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Several research works propose non-textual alternatives to textual documentation
and similar forms of representing information in software development. This
is because of the problems that stem from writing these documents, which
range from incomprehensible requirements to ambiguous user stories. The
various proposals of researchers often contain some trace of oral or visual
communication. In this paper, we study the implications of eliminating textual
communication and substituting unnecessary writing by extracting the values of
West African oral storytellers. Traditional West African communities did not make
use of writing for thousands of years and yet their legends, customs, beliefs, and
knowledge were effectively transmitted across several generations. How did they
manage to accomplish this? What can we learn from their storytellers? How can
these lessons be applied to software products? These are all questions that this
paper attempts to answer. Perhaps if we fully understand how they operated,
then we can target our written communication to the activities where it is needed
instead of spreading writing across plenty of tasks as it is currently. To achieve this,
we performed an analysis of the two domains: West African oral storytelling and
software development and found similarities, then selected some key elements
from oral storytelling and explained how they can have relevance in software
development. The theme directly encompasses diversity and inclusion by bringing
into software engineering a perspective of a region where its literacy research
is scarcely being explored. The study found that traditional oral storytelling can
provide insights into effective communication and audience engagement, and
identified four ways in which software development can be compared to oral
storytelling. The study also found that certain elements of storytelling, such as
audience relationship, story structure, parables and proverbs, and community
relaxation and support, can be applied to writing tasks in software development.

KEYWORDS

oral storytelling, storytelling in software development, empirical methods, software as an
art, agile software development

1. Introduction

We cannot list the countless scientific and technical papers emphasizing the importance
of a properly written software documentation. There are several reasons why it is a good
idea to write a software specification document: it is a contract among the stakeholders, it is
a guideline for the developers, a reference for the testers, etc. Still, after almost a century of
software development, most software knowledge is still passed via oral transmission. Here,
we are not referring to the overall vision of software systems, which are well-described with
the “official” technical documentation; rather we concentrate our effort on the team meetings
conducted for review, reflection, discussion, and feedback.
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During the early days of software development, software
analysis and design were mostly perceived to be a purely technical
process. Nowadays, researchers and developers realize that the
process of building some software presents a strong affinity to
conversations (Chilana et al., 2016) and/or writing stories (Lloyd,
2000). Taking this interpretation of software development into
consideration, alongside the initiative arose to dive into the history
of West African storytellers and attempt to learn a thing or two
from them. Why West African storytellers? This region stands out
because its population had a late start in writing (Kelly, 2019).
This makes us wonder about how they were able to preserve their
stories and pass them down from generation to generation without
writing for such a long time. It is the same thing we are trying
to achieve in software development throughout the life cycle of
the software project, as well as through the turnover of developers
and employees who oversee the project, and we want to be able to
preserve and transfer the essence of the information using writing
only when necessary. This led to the research question “What
elements can be adopted from West African oral storytelling to
substitute the unnecessary writing part of software development?”.

This paper explores the oral-centric method of telling stories
used by West Africans griots and maps out a comparison with
current software development methods. Furthermore, it highlights
the elements of the storytellers that look promising and finally
proposes a new approach on how the oral storytelling methods of
West Africans can improve the methods software developers use.
This incorporates diversity and inclusion into software engineering
field by drawing inspiration from and exploring a region where
research of its literature has not been explored in depth.

The paper has the following structure: Section 2 provides the
background of our work and discusses a comparison of storytelling
and software development; Section 3 presents the motivations of
our research and describes our approach; Section 4 outlines our
results; Section 5 discusses the limitations of this work; finally,
Section 6 draws our conclusions and describes our plans to
continue this research.

2. Background

To start off with, what is oral storytelling? Oral storytelling is
simply the art of telling a story verbally to an audience. It could
be in the form of singing, chanting, dancing, or even poems.
For centuries, the history, beliefs, and folklore of West African
communities have been preserved through the tradition of singing
and storytelling. A key feature of oral storytelling is that there is an
audience and that the interaction between the storyteller and the
audience is like a two-way street. The listeners are giving feedback
just as much as the storyteller is narrating the tale.

