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IDENTIFYING THE DEPENDENCIES BETWEEN
IT PROJECT CONTEXT AND BUSINESS ANALYSIS DOCUMENT CONTENT

The subject matter of the article is software requirements documentation practices in IT projects. The goal of the work is to
identify what information is included in business analysis deliverables and how the project context influences the content
of business analysis documents. The following tasks were solved in the article: to examine the industrial standards and experience
of business analysts and requirements engineers in requirements specification and modeling activities in software development,
to create and conduct a survey on practices in requirement documentation activities in IT projects, to define practitioners’
preferences regarding business analysis documents’ content, and to define how project context influences document content.
The following methods are used: three hundred and twenty-four practitioners from Ukrainian companies were surveyed about
their current preferences in business analysis document creation, their experience, and project profile attributes in which techniques
were used. The Chi-Square test of independence and Cramer’s V effect size measure were applied to define statistically
significant dependencies between project context and business analysis document content. The following results were obtained:
a list of the most commonly used elements in business analysis documents was defined. Seventy-eight statistically significant
associations for pairs "project context — business analysis document content” were found based on the p-value of the Chi-Square test,
for eighteen of which the significance of the identified dependencies was confirmed using the Cramer’s V effect size measure.
Conclusions: It is concluded that project context influences the content of business analysis documents in IT projects.
The most influential factors are the business analyst’s experience, team distribution, company size and type, template usage,
and the purpose of using the requirements documents. The found dependencies can guide the selection of business analysis
document structure and the creation of project-specific templates during the creation business analysis approach and business

analysis information management approach.
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Introduction

According to the Project Management Institute
(PMI) definition in [1], business analysis is the set of
activities performed to support the delivery of solutions
that align with business objectives and provide
continuous value to the organization. In most cases,
the solution includes an IT component in the form of
software, hardware, or software-hardware systems.
The primary outcomes of business analysis activities,
including IT projects, are requirements and design, which
define needs and solutions on different levels. Network
analysis of business analysis tasks and artifacts [2]
showed that solution scope, future state description,
and requirements are the most influential elements.
These business analysis outputs laid the groundwork
for all future development and testing activities. The form
of organizing business analysis results can vary
depending on the selected Software Development Life
Cycle (SDLC), stakeholders’
standards, and previous business analysts’ experience.
All individual models and specifications must be fitted
together into requirements architecture to ensure that
all requirements form a single whole that supports the

preferences, company

overall business objectives and produces a valuable outcome
for stakeholders [3]. Usually, requirement architecture
creation starts from predefined templates or frameworks,
which can be defined at the company or project level.
Guidelines for business analysis and requirements
engineering developed by international specialized
organizations PMI [1], 1IBA [3], and IREB [4] do not
prescribe the structure of business analysis documents.
The international standard developed by the IEEE [5]
offers three requirements document templates: Stakeholder
requirements  specification,  System  requirements
specification, and Software requirements specification,
of which the latter is focused on describing requirements
for software systems. RUP [6], one of the popular
iterative software development methodologies, offers
a two-level model for describing requirements: a Vision
document for describing the top-level boundaries of
asolution and a System requirements specification
document for describing detailed requirements. The main
limitation of these approaches is that they are more
focused on plan-driven approaches, while today, most
projects are implemented on an adaptive approach.
Secondly, these templates are recommendations and
should be adapted by business analysts to the project’s
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specifics. According to a survey [7], only 5% of
practitioners use the document templates recommended
in the standards, and more than 50% use the standards
developed by the company. All this indicates the
relevance of studying current practices for creating
business analysis documents, their structure, and
the impact of the project context on the tasks
of documenting requirements.

This study was conducted to analyze the current
preferences of business analysts and requirement
engineers regarding business analysis documents’ content
for software development projects. We also wanted
to define how a project context influences the
probability of choosing specific document content
elements. Using a survey, we studied the experience
of practicing business analysts and requirement engineers
working in Ukrainian and international companies.
The survey results were analyzed via statistical
analysis in conjunction with the Chi-Square test and
Cramer-V measure.

This article is organized as follows. Section Il
includes a review of related works describing
elicitation activities and technique selection. Section Il
is devoted to the survey results, and section VI includes
the result of statistical analysis. Section V concludes
the paper with a discussion of the findings of our study
and future work.

Analysis of last achievements and publications

Most of the related works are dedicated to analyzing
requirements document structure and templates used as
a basis for creation. Several of these works are devoted
to the analysis of the structure of the document "Software
Requirements Specification" (SRS). Raczkowska-Gzowska
and Walkowiak-Gall [8] conducted a survey among
163 practitioners from commercial software development
projects. The frequency of availability of certain types
of information in the SRS and the project context’s
influence on them were analyzed. The project’s domain
was found to affect the information in the SRS.
For example, the structure of the processed data, reports,
and dictionaries were rarely used in the SRS for projects
in the telecommunications industry. Statistical analysis
was not performed to check the influence between project
context and SRS structure nor for the use of templates
to develop documentation. Franch, Palomaresm Quer,
Chatzipetrou, and Gorschek [9] analyzed current
practices regarding artifacts in SRS, templates, and
tools for document creation based on the results of

24 interviews at 12 Swedish companies. The most used
artifact categories were natural language, use case, and
user story. Most respondents used organizational
standards. Limited participants did not allow statistical
analysis to define dependencies between project context
and business analysis artifacts and templates. Wagner,
Fernandez, Felderer, and Kalinowski [10] studied the
practitioners’ preferences in functional requirements
documenting. The degree of formality and specification
techniques were combined to allow participants to select
the most appropriate options. The most popular ways
to document function requirements were free-form textual
domain/business process models, free-form textual
structured requirements lists, and use case models.
The study [11] presented the result of the worldwide survey
where except functional requirements were analyzed
ways for specification of non-functional requirements.
Other business analysis outputs such as business
requirements, user interfaces, and assumptions, were not
analyzed. Abdalazeim and Meziane [12] reviewed existent
approaches of generation natural language specifications
from the object UML model. Medeiros et al. [13] studied
requirements document content in agile projects.
The approach Requirements Specification for Developers
was proposed. This approach assumes that each
functional and non-functional requirement is defined
in terms of data entities model, acceptance criteria, and
user interface mockup points of view, while the last one
is non-mandatory. An industrial case study was
performed to evaluate the proposed approach and showed
that this approach allows business analysts to meet
the developer’s expectations in  most
The disadvantages of this approach include ignoring
business and stakeholder requirements, as well as
ignoring modeling techniques. Heck and Zaidman [14]
studied quality criteria for Requirements Specifications
in Agile projects. Twenty-eight quality criteria were
described and categorized. One of the most important
quality criteria for agile and plan-driven projects is
completeness on the single requirement’s level and

cascs.

requirement specification document’s level.

