMHOTO aHAaJi3y JUIsS CTBOPECHHS KOHIICTTYalbHOI MOJIEN, a TaKoXK
JOCITIJDKCHHST B3a€MO3B SI3KIB M 4iieHa Agile KoMaHIi; MaTeMaTHYHE MOJICIIOBaHHS, METOM TOPIBHSIHHS Ta MpPO-
TOTHUITYBaHHS, METOJM MAIIMHHOIO HABYaHH, MOBa IporpaMyBaHHs Python npu cTBopeHHI iHOPMALIHHOT CHCTEMH.
OCHOBHI pe3yIbTaTH JOCTIKEHHS MONATaloTh B iHTerparii Moxem Cynefin Framework sk iHCTpymMeHTY mms Bupi-
[ICHHS TPOOJIEM YTIpaBIIiHHS BEIHKOO Agile KOMaHIOr0, cepesl IKUX OCHOBHE MICIIC MTOCIIAIOTh TaKi BUKJIUKA JIJIS
MEHeDKepa MPOEKTY, K moTpeda B epeKTUBHIN KOMYHIKaIlil, aJalTUBHICTh MPOIIECiB, PO3MOALT BiAMIOBIIATEHOCTI Ta
THYYKICTB Y IPUHHATTI pilieHb. BinmoBiHO 3ampornoHoBaHa Ta po3po0iieHa iHpopMaIliiiHa CHCTeMY MiATPUMKH TpH-
WHATTS PillIeHb 1 yIpaBIliHAs BeukuMu Agile komangamu B [T mpoekrax, cipusTiMe BEPIICHHIO IIUX TPOOIIeM.
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HayxoBa HOBHM3Ha J0CITIKEHHSI ITOJIsirae B po3poOiii Ta inTerpaiii komrnonentiB Mozelni Cynefin Framework y konuen-
TyaJlbHy MOZieNb iH(OpMaIiiHOT cucTeMH Juist €peKTHBHOTO yIpaBiliHHs BeJaukuMu Agile-komannamu B I T-npoexrax,
1110 3a0e3reuye aaanTuBHe IPUUHSTTS PillIeHb B yMOBaX Pi3HUX THITIB CKIIATHOCTI IIPOEKTIB.

[IpakTH4yHa 3HAYUMICTB JAOCIIKEHHS MOJIArae y po3poliieHiil iHpopMaliiiHiii cucTeMi, sika crpusie O1IbII eeKTHB-
HOMY NPHUHAHSTTIO PillIeHb B IMTaHHIX YIpaBJliHHIO komManaamu B IT npoekTax, B ToMy umcii BemMKHMMU Agile KoMaH-

JaMH.

Kuarouosi ciioBa: indopmariitna cucrema; 1T npoexT; Benuki Agile komMaHM; alanTHBHICTD NPOLIECIB; PO3MOALT Bifl-
TOBIIaJIbHOCTI; IHHOBALIHE yIpaBiiHHs; camoopranizaris komana; Cynefin Framework.

FORMULATION OF THE PROBLEM

In today's world of fast-paced technology and
unpredictable market conditions, organizations are
constantly looking for ways to improve the effectiveness
of their project teams. Agile methodology, with its
principles of flexibility and adaptability, has become one
of the key approaches in the field of project management,
especially in the field of software development. However,
managing a large Agile team is a significant challenge, as
there is a need for effective decision-making mechanisms
that would ensure coordinated team work and successful
implementation of IT projects.

Among the main challenges faced by leaders of large
Agile teams is ensuring effective communication and
coordination between all team members, maintaining
flexibility and adaptability of processes, sharing
responsibility, and adapting to rapid changes in the IT
project. These challenges present the scientific community
with the task of developing and researching a decision
support system model that contributes to the optimization
of management processes in large Agile teams.

As part of this study, an in-depth analysis of the
existing model, such as the Cynefin Framework, will
be carried out, which provides the opportunity to solve
each of the mentioned problems in particular, as well as
the integration of certain components of this model to
create an information system for decision support in the
management of a large Agile team.

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

The authors of the article [1] investigated the success
factors of Agile teams in the field of software development,
focusing on the personal characteristics of team members
and the influence of psychological safety and team
reflexivity on team effectiveness. Research findings [2]
show that team performance factors, including Agile team
relationships, team quality fit, team vision, team leader,
and team performance requirements, had a significant
impact on Agile team performance. The suitability test of
the model proposed by the authors showed that 80% of
productivity depends on Agile team effectiveness factors.
The experience of analyzing the work of a remote team is
presented in the study [3]. Described is the interpersonal
communication network of this type of team, which
becomes much more complex, especially when there
is a significant time difference between project team

members. This aspect is quite important to take into
account in the modern conditions of popularization of the
remote form of work on IT projects.