On the other hand, what is software development? According
to IBM (2023), “Software development refers to a set of computer
science activities dedicated to the process of creating, designing,
deploying, and supporting software”. The field of software
engineering as a creative activity is not completely novel. Some
works have already begun addressing and revealing the ways in
which the activities of writing and programming, while different,
can be noticed to have the same fundamental intersection.
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One of such research (Hermans and Aldewereld, 2017) tries
to draw a comparison between writing and programming by
comparing their goals and challenges. While the result observed
some differences between writing and programming, it also listed
seven steps of the two processes which coincide with each other
(Burke, 2012). On the other hand investigates to understand
if there is any intersection between programming and writing
through the storytelling motif using a formal educational setting.
The result of this research shows the effectiveness of aligning
writing with computer science, as there is an interconnected
composition process.

There are also researchers like Bussell and Taylor (2006),
Ciancarini et al. (2020), and Lloyd (2000) who aimed to change
the viewpoint of people to see how these two processes can
learn from each other. Ciancarini et al. (2020) reaches the major
finding that the advance of software engineering can be inspired
by the literature. In Bussell and Taylor (2006), the authors
shed light on a side of software development that holds similar
properties to some collaborative writing projects for example
making movies. Lloyd (2000) focused on general engineering
design, but pointed out that engineering design itself can be seen
from three perspective of experience. Individual experience, social
experience, and organizational experience, and that storytelling is
an important way to conduct and package social experiences.

All of these authors have shed light and sparked the
conversation on the compatibility of programming and narratives:
this paper narrows it down to West African literature. The region
of West Africa was chosen over other regions like North East Africa
(precisely Egypt) because West African written literature started a
lot more recent than other regions (Kelly, 2019).

In West Africa, while oral storytelling today is not as prominent
as it once was since people began learning to read and write, it is still
a major source of information sharing. This storytelling method
is a shared communal event where people gather, “listening, and
participating in accounts and stories of past deeds, beliefs, wisdom,
counsel, morals, taboos, and myths” (Utley, 2008). In a similar
way, software development is also a communal process where
developers congregate together, discussing, designing, planning,
programming, testing, and participating in accounts of a process.
While this seems to be the most recognizable similarity between
the two, Table 1 shows more.

To elaborate, in West African oral storytelling, the narration
usually occurs after everyone has returned from their farms and
had their meal, then everyone gathers and participates in the
storytelling ceremony (Utley, 2008). In other cases, there are special
storytellers called “griots” who are summoned and have to entertain
the king and his court. In each of these storytelling ceremonies,
there is always an audience present, either the village or the king’s
court. Likewise, in software development, in particular the agile
methodology, the team members gather at the end of each iteration
to reflect or give feedback. This is important as it improves the
team’s productivity and allows them to grow and improve. In these
meetings, there is always a group of people involved; the team
(Lamoreux, 2005).

Next, the oral nature of West African storytelling generally
serves the purpose of entertaining. This is the reason why singing,
dancing, musical instruments, and chanting are also part of the
storytelling process (Utley, 2008). Similarly, a recent paradigm,
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TABLE 1 West African storytelling vs. software development.

10.3389/fcomp.2023.1183602

[\ [o} WA oral storytelling Software development

1 Storytelling involves a community or an audience Software development involves a team

2 It aims to entertain its audience It aims to satisfy its customers

3 The story depends on the morals of the tribe The product depends on the structure of the organization (Conway’s law)
4 A story is made up of verses, stanzas A program is made up of lines of code

such as Lean software development, focuses on customer-
centered products; that is, products that ensure that the customer
receives value from the product developed (Ebert et al., 2012).
Entertainment can be one way to enhance the customer experience
and create a positive emotional connection with the product.

Furthermore, in storytelling, the kinds of stories are often
distinguishable from tribe to tribe because each tribe has its
own elements from their values that make it unique (Utley,
2008). Similarly, according to Conway’s law (Herbsleb and Grinter,
1999), the products and systems developed by organizations are a
reflection of the organization structure and communication.