A set of studies is dedicated to analyzing business
analysis techniques used to specify and model
requirements. Despite the fact that they do not directly
analyze the composition of business analysis artifacts,
such techniques as the user story, the use case, and the
family of UML diagrams significantly affect the content
of business analyst outputs. Jarzebowicz and Potocka
[15] conducted a study that involved 42 professionals
from Polish IT companies. The survey asked the
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participants to indicate which requirement specification
or modeling techniques they considered applicable to
different projects. The survey allowed respondents to
choose from a list of 15 techniques, and they could
choose any number of techniques that they considered
applicable to the given context. However, due to the
limited number of participants, the study did not evaluate
the statistical significance of the results. Moreover, the
survey only captured the participants’ preferences,
not their current practices. Gobov [16] analyzed the
current practices of using specification and modeling
techniques in IT projects implemented in Ukraine.
The study identified the most commonly used
requirements analysis techniques in IT projects: use case,
user story, and acceptance criteria were defined as the
most popular specification techniques; activity diagram,
business process model, and sequence diagram were
identified as the most popular modeling techniques.
Statistically significant relationships between the context
of the project and the techniques used in it were also
identified. At the same time, these studies do not define
the structure and content of business analysis documents.

Based on the results of the analysis of existent
publications, it can be concluded that the task of choosing
content for business analytical documents in IT projects
remains relevant and unresolved.

The purpose of this article is to identify current
practices regarding business analysis document content
and to define the influence of project context on it.

Solving of the problem

A survey was conducted to collect information
on current practices for creating business intelligence
documents, which was attended by 328 practicing
business analysts and requirements engineers from
Ukrainian and foreign companies. The structure of the
questionnaire in terms of information about the context
of the project was built based on the questionnaire from
the NAPIRE initiative [11]. The list of possible sections
in business analysis documents was compiled based
on international standards and templates reviewed in the
literature review and contained the following options:

e Assumptions

e Background (rationale and context for the new
solution decision)

e Business requirements

o Business rules

e Constraints

e Cost-benefit analysis

o Data models

e Dependencies/Integrations

o Deployment specifics

e Functional requirements

e Glossary

e Goals & Objectives

¢ Non-functional requirements

e Open questions

e Problem statement

e Risks

o Stakeholders
audience/personas)
Success metrics (project/solution)

Technical Interfaces
Usage scenarios

e User interface(s)

Four participants were excluded from the analysis
as they did not provide complete information about the
project context. The survey was shared in English
and Ukrainian languages, and Google Forms was used
as the platform for data collection. The survey was
subsequently distributed within the local Business
Analysis communities and via professional and social
networks, along with personal contacts established
within the top 10 Ukrainian IT companies. The data
collection period spanned one month, during which
the responses were gathered. Following this phase, the
collected data underwent merging and coding processes
in preparation for further analysis. The survey results
dataset has been made publicly available through the
Mendeley Data repository.

According to the survey results illustrated in Fig. 1,
the majority of respondents (69%) identified functional
requirements as the most crucial section in software
requirements documents. Business requirements were
also commonly included, with 63% of respondents
highlighting them in their documents. The high
percentage of functional requirements highlighted
suggests that this section describes the key features
and functionalities of the software, which are
typically the primary focus of the development
process. Meanwhile, emphasizing business requirements
highlights the importance of understanding stakeholders’
needs and objectives.

Glossary and non-functional requirements followed
closely behind, with 62% and 60% of respondents
highlighting them. This indicates the importance of
clear communication and understanding of technical

analysis  (including  target
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terms and concepts used in the requirements, as well as
software quality aspects such as usability, security,

and performance, which are crucial for ensuring that
the software meets the expected level of quality.

Functional requirements || | I 9%

Business requirements [ 63%

Glossary [N 62%

Non-functional requirements [ 60%
User interface(s) [T 54%
Dependencies/Integrations [ 53%
Usage scenarios [ 52%

Assumptions [N 49%

Open questions [ 46%
Constraints [N 45%
Goals & Objectives [N 43%
Data models I 41%
Business rules [N 40%
Risks [N 37%
Background (rationale and context) [N 35%
Problem statement N 32%
Technical Interfaces [N 25%
Stakeholders analysis [ 22%
Success metrics (project/solution) I 15%
Deployment specifics I 13%
Cost-benefit analysis [l 8%

0%

Fig. 1. Business analysis document contents

Other sections and subsections are highlighted
in documentation in less than 60% of cases.
The least highlighted sections include success metrics
(project/solution), deployment specifics, and cost-benefit
analysis. Success metrics  (project/solution)  were
highlighted by only 15% of respondents. It suggests that
defining and agreeing upon quantifiable and measurable
indicators of success can be challenging for different
stakeholders. As a result, business analysts may focus
on more concrete aspects of software requirements,
such as functional and non-functional requirements,
leaving success metrics to be defined at a later stage
in the software development process.

Deployment specifics (13%) and cost-benefit
analysis (8%) were the least highlighted sections.
Deployment is typically considered a separate phase
of the software development lifecycle, and business
analysts may focus on requirements relevant to the design
and development phases rather than deployment.
Cost-benefit analysis is usually performed at a higher
level of project planning, and project managers or other
stakeholders may perform it at a later stage in the
planning process, which is why business analysts may not
include it in the software requirements documentation.

