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The relation between requi-
rements and testing in Agile 

projects

Introduction

In Agile Scrum projects, requirements are 
documented in user stories with their re-
lated acceptance criteria. The user stories 
are initially developed by a product owner, 
put on a product backlog, and then select-
ed for further refinement and elaboration 
in individual iterations.

In practice, we see that these initial user 
stories are concentrating on high-level 
functionality. Acceptance criteria add some 
details and non-functionals to it, but often 
do not provide a sufficient basis for testing 
the software. A user story mostly focusses 
on the functionality of an individual item 

of software; end-to-end integration of the 
item into a working system-of-systems 
seldom receives sufficent attention.

(More) Involvement of the testing exper-
tise in the creation and elaboration of the 
user stories will improve their testability 
and thereby mitigate business and inte-
gration risks.
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Requirements

Requirements can be seen as the substan-
tiation of demands, wishes, expectations 
of the business that desires some support 
for their operation from a software system. 
In Agile projects, it is usually the product 
owner, being a representative of the busi-
ness stakeholders, that collects these de-
mands and consolidates each of them into 
a single statement: the user story. The 
format of the user story itself entails a, 
often too specific, focus on the functional 
requirements: ‘As [a person in a certain 
role], I want to [perform a certain action 
/ obtain a certain result] so that I [reach 
a certain goal / get a certain benefit].’ It is 
about what the system is supposed to do, 
for instance, ‘As a sales manager, I want 
to print an invoice for the product sold, 
so that I can collect money from my cus-
tomer.’ The complete set of user stories is 
set up to describe the functionality of the 
system from a business perspective.

As soon as it is established what the sys-
tem should do, the focus shifts to how the 
system should do it, primarily the non-
functional requirements. These non-func-
tionals are documented in the acceptance 
criteria for the user story. A common format 
is ‘Given [certain preconditions], when 
[a certain action is carried out], then [a 
particular set of observable consequences 
should obtain].’ For instance, ‘Given that 
I sold a product, when I enter the sale in 
the system, then the invoice is available 
within 15 seconds.’ [performance]. 

A third type of requirements that must 
be taken into account when developing a 
system are the constraints. Constraints 
are mostly technical in nature and limit 
the solution space within which the sys-

tem is to be developed. It may be about 
the infrastructure on which the system is 
to be implemented (‘The system will work 
on iOS and Android devices’), or about the 
architecture (‘The system must fit into the 
existing IT-landscape’). Sometime con-
straints pertain to legal issues, industry 
standards, or cultural aspects.

In Agile projects, the initial attention goes 
to user stories (‘epics’) on large chunks of 
functionality. They arise from direct con-
tacts between the product owner and his 
immediately surrounding business stake-
holders, and are collected on the product 
backlog at the start of a project. In release 
and sprint planning, and in grooming ses-
sions, sprint teams frequently discover that 
these kinds of user stories are too high-
level to be realized in a single sprint. They 
have to be split up into more detailed user 
stories, containing smaller pieces of func-
tionality, before they can be added to the 
sprint backlog of a certain sprint. By the 
nature of their specific format, user sto-
ries tend to concentrate on functional so-
lution aspects. Acceptance criteria mostly 
regard additional detailed functionality or 
obvious non-functional requirements from 
a direct business view; constraints tend to 
be overlooked, underestimated or taken 
for granted. 

As a consequence, an Agile project usually 
starts with an imperfect and volatile set of 
core requirements, which is gradually de-
tailed and upgraded during the course of 
the project as more information becomes 
available in the sprints. User stories are 
refined to describe them in more detail 
and new acceptance criteria are added 
on non-functional requirements and con-
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straints. This is the consequence of inten-
sified contacts by the whole sprint team 
with a broader group of stakeholders (ex-
ceeding the direct business stakeholders) 
and the feedback received from them. An-
other common feature is that inconsisten-
cies and conflicts between requirements 
and between stakeholders come to the 
surface, which first have to be resolved 
before a certain piece of software can be 
developed. In addition, the integration of 
new parts into the existing system may 
lead to the discovery of new requirements. 
Taking it all together, during every sprint 
the team learns more about the system in 

an exploratory way and will discover nec-
essary additions and changes on require-
ments; new user stories and acceptance 
criteria are added to the product back-
log and the sprint backlog of the current 
sprint is de-scoped to account for these 
changes. 