The last similarity is pretty straightforward. Just like a book
containing a written story can be divided into chapters, an oral
story can be divided into verses or stanzas, and a program can be
divided into lines of code or modules. The smallest construct of the
organization metrics in the two processes are words.

In the remaining sections, first we discuss the research problem
and its motivation, the approach we take is elaborated on, and,
finally, we explain the results and draw conclusions.

3. Research problem and motivation

In software development, in fact, a great deal of writing
is involved. This ranges from writing software architecture
descriptions to user and security requirements to writing clean
code and comprehensible comments. In all of these aspects of
writing, there is still a problem in ensuring that the architecture
description is clear or that the requirements are unambiguous.
Chaabane et al. (2017) is directed at the problem of describing
SoS software architecture, Osman and Zaharin (2018) recaps the
problem of requirements in software engineering.

Regarding user stories, Gilson et al. (2020) proposes a way
that can visualize user stories, as understanding, analyzing, and
maintaining the backlog of written user stories is quite difficult.
Of numerous papers that emphasize the importance of clean code,
Ljung (2021) is a recent paper that performs a literature review
to understand developers’ perception of clean code, as there can
be a negative effect on businesses if developers write difficult-to-
maintain code. Finally, for accurate and reliable documentation,
Aghajani et al. (2020) says that it is “an invaluable asset in
any software project” but developers still have a problem with
documenting properly and hence documents have useless and
inadequate information.

All of these are to stress the importance and problems of
writing in software development. A lot of research has been going
on in these different facets writing of software and researchers
are investigating ways to produce more useful write-ups. Any
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ambiguities could potentially lead to the wrong interpretations of
the requirements and consequently affect the project:

e Using vague language. Using words like “sometimes” or
“usually” can leave the reader unsure of what to expect.

e Overusing passive voice can make sentences sound awkward
and unclear. For example, “The data was analyzed” is less clear
than “We analyzed the data.”

e Writing excessively long sentences. Some software documents
can be wordy, with long sentences and complex phrasing.
For example, “In order to ensure proper functionality, it
is imperative that the user take the necessary steps to
configure the system correctly” instead of “Configure the
system properly to ensure it works correctly.”

e Using technical jargon without explanation. For example,
“The system implements a stateful protocol using a RESTful
API” instead of “The system uses a specific type of
communication to exchange data.” While jargon can be
helpful in communicating precise technical concepts, it can be
confusing for non-technical readers.

e Using acronyms. Acronyms are frequently used in software
documents, such as “API” for “Application Programming
Interface” or “SQL’ for “Structured Query Language.”
However, it’s important to remember that not everyone may
be familiar with these acronyms.

From our point of view, most of the writing problems
related to  software  development mentioned above
are often resolved by including some form of verbal
communication or non-textual technique, such as displaying
visually (Gilson et al., 2020).

Therefore, the motivation of this paper is to question the extent
to which writing is absolutely necessary in software development as
awhole. Currently, writing is involved in some form in almost every
step of the software development life cycle. Perhaps if the software
development community relied on oral communication like in
the West African communities, we can pass down information,
structures, and values just like they were able to do for years upon
years. Of course, it is definitely not feasible to completely eliminate
writing and communicate only orally, but we can start up the
conversation to understand in which areas exactly writing is crucial
and in which areas we can substitute it for other activities.

To understand and answer the research question that arises
from the problem, we conducted a study that examines the oral
storytelling-based lifestyle of ancient West Africans. With the
results of this examination, we plan to transfer and apply them
to software development activities. The study is guided by the
following goals:
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G;: To analyze the degree to which writing is meaningful
and effective in the activities that involve it in software
development.

G;: To discover the most significant elements of oral storytelling
adopted by West Africans.

G3: To determine how these elements can be molded and
adapted to fit software development activities.

4. Results

This section is divided into three subsections to support each
the goals specified in the previous Section 3.

