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Abstract
Background: Estimation andplanning are crucial for successful software devel-
opment projects, ensuring project readiness and preventing potential issues.
Planning poker, an effective estimation method for agile teams, combines pro-
fessional judgment, analogy, and disaggregation for fast, accurate estimates.
The estimation technique Planning Poker is frequently employed in agile soft-
ware development. When submitting estimates, Planning Poker only uses spe-
cific numbers on its cards, such as 0, 1, 2, 3, 5, 8, 13, 20, 40, and 100. This
is inaccurately referred to in this work as a Fibonacci scale. Despite the fre-
quent use of the Fibonacci scale in agile estimation, it is unknown how it influ-
ences the estimation process. Objectives: We conducted a study based on a
software provider who estimates projects using a variety of estimation meth-
ods.Method:We used the planning poker technique for estimation. Findings:
Using a Fibonacci scale as opposed to the conventional linear scale resulted in a
median decrease in effort estimates. As the developer’s proficiency increased,
the disparity between the effort estimates shrank.Novelty: For the purpose of
estimating the project of a software development company that is presently in
operation, we have utilized the currently available estimation method.
Keywords: Planning Poker; Effort Estimation; Fibonacci Sequence; Story
Point; Fibonacci Scale

1 Introduction
Agile software development is a magnificent term that refers to a variety of frameworks
and practices founded on the Agile Manifesto’s stated values and principles. Agile
software development is one of the most prevalent and fashionable methodologies (1)

used in the Information and Communications Technology (ICT) industry, particularly
in software industries where estimation is the determining factor.

Software engineering is an important field that concentrates on the development of
software systems by establishing processes and practices that aim to ensure that projects
are developed within the constraints of scope, cost, time, and quality. The waterfall
model, which is a linear, sequential model that begins with analysis and is followed
by design, implementation, testing, and deployment, was the dominant method
for developing projects for a long time (2). Agile development spawned numerous
methodologies, including Scrum (3). Scrum is an iterative project management
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methodology that emphasizes the rapid and early delivery of functional software and the ability to adapt to changing
requirements as the system is developed. In Scrum, the requirements for a project are articulated as a collection of user stories
that are organized in a product backlog. At any particular time, the backlog comprises all unimplemented user stories and,
consequently, the remaining work. A user story depicts a feature or requirement from the end-user or customer’s perspective. It
is a straightforward, concise, and non-technical description that conveys the essence of the user’s desired outcome.The following
format is utilized to briefly describe user stories: ”As a [user type], I desire [objective] so that [reason or advantage]” Typically,
this sentence is followed by additional details and acceptance criteria.

Expert estimation techniques such as Delphi’s method, the wideband Delphi technique, Work Breakdown Structure (WBS),
rule-based systems, and the top-down and bottom-up approaches (4) dominated traditional effort estimation. Over the years,
these models have provided researchers with valuable datasets for constructing various approaches based on machine learning
techniques to generate more accurate estimates. The algorithmic techniques adhere to mathematical equations, whereas the
analogy-based or machine learning techniques are based on a dependable database and can be readily implemented in the early
phases of a project (5). Fernandez-Diego et al. (6)

The empirically founded function-related classifications of Artificial Intelligence (AI) in software engineering refer to the
technologies of AI applied to the software engineering process (7), such as language processing, knowledge management,
machine learning, and machine vision. A lack of data is one of the reasons why AI has not been extensively adopted in agile
development. In some instances, agile project datasets are private, and only handfuls are available in online repositories (8).
Existing effort estimationmethods can be categorized as expert judgment, algorithmic, machine learning, and statistical (9), and
it is well known that expert judgment has been extensively used since the 1980s. In addition, other metrics, such as function
points and use case points, have been applied to estimation, and studies on machine learning (10,11) focus on non-agile models.

2 Methodology
Estimating the software work is a crucial task for software project management participants. The difficulty of estimating effort
is exacerbated by the constant evolution of software development. In the last three decades, numerous methodologies for
estimating software development costs have been developed. There are numerous cost estimation methodologies, algorithmic
models, non-algorithmic models, and machine learning techniques from which to choose.

We conducted a study based on a software company that employs a variety of project estimation techniques. We estimated
using the planning poker method.

Wehave chosen two teams of sixmembers each and told them to estimate their efforts on any scale.Thenwe use the Fibonacci
scale to compare their estimation with the scale they used.

The Planning Poker method operates as follows:
Step1. Preparation: The product owner or scrum master creates a list of user stories or tasks that need to be estimated prior

to the estimating session. The team should have a firm understanding of each user’s narrative. Estimation session,
Step2: For the estimating session, the team meets up either physically or virtually, utilizing Planning Poker-specific software

or tools. A deck of Planning Poker cards or access to a digital tool is given to each team member.
Step3. Fibonacci sequence: The most typical deck of cards used in planning poker has the numbers 0 through 21 (the

Fibonacci numbers are 0, 1, 2, 3, 5, 8, 13, and so forth). Larger numbers denote greater complexity, and these values represent
the relative effort or difficulty of the user stories.