10% 20% 30% 40% 50% 60% 70% 80%

Given that the majority of respondents work
on Agile projects, it may have influenced the results.
The agile methodology is an approach to software
development that emphasizes the rapid delivery of
working software over comprehensive documentation,
according to one of its basic principles [17]. In [18], it is
noted that a complete requirements document is not
needed for agile and user-centered design since the
requirements change rapidly, making the document
quickly outdated and rendering the engineer’s efforts
mostly wasted. Thus, the software requirements
document should define only the minimum functional
requirements. As a result, business analysts often
prioritize the essential documentation sections, such as
functional and business requirements, that are crucial
for the success of the development process. Therefore,
it is necessary to analyze the relationship between
contextual factors such as company type, project
approach, etc., and the specific sections of the highlighted
business analysis documentation.

The previous analysis examined the relationship
between project context factors and documentation
section inclusion. The Chi-Square test of independence
was used to test the relationship, considering
a significance level of 0.05. However, the Chi-Square test
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has limitations when comparing tables of different
dimensions. Cramer’s V, a chi-square-based association
measure, was used to adjust the results to address
this [19]. Cramer’s V ranges from 0 to 1, where 0
indicates no association and 1 represents a perfect
association. For this research, we adopted SPSS’s
definition of effect size: V < 0.2 for the weak association,
0.2 <V < 0.6 for the moderate association, and V > 0.6
for the strong association. The choice to use Cramer’s V
was justified due to the categorical nature of the
variables, the need to assess the strength of association,

the use of contingency tables for analysis, and the
availability of a standardized metric for comparison.

An analysis was conducted using Cramer’s V
statistic to examine the dependencies between context
factors, including the business sector, company type,
company size, project (team) size, project category, team
distribution, way of working, templates usage,
experience, and way of using requirements, and the
specific sections and subsections that business analysts
highlighted in their documentation. The outcomes are
presented in Table 1.

Table 1. Cramer’s V for project context and document contents associations

@ _ - o N Requirements useias:
S 8| 8|28 5|2 |58| 8.8 8|g|8|.5
- , S|F|2 ||| 2|5 |>| 2|28 5|5y € |&8
Business Analysis Document| °, > 2 s 8 = = @ 2 |Z2E8| = 25| 8 |53
Contents 4 g g Sls|o|ls| &8 28l & |28 & |24
21 | 3| el | 5| &8|E|Y|gal 8 |5g| 5|58
el &l s e CEl3E RS
Assumptions 0 [0.231]0216| O 0 ]0.201)/0.142|0.275/0.191| 0 ]0.207| O 0 |0.167
Background 0 0 0 0 [0.164|0.173] 0 [0.214|0.156| O |[0.208| O |[0.138]|0.234
Business requirements 0 0 0 0 0 0 0 0 019 | O 0 ]0.128| O 0
Business rules 0 0 0 0 0 0.12 0 0 |0.184| O 0 |0.181| O 0
Constraints 0 0 0 0 0 0 0 |0.186|0.189| O | 0.11 |0.216| O |0.156
Cost-benefit analysis 0 0 0 0 0 0 0 0 0 0 0 0 0127 O
Data models 0 0 0 0 [0.182(0.143] 0 0 0232 0 [0.144(0.122] 0 ]0.183
Dependencies/Integrations 0 0122 O 0 0 0 0 |0.185| O 0 0 ]0.166| O 0
Deployment specifics 0 0 0 0 0 0 0 |0158| O 0 0 ]0.128]0.143|0.200
Functional requirements 0 0 0 0 0 0 0 |0.185(0.184| 0 |0.113| 0.14 [0.117| O
Glossary 0 0 0 0 0 0 0 0 |0.167/0.143|0.149| 0 |0.149| O
Goals & Objectives 0 0 0 0 0 0 |0458| 0 (0222 O 0 0 [0.224)0.182
Non-functional requirements | 0 0 |0136| 0 ]0.208] O 0 |0196(0221| O [0.165| O [0.174)|0.131
Open questions 0 0 0138 O 0 |0179] O 0 0 0 |0167| O 0 |013
Problem statement 0 0 0 0 |0166| 0O 0152 0 |0.229| O 0 0 0 ]0.161
Risks 0 0 0 0 0 |012] O 0 [0238]| 0 0 0 |0.111/0.124
Stakeholders analysis 0 0 0 0 0 0 0 0 |0174| O 0 0 0 0
Success metrics 0 0 0 [0.163] O 0 0 0 0.18 0 0 0 0 0
Technical Interfaces 0 0 0 0 0 0 0 0 |0172] O 0 0 0 0
Usage scenarios 0 0 0 0 0 0 0 0 (0204 O 0 (0171 0O [0.142
User interface 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Based on the data presented in Table 1, it can be
concluded that the business sector, or the project’s
domain, does not have a statistically significant impact
on the inclusion of any of the sections presented in the
documentation. This may indicate that the content of the
documentation is not driven solely by the specific needs
of the business sector. Instead, other factors such as the
distribution of the development team, the maturity of the
organization’s software development process, and the
business analyst’s expertise may be more influential
in determining the content of the documentation.
While each business sector may have unique
requirements and specifications for its software projects,

the overall process of gathering, documenting, and
communicating software requirements may be similar
across different industries. Business analysts may use
similar techniques and methodologies to identify and
document software requirements. The sections commonly
highlighted in the research (functional requirements,
business requirements, glossary, and non-functional
requirements) may be considered fundamental components
of software requirements documentation necessary for all
software projects, regardless of the sector. For example,
business analysts may follow a template or framework
that is not tailored to the specific needs of the business
sector. Furthermore, as mentioned previously, software




ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

Innovative technologies and scientific solutions for industries. 2023. No. 2 (24)

requirements often focus on the functionality and
behavior of the software system rather than the specific
business domain. Therefore, the content of software
requirements documentation may not vary significantly
across different business sectors, as the focus is on the
software system itself rather than the business domain
it supports. However, it is essential to note that
while the business sector may not have a statistically
significant impact on the inclusion of specific sections
in software requirements documentation, it may still
impact the specific requirements and specifications
included in the documentation.