4.1. G;: Analysis of the importance of
writing in software development activities

We have already established that software development cannot
operate without any writing at all. Stavely (2011) emphasizes that
the skill of writing cannot be underestimated. His book touches
on the areas where writing is used in software development,
such as document design, code documentation, review write-up,
requirements, and proposal of the project. However, we formulate
the hypothesis that “some writing activities done by software
programmers are unnecessary.” Taking the definition of software
waste from Womack and Jones (1996) as “any activity that
consumes resources but creates no value,” we can cross-examine
the processes that involve writing and evaluate if they actually
contribute to the value of the customer. Using five of Sedano et
al’s (2017) waste classification approach, some writing activities fall
into various categories of waste as seen in Table 2.

Of course, it is important to note that these examples are
of the current problematic ways of writing that researchers are
trying to solve. Nevertheless, the process of figuring out the best
techniques or models and training the developers also poses some
waste. On that account, this classification supports the hypothesis
that not all writing activities done by software developers
are necessary.

4.2. G,: Discovering the most significant
elements of oral storytelling adopted by
West Africans

Just like one can distinguish a good software developer from
a bad one, there are also good and bad storytellers. Good West
African oral storytellers did not just rely on their words to
relay the story to their listeners. They were able to introduce
facial and physical gestures, character imitations or even songs
and dances in their narrative. The best storytellers used the
following elements: drama, careful timing, appropriate voices, and
sustenance of a dynamic relationship with the audience (Utley,
2008). In addition, experienced storytellers incorporated repetition,
rhythm, imagery, proverbs, riddles, and similes (Utley, 2008) into
their stories. All of these elements play a role in the communal
storytelling experience:
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Drama fosters intrigue,

Repetition increases understanding and retentive memory,
Gesture captures attention,

Song and dance ensures audience interaction, and

Maintaining a relationship tightens the bond.

4.3. G;: Adapting elements of storytelling to
software development activities

After highlighting the principles of the oral storytelling and
realizing that some of the writing activities in software development
can be regarded as waste, we move on to adapt the storytelling
components to replace some writing tasks. To create a focus group
of writing activities to apply these elements to, we use the same
writing activities from Table 2.

4.3.1. Mismanaging the backlog

Barbosa et al. (2016) stated the problem that in large projects
stories could be duplicated as a result of lack of communication
between team members. As we can see from West African
storytelling, the members of the community are just as vital to
the storytelling process as the storyteller themselves. When the
storyteller gives a prompt, everyone is to respond and this is
done a couple of times so that even if someone in the audience is
participating for the first time, by the third group chant they already
join in.

4.3.2. Rework

Koznov (2012) points out the issue of poor technical
documentation and how there are approaches to make the teaching
of proper documentation easier. Regarding one of such approach
he states that “changing design is faster than rewriting the text.”
Agreeing with it, we can use the West African storytelling element
for this purpose. Storytellers always have an order of events before
every storytelling session; this demonstrates how important the
structure of the oral narrative is (Tuwe, 2016). From introducing
all the characters at the beginning to concluding with a moral
lesson, the storyteller does not stray from the order and narrates in
a vibrant manner accompanied by gestures, songs, and dances. In
order to reduce re-writing any form of documentation, a structure
has to be maintained.

4.3.3. Unnecessarily complex solutions

While there are currently architecture description languages,
specially for helping to deal with and describe complex software
systems, we can also take a look at the use of proverbs and parables
in West African storytelling. The “goal of using proverbs and
parables is to achieve harmony and wisdom...” (Tuwe, 2016). The
proverbs and parables represent the collection of knowledge and
emotions of the people. When there is harmony and wisdom,
developers can be on the same page and examine each feature
and question its necessity before including it in the design. The
equivalent of proverbs and parables in software would be when
team members share anecdotes of the lessons from previous
projects and experiences they overcome together.
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TABLE 2 Some writing activities as waste.