Agility in its very nature is to be open for 
changes. The Agile manifesto explicitly 
welcomes them during a project, as it al-
lows the team to fine-tune the system to 
the ever-changing environment instead of 
developing a system on a fixed situation 
at the start of it. However, change and in-
stability during a single sprint will threat-
en the success of working software at the 
end and reduce the velocity of the team. 
Therefore, the quality (complete, clear, 
consistent, agreed, …) of user stories and 
acceptance criteria should be assured be-
fore they can be selected for elaboration 
in a certain sprint, at least to a level that 
allows for concrete planning and task defi-
nition.

Testing

The requirements defined in user stories 
and acceptance criteria serve as the basis 
for design, coding and integration of the 
software to be developed and the user pro-
cesses to be supported. At the same time, 
they are used to develop test cases for the 
verification and validation of the software 
and for preparing the product demo.

Ultimately, testing is about gathering in-
formation on the quality of a software sys-
tem. Testing concentrates on two quality 
aspects: ‘Is the system built right?’ (con-
formance to specifications) and ‘Is the 
right system built?’ (fitness for use). Tes-
ters use the requirements as an input to 
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investigate both questions and execute 
their tests for providing the answers. With 
these answers, the business can mitigate 
risks concerning the actual use of the soft-
ware in production.

More detailed and more elaborated re-
quirements permit the tester to develop 
and execute tests that provide better in-
formation on the quality and more accu-
rate risk mitigation for the stakeholders. 
In an ideal world, the starting point for the 
tester would be a single complete and con-
sistent set of requirements, at the same 
level of detail and abstraction, consisting 
of user stories with the functional require-
ments and related acceptance criteria with 
additional details on functionality, non-
functional requirements and constraints. 
In combination with a risk assessment, 
the tester then can prioritize and develop 
test conditions and test cases to investi-
gate the relevant quality aspects of the 
system.

In Agile projects, documentation is lean 
(‘just enough’) and time is short. If, at 
the beginning of a sprint, requirements 
are incomplete, unclear, inconsistent or 
not agreed between stakeholders, testing 
may be unable to provide enough informa-
tion on the quality of the software in time. 
Sprint teams try to avoid this by repeated 
grooming the product backlog to improve 
the quality and by carefully selecting the 
user stories for the next sprint during the 
sprint planning phase, but might fail in do-
ing so. If testing starts from the assump-
tion of high quality user stories, defects in 
the software will be discovered during the 
sprint, but flaws in the users stories may 
be overlooked. 

The same user stories and acceptance cri-
teria serve as an input for the developers 
who build the software. They are confront-
ed with the same flaws in the user sto-
ries, but they are in a position to ‘fill in the 
gaps’ by adding their own interpretation 
of detailed requirements. From the focus 
of the developers on delivering working 
software, this kind of additional require-
ments often relate to detailed functionality 
for end users and to technical constraints. 
When sprint teams work from the idea of 
a fixed sprint backlog, these additions will 
not be made explicit in updates of user 
stories and acceptance criteria, and are 
easily missed in testing.

The “Frog” model

In order to describe te relationship be-
tween Requirements, Creation and Accep-
tance, we developed the ‘Frog’-model to 
illustrate the development life cycle in an 
Agile context. 

At the left hand side, we discern the Re-
quirements part, in which a set of users 
stories and acceptance criteria is estab-
lished and collected on the product back-
log, including a requirements setup and 
prioritisation of the overall user stories in 
an end-to-end or Release theme. The defi-
nition of these requirements on all levels, 
and the tracking and tracing of it, is the 
responsibility of the business, represented 
by the product owner. In large organiza-
tions this will be a challenge, often as-
signed to a team of architects. 

The right hand side is the Acceptance part, 
where the business decides on the use of 
the developed software. Once again, the 
business is reponsible for it, with the prod-
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uct owner in the role of representative of 
the sprint team, ‘selling’ the solution. Tes-
ters facilitate this part, as the business 
decision will heavily rely on quality infor-
mation provided by them. In every sprint, 
there is a demo, in which the product 
owner is responsible for the acceptance of 
the final result of the sprint at hand. Apart 
from and exceeding that, a group of us-
ers may do their own acceptance itself, in 
the form of a test activity, showing that 
the delivered system adeqately supports 
their work. This might be done as part of 
the iteration, but that is not always pos-
sible, for instance in the case of purchased 
standard software. Paramount, the end-
to-end and overall non functional issues, 
like performance, security, et cetera, are 
best tested in a more stable, overall end-

to-end / system-of-systems environment. 
This is what testers should facilitate and 
draw the product owner’s and architect’s 
attention to.  