Step4: Establishing Consensus The product owner or scrum master reads a user story, and the team clarifies any ambiguities
or queries to reach consensus. Members of the team secretly choose a card to symbolize their estimate at this point.

Step5: Discussion and revelation: After everyone has selected a card, the team members all simultaneously share their
estimations. If there is a broad range of estimations, the team has a conversation to comprehend various viewpoints, define
assumptions, and resolve any issues.

Step6. Repeat Estimation: The team iterates the estimating process for the same user narrative until a decision is made in.
With this iterative process, conversations and modifications are possible based on common knowledge and understanding.

Step7: Final calculation:Thegroupdocuments the user story’s agreed-upon estimate after reaching a consensus.ThePlanning
Poker card selected to symbolize this estimate is usually used.

For further user tales, repeat: The team then repeats stages 4 through 7 while moving on to the next user narrative.

3 Result and Discussion
For this study, we have chosen two software development teams of six members each. Whose task it is to implement a feature
list for data analysis software, the features that they have to develop are:
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1. List of feature - Base price, distributions, total value spends etc
2. Data Source - which feature is taken from which source?
3. Data granularity - what is the level of granularity i.e. Brand level, Brand Retailer level
4. Time granularity - Data is weekly/monthly or periodic
5. Availability time period - How many days / month of data is available
6. Aggregation method- How to aggregate the data at higher level e.g. price will be averaged spend will be summed
We have used the planning poker method to estimate the effort required for this endeavor. There are currently six features

to develop, or six user stories to execute.
All participants were given a real-world requirement specification following an introduction to the Planning Poker

estimation method. In total, each developer and team estimated six requirements. The estimated effort for a requirement
should include development and unit testing. Before beginning the Planning Poker (group-based) estimation, each participant
independently estimated the amount of work necessary to develop software that meets the six requirements. These individual
estimates were not constrained by any scale format instructions; participants were simply instructed to jot down the number of
work hours required to complete the tasks. This session suggests that there was no difference in scale utilization for the initial,
individual estimate, only for the teams’ revisions to their estimates during the Planning Poker sessions. Each team consisted of
six members with experience with the same platform who utilized the Planning Poker estimation technique for their group-
based estimation work. If no consensus was reached after four rounds of Planning Poker, the team’s ultimate effort estimate for
a requirement was the mean of the estimates. The requirement estimation cards had numbers based on a Fibonacci or linear
scale.

Fibonacci: 0, 1, 2, 3, 5, 8, 13, 21, 34, 55,...
Linear: 1, 2, 3,...
One team estimated assignments (user stories) 1–6 using Fibonacci scale cards, while the other used linear scale cards.

Evidently, those utilizing the linear scale did not have access to the values 0 and 1. Since there were no estimates that were
meaningful with zero work hours, there were none.

Table 1. Fibonacci Scale
Story point Effort required Time required Complexity Risk/ uncertainty
0 No effort A few minutes None None
1 Minimum effort a few minutes Little complexity None
2 Minimum effort A few hours Little complexity None
3 Mild effort A day Low complexity Low
5 Moderate effort A few days medium complexity Moderate
8 Sever effort A week medium complexity Moderate
13 Maximum effort A month High complexity High
21/34 Can not be completed in expected

time frame
More than a month ——– ———–

Table 2. Estimation of developers (using Fibonacci)
Round D1 D2 D3 D4 D5 D6
1

Story point
3 3 2 3 2 3

2 3 3 3 2 3 3
3 3 3 3 3 3 3

Where D1,D2, …..,D6 are developers
After 3 planning poker round the team agrees to 3story point which means the task can be completed in a day.

Table 3. Estimation of developers (using other scale)
Round D1 D2 D3 D4 D5 D6
1

Story point
3 4 4 5 5 6

2 3 4 4 6 5 6
3 4 5 4 6 6 6
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Where D1, D2, … D6 are developers
After 3 rounds of using any liner sequence another team didn’t agree on same result so the average of this i.e 5.16 ≈ 5 days

which is lager in comparison of Fibonacci scale.

3.1 Limitations

The Fibonacci sequence is often used in agile estimation contexts, but it can lead to errors such as converting the sequence into
hours, a lack of shared understanding, andmisunderstandings among teammembers. Software engineersmay dislike estimating
due to its abstract nature, and team members may advocate for task division into technical aspects. Different perceptions of
transfer duties can also affect estimates.The estimation procedure uses a linear scale format, but it is unlikely to be used without
negative side effects. The impact of non-linear scales on larger tasks and initiatives is uncertain, and studies on actual effort are
needed to provide conclusive evidence.

Further research is needed to understand the effect of non-linear scales on effort estimates. This research is a preliminary
step towards a more complete understanding of the Fibonacci sequence and its implications for enhanced estimation accuracy
in agile and other contexts.

4 Conclusion
When designing a software project, there are three fundamental elements to consider: resources, scope, and delivery date. To
ensure quality development, projects must be completed on schedule, administrative costs must remain within budget, and
customer expectations must be satisfied.

Our Research shows scale choice affects effort estimates, especially with substantial uncertainty. Software developers should
be cautious when using non-linear scales like Fibonacci, whichmay expedite estimation but may bias towards insufficient effort
values.
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