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Abstract: Software development is now a crucial component of almost every aspect of business, 

thanks to the growth of the Internet.  Businesses are under pressure to expand their product 

offerings to include web-based services due to customers' overwhelming need for ease and 

immediacy. In order to satisfy client demands, more and more resources are being devoted to the 

creation of lucrative software. Companies want to make as much money as possible, therefore they 

need to allocate these resources as efficiently as possible to keep expenses down. By putting into 

practice a process model that optimises their resources into high-quality goods, this may be 

accomplished. Agile software development encompasses a collection of iterative software 

development approaches in which cross-functional self-organising teams collaborate to evolve 

requirements and solutions. The experiences of individuals working on real-world projects using 

Agile software construction methodology following various variants in varying team sizes were 

investigated by visiting various software houses in a developing nation to ascertain their choice of 

using Agile software development the method in larger team sizes. Many software companies are 

switching from conventional techniques to Agile development methodologies as a result of the 

growing popularity of these approaches. Agile is people-focused and flexible rather than predictive. 

It promotes a small, cooperative team that collaborates closely. However, team size is a factor that 

is further limited by human characteristics. These crucial elements are often disregarded when 

putting Agile into practice. The purpose of this research is to determine the fundamental human 

elements that need be taken into account while implementing Agile in order for a team to function 

well. The approach is a study of three Agile teams of varying sizes using Scrum to produce products 

based on the same technology. Both subjective and objective metrics were used, and a poll backs up 

the findings. The findings unequivocally demonstrate that choosing the appropriate individuals for 

the right team is essential to the success of agile approaches. 
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Self-Organizing Teams, Profitable Software, Cross-Functional, Subjective Measures. 
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 I. Introduction 

To guarantee that all members of the development team, including 

management, engineers, and customers, are aware of the 

workflow's expectations and to establish a schedule for software 

project deliverables, a process model is required [1]. Despite the 

waterfall model's long history, businesses are starting to recognise 

its limitations. Its linear process of developing requirements, 

putting the whole functionality into practice, and then testing 

makes it difficult to adjust to changing customer demands and puts 

the project at significant risk [1, 9]. The effect of adopting an agile 

approach on such risk and related expenses is examined in my 

study [2, 5].  

Agile is an iterative development method in which features are 

added in increments of two to four weeks. As a result, during the 

software development cycle, all three of the primary components 

are replicated [8, 9]. Because a tiny bit of functionality is provided 

every few weeks and can be readily changed, this accommodates 

changes in customer preferences. Because there is less risk than 

there would be under the waterfall approach, software projects 

using the agile framework would have lower capital costs [8, 9]. 

The end product is almost exactly in line with client expectations 

because to this process's high degree of adaptability and openness 

to ongoing input, which raises customer satisfaction and demand 

and boosts revenues. However, only a significant degree of agility, 

or an adequate use of an agile technique, may result in such lower 

software development costs [8, 9]. 

Many writers stress the need of maintaining a small team size 

while using any kind of agile development technique. The ideal 

team size to get the best development outcomes is a topic of 

disagreement among writers [8, 9]. According to earlier research, 

an agile team should include no more than 15 persons, but no more 

than 20. In bigger teams, the quality of decision-making diminishes 

because the team is confused by the choices, which are more 
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ambiguous [9, 19]. The team becomes more complacent since 

nobody begins working on the project until they get explicit 

instructions, and it may be difficult to keep track of who is 

responsible for what in a big team. Nevertheless, every previous 

study focusses mostly on other aspects of agile development, with 

a passing mention of team size [19, 25]. 

1.1 Background  

Few efforts have been made to quantify and demonstrate how 

adopting an agile development process model affects overall 

software quality and costs. While Kai Petersen, for and Claes 

Wohlin found several benefits by switching from a plan-driven to 

an incremental software development approach by conducting a 

case study at Ericsson AB in Sweden [1, 8], Jaana-Nyfjord and 

Mira Kajko-Mattsson from Stockholm University in Sweden are 

currently integrating agile methods with risk management [25, 26]. 

 Requirements: Before any feature can be implemented, 

plan-driven, or classical, approaches need thorough and 

in-depth planning.  Much time and effort are wasted 

outlining a comprehensive list of requirements because 

many documented and validated demands [1, 2] that were 

only compiled at the beginning of the development 

process have to be discarded and reworked during the 

implementation and testing phases [2, 3] due to changing 

customer needs. As a result, there seems to be waste since 

the percentage of executed requirements compared to all 

requirements specified is tiny. 

 Customer Needs: Customers only used a tiny percentage 

of the generated application code in a research that 

included 400 projects created utilising a waterfall 

methodology [2, 4]. The absence of a chance to learn 

about changing client wants is confirmed by this research.  