Company type moderately impacts the Assumptions
section in software requirements documentation
(V = 0,231) and weakly impacts the section on system
integration and dependencies (V = 0,122). A survey
revealed that 57% of Outstaff and Outsource IT business
analysts highlighted Assumptions, compared to 42%
from IT Product companies and 26% from non-IT
companies. Outstaff and Outsource IT companies may
prioritize Assumptions due to risks in the requirements-

Distributed team
Co-located team
Over 1500 specialists
201 - 1500 specialists
Up to 200 specialists

0% 20%

gathering process and are more likely to document
system integration and dependencies. IT Product
companies may focus on meeting market needs and
emphasize assumptions less. In comparison, non-1T
companies may have more intimate knowledge of
business context and stakeholders and emphasize
assumptions less.

Most of the dependencies on contextual factors
were found for the Assumptions section: 8 out of 14
contextual factors have a statistically significant impact
on the presence of the Assumptions section in the
documentation, with 5 of them having a moderate
level of influence and 3 being weak. In addition
to company types, factors such as company size
(V = 0.216), team distribution (V = 0.201), and template
usage (V = 0.275), as well as using requirements
documentation as a source for tests (V = 0.207), have
a moderate impact on the use of the Assumptions section
by business analysts. The associations between the
factors of team distribution and company size and the
Assumptions section are presented in Fig. 2.

40% 60% 80% 100%

mYes mNo

Fig. 2. Team distribution and company size associations to the Assumptions section

From Fig. 2, it can be concluded that in larger
companies, where there may be more bureaucracy and
a higher level of risk aversion, there may be a greater
emphasis on documenting assumptions to ensure that all
stakeholders have a shared understanding of the project
goals and potential risks. The Assumptions section is
used in documentation in 60% of large companies,
compared to 35% of small companies. Smaller companies
may have a more informal approach to documentation
and risk management, which could result in a lower level
of emphasis on documenting assumptions. Similarly, the
impact of team distribution on using the Assumptions
section can be explained by the fact that distributed teams
often face more significant communication challenges
than co-located teams. In distributed teams, the
Assumptions section is used 20% more often than
in co-located teams. A distributed team may need

standardized templates and clear documentation to ensure
that all team members have a shared understanding
of the requirements. The moderate impact of template
usage (V = 0,275) can be explained by the fact
that templates provide a structured format for
documenting requirements, making it easier to ensure that
all required information is included in the documentation.
It can increase the likelihood that the assumptions section
is consistently and thoroughly documented across
different projects.

Using requirements documentation as a source for
tests has a moderate impact on using the Assumptions
section (V = 0,207) because it provides valuable insights
into the intended use and limitations of the software
being developed, which can inform the testing process.
Thus, a focus on testing may encourage business analysts
to document assumptions.
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The way of working (WoW) and the number
of years of analyst experience have been statistically
confirmed to have a weak impact on using the
Assumptions section. The impact of the WoW on the
usage of the Assumptions section may be weaker than
other contextual factors because the documentation
practices may be more influenced by the specific
organization or project rather than the overall
methodology being used. The more substantial influence
of company type, company size, team distribution, and
template usage factors can explain the weaker impact

Yes Y 60
Include e
Background
section
No 102
Company
templates

Fig. 3. Templates usage associations to the Background section

According to Fig. 3, most analysts use company-
approved documentation templates that typically exclude
the Background section. One possible explanation is that
the Background section may not be deemed relevant
or necessary for the specific project. Sometimes, the
focus may be on the system’s specific requirements
instead of providing a complete overview of the project’s
context and history. Additionally, there may be concerns
about the documentation’s length and complexity.
Analysts who do not use templates also tend to skip this
section in their documentation, as 74% of respondents
in this group answered negatively. It can be attributed
to the fact that analysts are attempting to document
only the essential information, focusing on the project’s
specific aspects, and may view the Background section as
not directly linked to the requirements.

Only 5% of respondents use templates presented
in standards such as ISO/IEC/IEEE. Half of the analysts
who use standard templates include the Background section,
while the other half do not. In contrast, the majority (63%)
of those who use self-developed templates include the
Background section in their documentation. The lower
frequency of utilizing templates from standards and the
mixed results regarding the inclusion of the Background
section indicate that more work is needed to standardize
software documentation templates to ensure that they

Don't use
templates

of analyst experience. In large distributed teams, the
importance of documenting assumptions may be
emphasized when training new analysts.

The use of templates not only affects the
Assumptions section but also influences the presence of
the Background section in the documentation (V=0.214),
which outlines the necessary context and prerequisites
for implementing the solution. The association between
an analyst’s use of templates and the inclusion of the
Background section is shown in Fig. 3.

31 @ 17
89 8 10
Standards Own analytic

templates

include all necessary sections and adequately reflect the
field’s best practices. Analysts who use self-developed
templates are more inclined to include the Background
section, implying that they consider it essential for
comprehending the project’s context and objectives.

The survey data shows 63% of respondents use
templates when creating documentation. However,
according to [9], in Swedish companies, the proportion is
higher at 75%, although it should be noted that the number
of respondents in the second study is significantly smaller.

The use of templates also impacts the inclusion
of the constraints, dependencies, integration, deployment
specifics, functional and non-functional requirements
sections because templates provide a standardized and
structured approach to documenting a project, making
it easier for analysts to ensure that all necessary
information is included. The survey results show that
77% of respondents who use templates approved by
the company create a separate section for functional
requirements. Similarly, 70% of respondents who use
their own templates also separate functional requirements.
In contrast, respondents who do not use templates or rely
on standards highlighted functional requirements as
a separate section only in 60% of cases. It underscores
the importance of using templates and the need to
improve templates presented in standards.
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of the Background section in supporting tests and
discussions can enhance the quality and effectiveness
of the requirements engineering process.