In the scholarly work [4], a study is described that
examines the impact of Agile team «maturity» and
cohesion on the efficiency of IT project implementation
and the quality of its completion. The findings from study
[5] show that high team stability and low staff turnover
within IT projects are closely related to team iterations,
which demonstrate a high rate of feature and increment
creation for IT products.

Special attention should be given to the taxonomy of
inter-team coordination mechanisms in large-scale Agile.
The authors of study [6] proposed three key principles for
this taxonomy.

SEPARATION OF PREVIOUSLY
UNRESOLVED PARTS OF THE OVERALL
PROBLEM

In a dynamic world of technological innovation and
rapid market shifts, Agile methodology plays a crucial
role in advancing IT project management, particularly
in software development. However, managing a
large Agile team presents leaders with a range of
complex challenges, including the need for effective
communication, process adaptability, clear responsibility
distribution, and flexibility in decision-making. This
study focuses on analyzing the Cynefin Framework
model as a tool for addressing these challenges, offering
strategies that include fostering open dialogue, adapting
to rapid changes, promoting team self-organization, and
responding to crisis situations. Developing and adapting
such strategies can significantly enhance the efficiency
of managing large Agile teams in IT projects, ensuring
successful project delivery amid complex market.

PURPOSE OF THE RESEARCH

The purpose of this article was to develop a
decision support information system for managing large
Agile teams in IT projects, aimed at ensuring effective
communication, coordination, responsibility distribution,
and process adaptability.

METHODS, OBJECT AND SUBJECT
OF RESEARCH

The study used methods of system analysis to create
a conceptual model, as well as to study the relationships
between members of the Agile team; mathematical
modeling, comparison and prototyping methods, machine
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learning methods, Python programming language when
creating an information system.

The object of the study is the process of developing
an information system to support decision-making for the
management of large Agile teams in IT projects.

The subject of the research is methods of developing
an information system for decision support for managing
large Agile teams in IT projects.

PRESENTATION OF THE MAIN MATERIAL

The Cynefin Framework model [7], developed by Dave
Snowden, is a tool for understanding complexities and
determining action strategies in various situations. It highlights
the importance of thorough analysis and adaptability in
today’s fast-paced environment and is particularly valuable
for Agile teams, enabling them to respond effectively to
changes and challenges. Numerous challenges for large Agile
team leaders [8] were examined, with the most significant
ones selected for resolution through this model [9]. To
enhance problem-solving, the development and validation
of a scale for measuring team communication behaviors [10]
were explored, aiming to improve the model’s effectiveness.

To address the challenge of effective communication
and coordination within large teams, the development of
an intelligent analytics system has been proposed. This
system would be integrated with Jira or Trello, utilizing
data from these platforms alongside data from other
communication channels, such as email, messaging apps,
and video conferencing tools. The system will analyze
communication among IT project team members,
detecting response delays, interaction frequency, and task
coordination effectiveness, providing recommendations
for improvement.

The strategy consists of three main points:

1. Integration with the Jira or Trello API to collect
data on tasks, sprints, comments, and task statuses.
Simultaneously, integration with communication tools to
analyze discussions and interactions.

2. Utilizing machine learning algorithms to analyze
the collected data, identify interaction patterns, and
determine potential problem areas in team communication
and collaboration.

3. Based on the analysis, the system generates
recommendations for improving communication and
coordination processes, such as optimizing meeting
schedules, revising task distribution, or introducing new
communication tools.

A key feature of this approach is its adaptability and
flexibility, which allows it not only to identify and address
current communication and coordination issues within
teams but also to anticipate potential challenges based
on big data analysis. This approach could significantly
contribute to improving the management of large Agile
teams, distinguished by its deep integration with IT
project management tools and the use of advanced
machine learning and artificial intelligence technologies.
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To address the challenge of maintaining flexibility
and adaptability in processes, an adaptive management
system called «Cynefin Navigator» can be developed.
The core idea is to create a platform that utilizes the
principles of Cynefin to analyze the current state of a
project and determine which domain of Cynefin (Simple,
Complicated, Complex, Chaotic) it falls within. Based on
this analysis, the system provides recommendations for
optimizing processes and management strategies.

The strategy of this implementation:

1. Utilizing machine learning algorithms to analyze
IT project data (tasks, communication, outcomes) and
classify its state into one of the Cynefin domains.

2. Developing a mechanism that allows the system
to dynamically suggest changes in management and work
processes according to the current Cynefin domain, as well
as to anticipate future domain changes and prepare for them.

The uniqueness of this approach lies in the system's
ability to not only react to current changes but also to
anticipate future challenges, helping teams prepare for
and adapt to new conditions. The use of the «Cynefin
Navigator» could become a key tool for supporting the
flexibility and adaptability of Agile teams, especially
in environments where the pace of change and
unpredictability are continually increasing. This solution
will not only facilitate more effective management of
IT projects but also provide teams with a tool for self-
development and self-organization, enhancing their
capacity for innovation and creative problem-solving.