It is also obvious that a plan-driven process model does 

not provide a channel for feedback or a chance to address 

any misconceptions about client needs [4, 5]. It is 

becoming harder and more costly to identify current 

customer demands and modify requirements and 

implementation in accordance with them as the three 

primary steps of software development—planning, 

implementation, and testing—are carried out in a linear, 

bulk approach [5, 6]. 

 Number of Faults: The large number of errors 

discovered during the testing stage is another key problem 

with plan-driven development. Testing is the first thing 

that is lost when previous stages of the process model take 

an unanticipatedly lengthy time since it is only done at the 

end of development [5, 6]. Test coverage is poor because 

not enough testing can be performed to identify enough 

flaws in time to fulfil a deadline. 

Even if agile development has its share of problems, the quantity 

and severity of problems that affect a plan-driven approach's 

expenses and return on investment much exceed those of an agile 

methodology [5, 6]. High testing lead times, limited test coverage, 

and several teams needing a high level of communication and 

coordination from the project manager are common problems that 

agile still faces despite moving away from conventional 

approaches [6, 7]. 

 Testing Lead Times: A piece of functionality that is only 

realised and implemented too late in an iteration to be 

tested, forcing it to wait until the following iteration, 

might result in high testing lead times [5, 6]. 

 Test Coverage: A substantial test environment with test 

cases for each incremental piece of functionality is 

necessary because agile methodologies need continuous 

testing (testing at the conclusion of each iteration) [6, 8]. 

Implementing functionality in tiny chunks while paying 

careful consideration to detail and current client demands 

is a requirement of agile development. 

 Communication & Coordination: Management 

overhead is the last frequent problem with agile 

development [5, 9]. Strong cooperation is essential for the 

effective implementation of an agile approach, thus the 

project manager must stay engaged in team dynamics to 

encourage a feeling of belonging and a commitment to the 

calibre of the finished product [8, 9]. To guarantee that all 

staff members from all process phases—business analysts, 

software developers, testers, and others—are cooperating 

to create a successful product, this calls for extensive 

communication and coordination between team members 

and management [11]. 

According to the software engineering conceptual framework 

known as "agile project management," software is developed in a 

comparatively short amount of time and goes through several 

iterations before being released in a stable state. A collection of 

concepts that emphasise client value, iterative and incremental 

transportation, intensive communication, small integrated teams, 

self-organization, and tiny and continual improvements are the 

foundation of Agile, according to [12, 13]. Agile management is 

said to function best in small teams [14, 16]. The ideal Agile 

project management group is small, collaborative, [15], has daily 

in-person communication, and has a maximum of nine members.  

Furthermore, Agile approaches like Scrum suggest that a team 

should consist of seven members, plus or minus two [15, 16].  

The purpose of this article is to examine an Agile project 

management approach, test it out on actual projects, and determine 

the human elements that must be taken into account for an Agile 

team to be successful. A few psychological elements that might 

influence teamwork are somewhat taken into account in this 

research, including working memory [16–17], ideal experience, 

and suggested team size based on social behaviours.  Three 

example Agile teams of varying sizes will be utilised to do this, 

and they will all be run using the same Agile principles. Given that 

each team has all the required skill sets and comparable team 

member profiles, the findings will assist in identifying which team 

will function the best and provide the greatest outcomes [18, 19].  

Agile suggests that teams should include all the necessary skill sets 

rather than just coders.  It is often held that Agile is a one-size-fits-

all idea that is thus scalable, even if many Agile approaches, like 

Scrum, do have a suggested team size [18, 19]. However, this 

raises the issue of how large an Agile team may go before losing 

effectiveness. Team size may directly affect group performance 

and communication, according to study findings [19, 20].  

 While software project management is a more technical field, agile 

management is more people-focused [20, 21]. When switching 

from conventional to Agile methods, project managers often find 

that they are spending more time overseeing projects than 

overseeing the team members. This suggests that Agile teams may 



ISAR J Sci Tech; Vol-2, Iss-6, 2024 

 

44 
 

not be operating at their best since human elements are often 

overlooked while managing them [22]. 

 II. Related Work 

This paper examines previous studies and research on Agile 

development teams.  

2.1 Agile and People Management  

Several models, like Tuckman's model and "The Five 

Dysfunctions," serve as the foundation for people and team 

management. Each of these models calls for a high level of 

engagement among team members. More contact is needed and 

team management becomes more challenging as the number of 

members increases [11]. To facilitate efficient collaboration and 

project management in an Agile team, the work management must 

specify the connections between the various responsibilities. 