Most of the dependencies were found for the
experience factor. It has a statistically significant
influence on the separation of 16 out of 21 documentation
sections presented in the study — on 6 of which
experience has a moderate level of influence, and on ten,
it has aweak influence. The experience of the analyst
has amoderate impact on such documentation
sections as Data models (Cramer’s V = 0,232), Goals &
Objectives (Cramer’s V 0,222), Non-functional
requirements (Cramer’s V=0,221), Problem statement
(Cramer’s V=0,229), Risks (Cramer’s V = 0,238) and
Usage scenarios (Cramer’s V = 0,204). Fig. 4 shows
associations  between the analyst’s experience
factor and documentation sections, on which it has
a moderate impact.

In addition to the template usage, the inclusion
of the Background section in the documentation is
moderately influenced by two factors: using the
documentation as a source for tests (Cramer V = 0.208) and
as a reminder for further discussions (Cramer V = 0.234).
Using the documentation for tests highlights the
importance of the Background section in providing
essential information for effective test planning and
execution. Similarly, using the documentation as
areminder for discussions emphasizes the role of
the Background section in facilitating communication
and collaboration among project stakeholders.
The Background section acts as a shared reference point
by incorporating relevant background information,
promoting understanding and effective communication.
These findings underscore the significance of providing
adequate context and reference material in software
requirements documentation. Recognizing the value

Non-functional

: Problem statement
requirements

Data models Goals & Objectives Risks Usage scenarios
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Fig. 4. Impact of business analyst experience on document content

According to Fig. 4, the separation of the mentioned
sections in documentation increases with the analyst’s
experience. Among respondents with over ten years
of experience, sections such as Data models, Goals &
Objectives, Non-functional requirements, Problem
statements, Risks, and Usage scenarios are highlighted
on average 30% more often than respondents with
less than three years of experience. It can be explained
by the fact that experienced analysts gain a deeper
understanding of project requirements over time,
allowing them to identify better and articulate critical
project components. Experience also enables analysts
to identify and analyze relationships between different
project elements, which can prove invaluable in problem-

solving and project planning. Experienced analysts are
exposed to a broader range of project scenarios, and
their combination of technical expertise, business
acumen, and practical experience enables them to
develop an intuitive sense of what is required to achieve
successful project outcomes.

Consequently, experienced analysts are able to
develop stronger documentation skills, such as the ability
to clearly communicate complex ideas, anticipate
potential issues, and organize information effectively.
These skills enable them to produce more comprehensive
and informative documentation, which leads to the
inclusion of additional sections. Therefore, fostering
a corporate culture that involves experienced analysts




Cyuachuil cman HayKogux 00CIIONCeHy ma MexHono2itl 8 npomuciogocmi. 2023. Ne 2 (24)

ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

creating company documentation templates and
transferring knowledge to less experienced analysts is
critical. Using templates and knowledge transfer will lead
to better documentation of project requirements and,
subsequently, more effective implementation of software
development projects.

The data presented in Fig. 4 demonstrate
a correlation between analysts’ experience and using the
Data models section in the documentation. As analysts
gain more experience, there is an observed increase
in highlighting the Data models section. Specifically,
after surpassing the three-year experience threshold,
there is a 14% rise in frequency and an additional 14%
increase after ten years of experience. These findings
indicate that experienced analysts recognize the
importance of data modeling and consistently incorporate
it into their documentation practices. The research
findings (fig. 1) indicate that only 41% of respondents
use data modeling. These findings are consistent with
astudy conducted by Kassab et al. [20]. According to
their research, 60% of respondents expressed their
requirements using natural language, suggesting
an informal approach, while only 33% utilized semi-
formal methodologies like UML, class diagrams, and
sequence diagrams. In addition, the study shows
asignificant impact of the absence of data models
on the result and overall satisfaction of team members.
Among respondents who did not employ any modeling
methodology, only 69% felt that the finished product
adequately met customers’ needs, and a mere 48.5%
reported that end users found the finished product
easy to use.

In contrast, those who employed a modeling
methodology had more positive perceptions, with 87%
indicating that customer needs were met and 82%
stating that the product was easy to use. These findings
strongly suggest that incorporating data modeling
into the documentation process positively influences
the quality of the final product and customer satisfaction.
Semi-formal representations like UML were mainly
associated with higher end-user satisfaction levels.
Among  respondents who  utilized semi-formal
representations, 86% believed the finished product was
easy to use, compared to 59% of those who used informal
approaches. Additionally, 90% of respondents using
semi-formal representations felt that the finished
product’s capabilities aligned well with customer or user
needs, while the corresponding figure for those using
informal methods was 65%. Therefore, including data
modeling and wusing semi-formal representations

in requirements documentation positively impacts
the outcome and overall satisfaction of team members
and end-users.

The sections Goals & Objectives and Risks
demonstrate a similar trend (fig.4). After three years
of experience, the inclusion of these sections increases
by 20% but experiences a slight decline after five years.
The utilization of the Goals & Objectives section
decreases by 4%, while the Risks section decreases
by 6%. However, after reaching the 10-year experience
threshold, analysts observe a resurgence with a subsequent
increase of 13% and 18% in utilization. The slight decline
in utilizing the Goals & Objectives and Risks sections
after five years of experience may be attributed to several
factors. One possibility is that as analysts become more
experienced, they may focus more on the execution and
delivery of projects rather than explicitly documenting
goals and risks. Also, it can be influenced by the nature of
projects. However, after reaching the 10-year experience
threshold, there is a resurgence in utilizing the Goals &
Objectives and Risks sections. This resurgence could
be attributed to a deeper understanding of the value
of explicitly documenting goals and risks, particularly
in complex projects or those with higher stakes, which
experienced analysts often do. Analysts with extensive
experience may recognize that clearly defining goals
and effectively managing risks contribute to project
success and stakeholder satisfaction.