To address the issue of responsibility distribution in
large Agile teams for IT projects, it is important to develop
an innovative solution based on the concept of «Dynamic
Responsibility Allocation». This system utilizes data on
team members skills, experience, and interests to create
an optimal distribution of tasks and responsibilities that
adjusts according to the needs of the IT project and the
development of the team.

The main idea is to create an intelligent platform
that analyzes team members' profiles, their work history,
feedback, and self-assessments, as well as the current
needs of the IT project. Utilizing artificial intelligence
algorithms, the system generates recommendations for
the most effective task distribution, maximizing the
team's potential and fostering the skill development of its
participants.

A strategy for achieving results:

1. Systematic collection of data on each team
member, including their skills, experience, areas of
interest, and history of completed tasks.

2. Identifying the key requirements and tasks of the
current IT project, as well as forecasting future needs
based on data regarding the project's progress.

3. Utilizing machine learning algorithms to analyze
the collected data and create optimized scenarios for
distributing tasks and responsibilities among team
members.
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This initiative for «Dynamic Responsibility
Allocation» could significantly change the way teams
approach task execution, transforming the challenge
of responsibility distribution from a problem into an
opportunity for growth and development. Implementing
such a system will not only enhance the team’s efficiency
but also foster the personal development of its members,
motivating them to improve their professional skills and
engage in mutual support.

Forming a conceptual model. The conceptual model
of the information system proposed in the study (Fig. 1)
integrates both internal and external elements of IT project
management [11]. This provides a deep understanding of
the dynamics of large teams and enhances their ability to
effectively respond to unpredictable changes.

The main components of the conceptual model are
as follows:

Team [12]:

— business analyst;

— project manager;

—HR;

— developers: (UI/UX designer; DevOps; Backend
developer; Frontend developer; QA).

Data:

— tools for organizing work in a team;

— communication channels: (e-mail address; work
chat; video conferencing tools).

— Jira/Trello;

— Cynefin Framework.

— Machine learning system for data analysis.

Key external agents, including clients, stakeholders
[13, 14], and suppliers, function as the primary source
of requirements and resources. Interaction with these
agents is facilitated through feedback mechanisms,
allowing management processes to be adapted according
to the information received and ensuring a high level of
customer satisfaction.

Theteam, as the central element of the system, consists
of IT project managers, business analysts, HR managers,
developers, UI/UX designers, DevOps, frontend and
backend developers, as well as QA engineers. Each of
these team members performs a defined role, interacting
with one another through coordinated processes and
unified communication and task management tools that
ensure clear and effective collaboration.

The machine learning system is utilized to collect,
analyze, and interpret data obtained from various sources,
including project management tools and communication
channels. This system provides key insights that
contribute to objective decision-making and planning.

The adaptive control system «Cynefin Navigator»
as an add-on synthesizes information from all model
components and applies the Cynefin Framework to
determine the optimal course of action. This system
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Fig. 1. Components of the Adaptive Management Information System «Cynefin Navigator»
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allowing them not only to respond to current changes
in IT projects, but also to anticipate future trends and
challenges.

Formation of a mathematical model

1. Defining the purpose:

The main purpose is to minimize the discrepancy
between the actual state of the IT project and the state
defined by the system.

2. Definition of the objective function:

The objective function F is defined as the sum of
losses across all IT projects:

N
F= %ZizlL(yi.ﬁi) - min

where L — loss function;
¥, — actual state of the IT project;
9 — forecasted state;
N — number of states of the IT project.

3. Choice of the loss function:

The loss function is the cross-entropy loss [16], which
is used for classification:

Ly, 9:) = —yilog(®@) — (1 — ylog(1l — )

4. Constraints:

Constraints on classification accuracy:

acc(¥,y) >,

where 1 — specified accuracy threshold.

Constraints on the analysis execution time:

T<T 00

where T — analysis execution time;

T,... — maximum allowable time.

5. Additional criteria:

— Flexibility of the system: the ability to adapt to new
data without retraining the model from scratch.

— Scalability: the capability to handle increasingly
larger volumes of data.

Definition of variables and parameters:

— ¥,: Actual states of the projects according to
Cynefin.

— i Predicted states of the projects according to
Cynefin.

— N: Number of project states for analysis.

— 7: Accuracy threshold.

— T: Execution time for analysis.

—T,.: Maximum allowable analysis time.

The optimization problem is to find the parameters of
the machine learning model that minimize the objective
function F, satisfy the constraints on accuracy and
execution time, and also optimize additional criteria such
as flexibility and scalability.