 (H. Oktaba, 2017) [11] Agile ideas have been embraced by several 

software development organisations in an effort to boost 

productivity.  Although Agile Software Development (ASD) 

promotes regular delivery of functional software, productivity in 

that setting is influenced by a variety of variables. In order to 

determine the factors that influence productivity, the most popular 

research techniques, the most researched rates of productivity, the 

principles associated with productivity, the most popular methods 

for agile development, and the application of productivity 

measurements in ASD, this paper will analyse the literature on 

productivity in ASD.  

 Rosa, P. F. (2011) [12] For an organisation to achieve the 

necessary levels of productivity and quality, software development 

methods are crucial. In order to capitalise on the advantages of 

both techniques, industry and academic colleagues have shown 

interest in the uncharted and understudied field of productivity 

analysis of agility and conventional development processes. The 

goal of this study is to define a hybrid process that benefits from 

both agile and conventional integration methods in order to explore 

viable possibilities for both.  In a Brazilian CMMI v.1, empirical 

research was conducted with the goal of assessing the productivity 

effect of the suggested hybrid approach. 1 Medium-sized business, 

Maturity Level 2. 

 D. I. Sjøberg (2016) [13] Agile development relies heavily on 

small, self-directed teams. This article examines how collaboration 

quality affects agile software teams' performance, learning, and job 

satisfaction and if this impact is different from that of conventional 

software teams.  Structural equation modelling was used to analyse 

a survey that was given to 477 respondents from 71 agile software 

development organisations across 26 firms. When collaborators 

and team leaders evaluated team performance, they discovered that 

collaboration quality had a favourable impact on team 

performance. 

 (A. Uldahl, 2014) [14] With an empirical investigation in the form 

of a case study that shows the beneficial effects of the agile 

development and project management approach Scrum on 

information systems and software development productivity, this 

research adds to the body of knowledge in the field of information 

technology development (ISD). It also offers a helpful 

operationalisation of the concept through seven productivity 

indicators that have been identified. 

 (B. Kola, 2014) [15] The primary driving force behind this study 

is the high failure rate of projects related to software development, 

which directly affects the economic value of the organisations 

where they are implemented by lowering revenues and lowering 

staff productivity. The aim of this research is to determine the best 

methods for measuring and enhancing team productivity. It also 

seeks to determine the degree to which agile methods, lean 

principles, and the team's "soft skills" can be integrated to produce 

high-quality outcomes.  Method: To find out how much the 

opinions of the academics and researchers whose work is used to 

construct the theoretical structure of this dissertation apply to 

actual organisations operating in the software development 

industry, a qualitative study was conducted. It involved surveys 

with only Scrum masters and online surveys with both Scrum 

masters and practitioners. 

 In 2022, Lindsjorn, Y.  [16] In software development, teamwork is 

essential, especially in cross-functional agile development teams 

where members collaborate closely to create a seamless software 

solution.  Working in a team is difficult; previous research shows 

difficulties with leadership, communication, learning, and setting 

priorities. Agile approaches, practitioner literature, general 

collaboration studies, and an expanding corpus of empirical 

research on teamwork in the particular context of agile 

development of software, however, provide a wealth of guidance 

for teams. 

 Several soft variables may influence the effectiveness of team 

members in a software development team, according to 2011 

research by Sudhakar et al. A development team's success is said to 

be influenced by four types of factors: organisational, 

environmental, non-technical, and technical [15, 16].  The 

following soft elements were suggested by the authors as potential 

influences on software team performance:  

 Team climate: Same views and aspirations to accomplish 

organisational objectives.  

 Team diversity: For example, differences in team member 

credentials, gender, ethnicity, experience levels, and talents.  

 Team innovation: Innovative methods of problem-solving 

and abilities that provide value. 

 Team member competencies and characteristics: Team 

members' technical and interpersonal skills that affect 

familiarity and cooperation [18].  

 Team leader behaviour: Increased personnel manager and a 

facilitator role, less micromanagement.  

 Top management support: Management's dedication to the 

project [19]. 

 III. Proposed Methodology  

The process for determining the human elements that might impact 

the effectiveness of an Agile team is the subject of the next chapter 

[19, 20].  

3.1 Company background  

The design and development teams of a company that specialises 

in goods and transportation services participated in this 

investigation [29, 30].  With extensive operations in the Middle 

East, Asia, South America, and Australia, the group is a significant 
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force in Europe. The organization's IT department has been in 

operation for more than 30 years and has matured to a respectable 

level in the software sector [21, 22].  Prior to switching to Agile 

Methodology with Scrum, it used a number of development 

approaches, including a completely tailored Rational Unified 

Process.  