Among analysts with 5-10 years of experience,
there is a slight decrease in the usage of the Usage
scenarios section, while analysts with over ten years
of experience show a significant increase of 21%.
It can be explained by the evolving role of usage
scenarios in requirements engineering and the changing
needs of stakeholders throughout the project lifecycle.
Usage scenarios describe user interactions and ensure
the system meets their needs. In the early stages of
an analyst’s career, the focus is mainly on functional
and non-functional requirements, with less emphasis
on usage scenarios. However, as analysts gain more
experience, they recognize the importance of capturing
user interactions and ensuring usability and satisfaction.
Experienced analysts proactively include usage scenarios
to capture critical workflows, system behavior, and
interaction patterns. The significant increase among
analysts with over ten years of experience may also be
attributed to the growing adoption of user-centered design
practices and the recognition of usability and user
experience in software development. Analysts with
extensive experience have encountered scenarios where
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neglecting usage scenarios led to suboptimal system
performance or user dissatisfaction. They have witnessed
the positive impact of considering usage scenarios,
such as improved user acceptance and satisfaction.
Among analysts with over ten years of experience,
there is a slight decrease in the usage of the
Non-functional requirements section (67%) compared
to analysts with 5 to 10 years of experience (71%).
It suggests a nuanced trend in considering non-functional
requirements. Non-functional requirements specify the
quality attributes of a software system, such as
performance, reliability, security, and usability. They are
crucial in shaping the system’s behavior and meeting
user expectations. Shift towards agile methodologies,
emphasizing collaboration and face-to-face communication,
could reduce the reliance on formal documentation,
including non-functional requirements. The observed
decrease in utilization among experienced analysts can be
attributed to their understanding of non-functional
requirements, efficient communication channels, and
agile methodologies. Nonetheless, alternative approaches
should be employed to address non-functional requirements
and ensure system quality and stakeholder satisfaction.
Lastly, using the Problem statement section as
a separate entity shows a gradual rise (fig. 4). Before
reaching the 10-year experience mark, most analysts
do not single out this section. However, among analysts
with over ten years of experience, there is a notable 22%
increase in its usage as a distinct section, causing
the number of analysts who emphasize it to surpass
those who do not. The increased emphasis on the
Problem statement section reflects the maturity and
expertise acquired by analysts over time, highlighting
their growing ability to accurately identify and address
a software project’s core challenges and objectives.
A well-formulated problem statement should create
an awareness of the issue and encourage innovative
thinking without prescribing a solution or introducing
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biases towards any particular strategy. Emphasizing
the problem statement as a distinct section is essential
in the long term because it ensures that the team
concentrates on the appropriate problem and
comprehends the fundamental causes. This approach
can help prevent being constantly reactive to issues.
Skilled analysts tend to have a more strategic mindset,
which accounts for the considerable rise in the use of
the Problem statement section in this respondent group.

It should be noted that the level of analyst
experience significantly affects only the "Non-functional
requirements" section among the top five sections most
frequently highlighted separately by analysts (fig. 1).
For the "Business requirements," "Functional requirements,"
and "Glossary" sections, there is a minor impact of
experience level, but the trend of highlighting separate
sections in the documentation remains consistent,
proportional to the respondents’ experience level (fig. 5).

According to the survey results, the Non-functional
requirements section is the only category the
Project Category statistically significantly influences.
The relationship between the Project Category and
the inclusion of the Non-functional requirements section
is depicted in Fig. 6.

Among the four project categories identified in the
research, the inclusion frequency of the Non-functional
requirements section varies (fig. 6). In development from
scratch projects, where software is built from the ground
up, the Non-functional requirements section is separate
in 69% of cases. This high percentage indicates an early
focus on specifying and addressing non-functional
aspects such as performance, security, reliability, and
usability. For User interface engineering projects
involving redesigning an existing system’s user interface,
the Non-functional requirements section is separate
in 61% of cases. It indicates that non-functional aspects
are still significantly considered even when the main
focus is on the user interface.
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Fig. 5. Impact of business analyst experience on document content (weak association)
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Fig. 6. Project Category associations to the Non-functional requirements section

In  Reengineering projects, which involve
redesigning and reimplementing an existing system, the
Non-functional requirements section is separate in 57%
of cases. Although slightly lower than the previous
categories, it underscores the importance of addressing
non-functional aspects during reengineering. The lower
percentage of analysts highlighting the Non-functional
requirements section separately in Reengineering projects
can be attributed to several reasons. Firstly, the focus is
improving existing systems and prioritizing functionality
over non-functional aspects. Secondly, working with
legacy systems may lead analysts to assume pre-
established non-functional requirements. Extensive analysis
of the current system’s architecture takes precedence over
extensive documentation. Time and budget constraints
also result in a pragmatic approach, where non-functional
requirements may be addressed within functional
requirements or communicated informally.

Conversely, in Product/Platform customization
projects, the Non-functional requirements section is
separate in only 42% of cases, suggesting that
non-functional aspects may receive less emphasis in this
category. Importantly, in this category, non-functional
requirements are often integrated within other
documentation sections rather than isolated as separate.
The variation in including the Non-functional
requirements section across project categories can be
attributed to differing priorities, constraints, and contexts
associated with each project type. Development from
scratch projects may require more careful consideration
of non-functional requirements due to their clean slate
approach. Conversely, Product/Platform customization
projects may rely on pre-existing frameworks or
platforms where non-functional requirements are already
established and documented implicitly.

No statistically significant influence factors were
found for the "User interface™ section. It suggests that
company type, size, experience level, and other

contextual factors did not significantly impact whether
business analysts include a separate "User interface"
section in their documentation. The absence of statistically
significant influence factors for the "User interface"
section indicates that its inclusion is likely determined
by other factors not considered in this research study.
The decision to include the "User interface" section may
be more influenced by project-specific considerations,
client requirements, or the expertise and preferences of
individual analysts rather than general contextual factors.

Including the Deployment specifics section in
software requirements documentation is moderately
influenced by utilizing the documentation as a reminder
for further discussions. Fig. 7 presents the ratio of
analysts who use the documentation for discussions and
the percentage of those who include the Deployment
specifics section.