10.3389/fcomp.2023.1183602

Waste Description Observed causes ‘

Mismanaging the backlog The cost of duplicating work, expediting lower value Lots of inadequate user stories in the backlog makes it difficult to manage
user features, or delaying necessary bug fixes

Rework The cost of altering delivered work that should have Re-writing ambiguous stories

been done correctly but was not

Unnecessarily complex solutions

user interface, or code

The cost of creating a more complicated solution than
necessary, a missed opportunity to simplify features,

Detailed and precise software architecture description

Extraneous cognitive load

The costs of unneeded expenditure of mental energy

Iterative ambiguous requirements

Psychological distress

The costs of burdening the team with unhelpful stress

Additional long documents

TABLE 3 Summary of results.

\[o} Goal Outcome ‘
1 Analyze the degree to which writing is meaningful and Five waste categories that writing can be filed under
effective in the activities that involve it in software
development
2 Discover the most significant elements of oral storytelling | Interaction, drama, timing, relationship, repetition, rhythm, imagery, proverbs,
adopted by West Africans riddles and similes, gesture, song, and dance
Determine how these elements can be molded and Mismanaging the backlog can be solved by using the listeners interaction element
adapted to fit software development activities
5 Rework can be solved by using the structure element
Unnecessarily complex solutions can be solved by using proverbs and parables
Extraneous cognitive load and Psychological distress can be solved by appropriate and
fixed rest times

4.3.4. Extraneous cognitive load and
psychological distress

These two are a group because the same element can be
adopted. Developers spend their mental and physical energy on
understanding any documentation, but there is a threshold where
it obstructs productivity. In some communities, working was taboo
when it is time for storytelling; rest and support are essential. No
person should be left behind, if someone is stranded, the rest of the
community come to their aid and go on together to listen to stories.
Developers can replace writing when stressed with mandatory
breaks and the team members should be supportive.

5. Limitations

The idea that software is the result of a conversation (Chilana
et al., 2016) is especially related to agile models of software
development and the Conway law. The idea that storytelling,
in particular, gives substance to the conversation is especially
influenced by Extreme Programming practices, which include
requirements represented by user stories (Beck, 2000) and
architectures described by “metaphores” (Herbsleb et al., 2003).

While the focus of this study is to examine West African
storytellers, a couple of references used were about general African
story telling. This is because:

e Non-gray literature on research into West African storytelling
is narrow,
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e Storytelling is one common characteristic that spans across the
continent of Africa.

Additionally, this approach is new and requires a deeper
investigation into the substantial benefits for software developers.

6. Conclusion

In conclusion, this paper started by pointing out that
a lot of research has gone into recognizing the similarity
between software development and narratives and how they can
possibly gain something from each other. Then it moved on to
express that regardless of knowing the value of well-written and
comprehensible documents, most of the documentation written
by software developers are still obsolete. Eventually, most of the
core information shared among developers is passed on through
gatherings, meetings, and giving feedback to each other in person.
This gave rise to the aim of the paper to acknowledge the places
where writing is necessary and places where it is not, in order to
reduce or get rid of the redundant writing.

Following this purpose, we first reviewed the ways and
importance of traditional oral storytelling to a West African
community. These storytelling communities did not use written
narratives for quite some time and yet for many generations they
successfully passed down information. Then we conducted an
analysis of ways in which software development is comparable to
West African oral storytelling where we came up with four ways
that they relate to one another.
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Furthermore, we gave some examples of research done in
diverse parts of software engineering to understand and write better
documents. With the problem of written documentation, the paper
studied waste from Lean software development paradigm and
separated the necessary writing from the unnecessary, uncovered
the essential elements of West African storytellers and proposed a
way to apply these elements in the software production.

As seen in Table 3, the results showed that the elements of
audience relationship, story structure, interwoven parables and
proverbs, and community relaxation and support can be applied
to the parts of the manuscript targeted. Even though this study
focused on only five aspects of writing in software development.
Future work can include and explore other writing tasks required
in software development and possibly view how the other elements
discovered can influence as well.
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