3.2 Study of Agile Teams  

Over the course of six months, this research was conducted 

utilising Agile Methodology on three projects of varying sizes. Not 

all of the projects have been finished in the entire six months; some 

have been finished sooner Table 1 [2, 23]. 

Table 1 Project Size Overview. 

Project Initial Estimate-MD 

Project A 1800 (89.6-man yrs.) 

Project B 800 (3.7-man yrs.) 

Project C 100 (0.9-man yrs.) 

The technologies used and the degree of complexity for each project that has been assessed in accordance with the organization's requirements 

are listed in Table 2 below [24, 26]. 

Table 2 An Overview of Complexity and Technologies. [25] 

Project Language/Technology  Complexity  

Project A Oracle, WebSphere Portal, Java Services, Spring MVC, and Free-Marker. High  

Project B Oracle Database, WebSphere Portal, Spring MVC, and Java Services. High  

Project C Oracle Database, WebSphere Portal, Java Services, Spring MVC, and Free Marker. High 

A project manager owns the whole project, whereas a project leader leads each team [25, 26]. An overview of the different duties assigned to 

each team is provided in Table 3 below:  

Table 3 Project Team Overview. [26, 27] 

Project Business Analysis  Analysis Programmer  Text Analysis  Technical Architect  Total 

Project A 2 11 3 0 22 

Project B 1 7 4 1 12 

Project C 1 2 6 2 6 

 

𝑅𝑒𝑤𝑜𝑟𝑘 𝐿𝑒𝑣𝑒𝑙 =
𝑇𝑖𝑚𝑒 𝑆𝑝𝑒𝑛𝑡 𝑓𝑖𝑥𝑖𝑛𝑔 𝑑𝑒𝑓𝑒𝑐𝑡

𝑇𝑖𝑚𝑒 𝑠𝑝𝑒𝑛𝑡 𝑜𝑛 𝑡ℎ𝑒 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡
× 100 …………….1 

 IV. Results and Discussion 

It should be mentioned that the findings of this study should not be interpreted as a general rule or a standard in the software sector [28]. They 

do, however, provide light on the aspects that must be taken into account and the ideal choice for the size of an Agile team [28].  

 Following the conclusion of each project, the budget was compiled using JIRA and Clarity [28, 29].  The outcomes are as follows:  

Project  Initial estimate (MD) Budget speed (MD) % Deviation  

Project A 1800 (89.6-man yrs.) 3200 (16.6-man yrs.) 65 

Project B 800 (3.6-man yrs.) 950 (4.9-man yrs.) 22 

Project C 120 (0.9-man yrs.) 130 (0.9-man yrs.) 4 

Table 4 Budget. 

The following metrics were used to gauge how often releases were completed on schedule: 

Table 5 On Time delivery. [29, 30] 

Project  Releases Performance  Releasees on Time  % On Time 

Project A 40 13 30 

Project B 22 15 60 

Project C 12 9 90 

Each project's rework level has been determined as follows:  
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Table 6 Rework Level. [30] 

Project  Actual Spend -MD Rework-MD Rework Level-% 

Project A 3200 (26.9-man yrs.) 120 26 

Project B 950 (2.96-man yrs.) 190 19 

Project C 130 (5.96-man yrs.) 25 18 

The following defect rates have been noted:  

Table 7 Defect Rate. 

Project  Actual Spend -MD Rework-MD Rework Level-% 

Project A 3200 (19.6-man yrs.) 1960 1.9 

Project B 950 (2.9-man yrs.) 396 3.9 

Project C 130 (0.9-man yrs.) 49 2.5 

The intricacy of communication was one of the main obstacles that the Agile team participants had to overcome. Table 8. Effective 

communication was not a problem for the team members involved in Project C [28, 29]. However, this was much more challenging for teams A 

and B. 

Table 8 Communication Channels. 

Project  No. of People on team  No of communication Channels 

Project A 23 236 

Project B 19 69 

Project C 5 10 

 

 

 V. Conclusion  

This research was conducted inside an enterprise using Scrum and 

was solely based on the Agile Methodology. No initiatives using 

other kinds of development approaches were taken into account. 

Therefore, it is essential that any organisation determine if its 

business processes, projects, operational structure, and corporate 

culture are appropriate for the implementation of an Agile Project 

Management Methodology before deciding to adopt one. The 

purpose of this research was to assess the human elements that may 

influence an Agile team's success. A limited collection of related 

projects that varied only in team size and size were used for the 

investigation. Team leaders will get important knowledge from this 

activity that will help them choose the right kind and quantity of 

personnel for each project. Software companies, who will be in a 

better position to determine if agile may work for them, would also 

greatly benefit from it. Future research will be necessary to 

determine if initiatives with different organisation, complexity, and 

technological capabilities can achieve the same outcome. 
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