Include
30,  Deployment specifics

Don't use
documentation
as reminder
for further
i i 47%
discussions 40%

Use documentation
as reminder
for further

Fig. 7. Associations of usage documentation
as a reminder for further discussions in the Deployment
specifics section

The ratio shows an equal distribution between
analysts who use the documentation as a reminder
for further discussions and those who do not (fig. 7).
Among those who use the documentation for discussions,
the inclusion of the Deployment specifics section is three
times more frequent compared to those who do not.
It implies that utilizing the documentation for discussions
increases the likelihood of including the Deployment
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specifics section. Fig. 7 illustrates a relatively low
percentage of usage for the Deployment specifics section.
This section usually contains pertinent information
regarding deployment considerations, such as hardware
requirements, installation  processes, or  system
configurations. As previously mentioned, business
analysts tend to focus more on requirements related
to the design and development phases rather than
deployment-specific details. The moderate influence
of employing the documentation for discussions suggests
that continuous communication and collaboration among
project stakeholders encourage the inclusion of the
Deployment specifics section.

The inclusion of the Constraints section in software
requirements documentation is moderately influenced
by the use of documentation in customer acceptance
(Cramer’s V = 0.216). This factor explicitly impacts the
Constraints section, indicating that documentation used
in customer acceptance affects whether or not the
Constraints section is included. Fig. 8 illustrates the
association between the use of documentation in customer
acceptance and the inclusion of the Constraints section.

Include Constraints

Don't use N 29%
documentation N

in custome
acceptance

Use documentation
~ in customer
32%
acceptance
23%

Fig. 8. Associations of usage documentation in customer
acceptance to the Constraints section

Fig. 8 shows that the percentage of analysts working
on projects where documentation is used in customer
acceptance slightly outweighs those working on projects
where documentation is not used for this purpose.
Moreover, a higher percentage of analysts who use
documentation in customer acceptance include the
Constraints section in their documentation compared
to those who do not. It suggests that utilizing
the documentation in customer acceptance increases
the likelihood of including the Constraints section.
This section in software requirements documentation
typically captures any limitations, restrictions, or
conditions that need to be considered during the
development and implementation of the software.
The higher percentage of analysts who include the
Constraints  section among those who utilize

documentation in customer acceptance indicates the
value of involving customers in the requirements
process and considering their constraints and acceptance
criteria. By using documentation in customer acceptance,
analysts can better understand and capture the constraints
relevant to meeting customer expectations and ensuring
the successful adoption of the software.

Conclusions

A survey study was conducted to analyze the current
approaches to creating business analysis documents and
the influence of project context on them. A survey with
328 business analysts and requirements engineers from
Ukrainian and foreign companies gathered information
on current practices in creating business analysis
documents. The questionnaire was created based
on the NAPIRE initiative and international standards.
It included the following business analysis document
sections: assumptions, business requirements, constraints,
data models, functional requirements, non-functional
requirements, and others.

The survey results highlight the importance of
functional and business requirements, glossary, and
non-functional requirements in software requirements
documentation. However, success metrics, deployment
specifics, and cost-benefit analysis receive less emphasis,
possibly due to challenges in defining metrics and
the preference for lean documentation in Agile
methodologies.

The influence of the project context on the structure
of the business analysis document was identified by
using the Chi-square test. The significance of statistical
dependencies between the pair "project context —
document section" was assessed by Cramer’s V effect
size measure

Cramer’s V statistic indicates that the business
sector does not significantly impact specific sections’
inclusion in software requirements documentation.
Factors like team distribution, organizational maturity,
business analyst expertise, and documentation usage play
amore influential role. However, the business sector
can still influence specific requirements and specifications.

Contextual factors significantly influence the
inclusion of the Assumptions section. Out of 14 factors
examined, 8 have a statistically significant impact,
with 5 having a moderate influence. Factors like company
size, team distribution, template usage, and using
requirements documentation as a test source moderately
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impact the Assumptions section’s use. Outstaff and
Outsource IT companies prioritize assumptions due to
risks in the requirements-gathering process. System
integration and dependencies are weakly impacted by
company type, suggesting different company types
prioritize sections based on their business models
and risk considerations. Larger companies emphasize
documenting assumptions for a shared understanding
of project goals and risks. Smaller companies have
a more informal approach to documentation and risk
management, resulting in less emphasis on assumptions.
Distributed teams use the Assumptions section more
frequently due to communication challenges and the need
for standardized templates and precise documentation.
In large distributed teams, the importance of documenting
assumptions may be emphasized during new analyst
training. Using requirements documentation as a source
for tests encourages documenting assumptions.
Templates provide a structured format, increasing the
likelihood of including the assumptions section.

Survey data shows that 63% of respondents use
templates in their documentation. The use of templates
impacts the inclusion of various sections, including
Assumptions and Background sections. Templates
provide a standardized approach and facilities, including
necessary information. However, using templates from
standards like ISO/IEC/IEEE is low, indicating a need
for improved and standardized templates that include
all necessary sections and reflect best practices.
Using templates and knowledge transfer improves
project requirements documentation and the effective
implementation of software development projects.

Analyst experience significantly influences the
inclusion of various sections. Experienced analysts more
frequently include Data models, Goals & Objectives,
Non-functional requirements, Problem statements, Risks,
and Usage scenarios. Emphasizing the Problem statement
section becomes more prominent among experienced
analysts due to their profound understanding of project
requirements, ability to identify critical components,
and better communication and problem-solving skills.
To improve documentation quality, involving experienced
analysts in creating templates and transferring knowledge
to less experienced analysts is essential.

Among the top five sections in software
requirements documentation, the analyst’s experience

statistically significant impacts the presence of the
Non-functional requirements section. Other sections like
Business requirements, Functional requirements, and
Glossary are influenced to a lesser extent. The project
category also influences the inclusion of the Non-
functional requirements section, with higher percentages
in Development from scratch and User interface
engineering projects.