The operation of the simplified system. The system
begins by defining ranges of values for different states
of the IT project. These states can range from «simple»
to «very complex». Each state has its own range within
which random values are generated, reflecting the level
of complexity or orderliness of the tasks in the IT project.
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If the team can independently determine a more accurate
readiness value for the IT project than the formal use of
states according to the Cynefin Framework, normalized
values can then be set.

Next, the system creates arrays with actual,
predicted, and normalized values. These arrays
represent different aspects of the IT project, such as
how complex the tasks actually are, how well we have
predicted them, and how we can normalize them for
further analysis.

The next step is to calculate the inverse readiness of
the IT project. The system compares the actual values
with the values we predicted. If the actual value is greater
than or equal to the predicted value, the IT project is
considered complete. If not, the ratio of the actual value
to the predicted value is computed, which helps determine
how far behind we are from the plan.

After that, the system calculates the losses using
binary cross-entropy, as shown in Figure 2. This is a
complex method that allows for the assessment of the
discrepancy between normalized values and the results of
inverse readiness. The lower the loss value, the better we
have managed the tasks.

Graph of Binary Cross-Entropy Loss
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Fig. 2. Average Value of Binary Cross-Entropy Loss for Input
Values of IT Project States

After calculating the losses, the system uses an
exponential function to transform them. This provides a
new metric that is easy to interpret. The lower the cross-
entropy value, the better the state of the IT project.

Next, the system calculates the deviation from the
average value of the transformed cross-entropy. This
helps to analyze the state of the IT project in more detail
and identify potential problem areas. Since the developed
system is a «decision support and decision-making
system», it will provide two alternatives based on the
direct deviation from the desired state of the IT project
and using the average value of the binary cross-entropy
losses (see Fig. 3).
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Input data Simple, Complicated, Complex, Chaotic, Confused

TTopana 1 Topana 2

Cran 1: Be3 3min CraH 1: Bes 3min
CraH 2: 3any4uTH JOJATKOBI Cran 2: be3 3min
pecypeu Cran 3: be3 3Min

Crau 3: IIpoBecti CraH 4: JleranbHuii aHai3

Predicted Advice

€TPOCTIEKTHB
12 peTp Y

Cran 5: JlonatkoBe HaBYaHHS
Cran 4: Po3pobuty HOBY Cran 6: be3 3min
bynxuio

Cran 5: JlonatkoBe HaBYaHHS

Cran 6: Be3 3min

The Result of the
Cynefin
Navigator's

Operation

Fig. 3. Forecast data compared to the program's results (since
the developed program has a Ukrainian-language interface,
part of the figure is presented in Ukrainian)

DISCUSSION OF THE OBTAINED RESULTS

As part of the research, the task was to develop an
intelligent decision support system for managing large
Agile teams in IT projects. Therefore, the primary focus
was on improving communication and coordination
processes using the Cynefin Framework and machine
learning algorithms. This system is intended to assist
managers in identifying problem areas, analyzing them,
and suggesting optimal solutions.

Possible predictive recommendations were proposed,
and ultimately, it is evident that the expected outcomes
align with the operation of the Cynefin Navigator
program. This, in turn, indicates the effective use and
implementation of the intended components of the
program. Based on the results obtained, a third level of
recommendations can be created, which will be based
on a combination of the previous two. Furthermore, it
will be enhanced by considering the weaknesses in team
interactions within the IT project.

However, the research did not fully incorporate all
the intended elements for the program, as this requires
more in-depth studies, integration of third-party services,
and a significant number of other factors.

In conclusion, it is worth noting that the developed
information system compared actual values with
predicted ones, identifying deviations from the plan.
This enabled timely identification of problem areas and
suggested necessary adjustments.

CONCLUSIONS

As a result of the conducted research, its goal was
achieved, specifically to develop a decision support
system for managing large Agile teams in IT projects
that ensures effective communication, coordination,
distribution of responsibilities, and process adaptability.
Initially, the Cynefin Framework model was considered
to address communication and coordination issues within
large Agile teams. The next step involved developing a
system that integrates with IT project management tools
such as Jira or Trello for data collection and analysis.
Machine learning algorithms were then utilized to analyze
team interactions and identify problem areas. Ultimately,
an information system was created that generates
recommendations  for improving communication
processes and task coordination for managing large Agile
teams in IT projects based on data analysis.

The Cynefin Framework model was successfully
implemented at the initial stage in a reduced form, allowing
for the analysis and classification of the IT project state.
Integration with project management tools like Jira and
Trello will be maintained to enhance the model.

The research demonstrated the high effectiveness
of the proposed decision support system for managing
large Agile teams in IT projects. The system provided
adaptability and flexibility in processes, which are critical
in fast-changing environments.

Future research may focus on additional aspects
of process optimization and expanding the system's
functionality for even greater effectiveness. It is
recommended to implement similar systems in large
Agile teams to improve IT project management and
achieve high results in complex market conditions.
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