The presence of the User interface section is not
significantly influenced by contextual factors, suggesting
project-specific considerations and analyst preferences
play a more significant role.

Using documentation as a reminder for discussions
increases the likelihood of including the Deployment
specifics section.

The use of documentation in customer acceptance
affects the inclusion of the Constraints section,
highlighting the importance of involving customers
and considering their constraints.

Overall, the impact of project context factors
on documentation content may vary depending on
organizational culture, project complexity, and specific
requirements gathering and documentation processes.
Improving documentation  practices, standardizing
templates, and fostering knowledge transfer among
analysts can lead to more effective software development
projects.

There are several limitations to this study. Despite
the fact that the list of sections in business analysis
documents for the questionnaire was created on the basis
of international standards and codes of knowledge,
survey participants could interpret them in different ways.
It is important to note that due to the survey’s
confinement to a single country, the findings cannot be
extrapolated to the global software industry without
additional study, despite the integration of Ukraine’s IT
sector into international environments, particularly
outsourcing and outstaffing firms, whose employees
comprised the majority (65%) of the respondents.

Future research may focus on analyzing the
impact of requirements elicitation and requirements
documentation techniques on the architecture of business
analysis documents, as well as on the methodology
for creating document templates, taking into account
the context of the project and the standards of
the organization.
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BUABJEHHSA 3AJIEXKHOCTEM
MI?’K KOHTEKCTOM IT-ITPOEKTY TA 3MICTOM JOKYMEHTIB BIBHEC-AHAJII3Y

IIpeameToM CTaTTi € NPAKTHKU JOKYMEHTYBaHHS BUMOT JI0 IPOrpaMHOro 3abesnedeHHs B IT-npoektax. Mera poboTH moJsrae
B TOMy, 00 BH3HAYUTH, sKa iH(OpMalis MICTUThCA B pe3ylNbTaraXx Oi3Hec-aHali3y Ta SK KOHTEKCT IIPOEKTY BILUIUBAE
Ha 3MICT JOKYMEHTIB Oi3Hec-aHamizy. Y cTaTTi c(OpMyIbOBaHI Taki 3aBJAHHS: BHBYMTH IIPOMHCIOBI CTAaHIApTH W JOCBIf
Oi3Hec-aHANITHKIB Ta IHKEHEpiB y crenudikarii Ta MOJCIIOBaHHI BHMOT;, CTBOPUTH Ta HPOBECTH OIUTYBAaHHS IIOAO IPAKTHK
JOKyMEHTYBaHHS BHMOTI CTOCOBHO IporpamHoro 3abesmnedeHHs B IT-mpoekTax; 3’scyBatm ymojo0OaHHS (haxiBLiB-TIIPaKTHKIB
i3 Oi3Hec-aHaJi3y IIOJO 3MICTy MOKYMEHTIB; BU3HAYHTH, SK KOHTEKCT NPOEKTY BIUIMBA€ Ha 3MICT JOKYMEHTIB. 3aCTOCOBAHO TaKi
MeTonu: 324 ¢axiBii yKpalHCHKAX KOMIIAHI ONMUTAHO IOJO iXHiX YMOJ00aHh y TPOIECi CTBOPCHHS JOKYMEHTIB Oi3HEC-aHai3y,
a TaKOX IXHBOTO JIOCBiy Ta aTpuOyTiB NPOQITIO MPOEKTY, y SKOMY ILi TEXHIKM BUKOPUCTOBYIOTbCS. JIJIsl BU3HAYEHHS CTATUCTHYHO
3HAUYIIUX 3aIEKHOCTEHl MiX KOHTEKCTOM IIPOEKTY Ta BMICTOM JOKYMEHTIB Oi3Hec-aHalizy OyJio 3aCTOCOBaHO TECT Xi-KBaJpar
HE3aJIe)KHOCTI Ta MOKasHUK po3Mmipy edexrty V. Kpamepa. 3100yTo Taki pe3yibTaTH: BH3HAUYCHO MEpeiK HaHOUIbII YacTo
BUKOPHUCTOBYBAHHX €JIEMEHTIB y JOKYMEHTax Oi3Hec-aHanizy. Ha OCHOBI P-3Hau€HHsS TeCTy Xi-KBaJpaT 3HAHJEHO 78 CTaTUCTHYHO
3Ha4yImMX 3B’S3KIB Ul map "KOHTEKCT INPOEKTYy — BMICT JIOKyMeHTa Oi3Hec-aHamisy", s 80 3 HHMX 3HAYyIiCTh BHSBIECHHX
3aJIeKHOCTEH MiATBEPIDKEHO 3a JomoMoror posMmipy edekry V. Kpamepa. BucHoBku. OOrpyHTOBaHO, IO KOHTEKCT MPOEKTY
BIUIMBA€ Ha 3MICT JDOKyMeHTiB Oi3Hec-aHamizy B IT-mpoekrax. Haiibinpm BrmmmBoBMMH (akTopamu € IOCBin Oi3Hec-aHANITHKA,
PO3MONINT KOMaHAM, PO3MIpP 1 THUN KOMIaHii, BUKOPHCTaHHSA IA0JOHIB 1 MeTa BUKOpPHUCTAHHS Oi3HEC-aHANITUYHHX [TOKYMEHTIB.
3HaiiieH] 3aNeXHOCTI MOXYTh KepyBaTH BHOOPOM CTPYKTYpH JOKyMEHTa Oi3HEC-aHallizy Ta pPO3pOOJICHHAM CHEeUU(IUHUX IS
MPOEKTY MIA0JIOHIB Y TIPOIIEC CTBOPEHHS MiAXOY 0 Oi3Hec-aHai3y W MiIX0Ay 0 YIpaBIiHHS iHpOopMAaIliero 3 Oi3Hec-aHaTizy.

KurouoBi ciioBa: 1okyMeHT Oi3Hec-aHali3y; iHKeHepis BUMOT; KOHTEKCT MPoeKTy; V. Kpamepa; emiipudHe T0CHTiIKEHHS.
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