At the bottom of the model, the Creation 
part is about the (technical) realization of 
the software, based on the requirements. 
This is a sequence of Agile iterations (or 
sets of iterations, SCRUM-of-SCRUMS) that 
lead to working software products that can 
be demo-ed. This creation activity is the 
responsibility of IT as delivery. Since each 
sprint team is responsible for their own it-
eration result, the final solution is usually 
system integration- or acceptance tested 
as a separate activity. In many organiza-
tions this is an unexplored part of system 
development. 

THE FROG MODEL
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Tester’s involvement

In many Agile projects, team members 
with a testing background serve as the 
quality conscience of the team. Their geat-
est value lies in their broad and indepen-
dent view on the quality of the system as a 
whole and their ability to demonstrate this 
quality or the lack of it.

In the Creation part of the Frog-model, 
testers participate in sprint teams, sup-
porting the team in component and inte-
gration tests, and developing and execut-
ing system and regression tests. In the 
Acceptance part, they support and guide 
end users in acceptance tests, develop 
and execute end-to-end tests, participate 
in preproduction tests, et cetera. This may 
be done as part of the sprints, or as a sep-
arate track apart from these.

Since the initial requirement setup in the 
creation of user stories is done by the 
product owner, the involvement of testers 
in the Requirements part is usually limit-
ed. In subsequent grooming, defining and 
redefining during the Creation part, tes-
ters do participate, but as stated before, 
the requirements at that stage are heavily 
focused on functional aspects of the cho-
sen solution. The quality of the user sto-
ries and acceptance criteria at the start of 
a sprint then will be suboptimal, which is 
inherent to the nature of agile and may 
entail the issues mentioned.

Earlier involvement of testers in the Re-
quirements part will assure the qual-
ity level of users stories and acceptance 
criteria as an input for the Creation part, 
thus enabling IT to efficiently develop the 
software without unnecessary disturbanc-
es underway, and guaranteeing a smooth 
acceptance.
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Testers can contribute to the Requirements 
part in several ways.

Requirements sources• 
Testers have contacts with a much broad-
er circle of stakeholders than the product 
owner does. While the product owner has 
a focus on direct business contacts, tes-
ters will identify additional requirements 
sources from IT, competitors, customers, 
governmental organizations, adjacent sys-
tems, legislation, et cetera.

Level of detail and abstraction• 
Testers will recognize differences in level 
of detail and abstraction within a set of 
user stories. They are able to propose a 
suitable hierarchy.

Consistency and agreement• 
Testers can identify gaps, overlaps and in-
consistencies within a set of user stories, 
and may notice (hidden) conflicts between 
stakeholders and within requirements, 
that must be resolved before they can be 
realized in one and the same system. They 
can help to harmonize a collection of re-
quirements from different sources into in 
single consistent set.

Non-functionals and constraints• 
Testers will pay proper attention to a broad 
pallet of non-functional quality characteris-
tics and constraints, leading to a complete 
set of detailed users stories and accep-
tance criteria at the start of the Creation 
part.

Testability• 
In their own interest, testers will check 
user stories and acceptance criteria for 
testability. Good testability will make it 
easy to demonstrate the quality of the de-
livered software.

Conclusion

The Requirements part is the most chal-
lenging part of Agile projects. Usually, the 
requirements are derived by a business 
representative in the role of product owner 
and collected on a product backlog in the 
form of user stories. Biased focus and lack 
of requirements engineering skills may re-
sults in an initial backlog with flawed user 
stories. Typically, such user stories con-
centrate on single sprint functionality and 
neglect non-functionals, non-technical 
constraints and end-to-end integration is-
sues. This causes issues and delays during 
the subsequent (technical) Creation part 
and controverses in the Acceptance part.
Agile projects will benefit from the involve-
ment of testers right from the start in as-
suring the quality of the requirements. 
This was one of the critical success factors 
in the original Waterfall model. It is still 
important in the Agile situation, especial-
ly when working in an Agile way on large 
projects. In an independent role, testers 
can act as a bridge between business and 
IT, and between business stakeholders and 
other concerned parties, improving com-
munication and assuring overall quality.
An experienced tester with sufficient 
knowledge of requirements engineering 
can support the development and growth 
of a complete set of clear, consistent, and 
agreed requirements that serves efficient 
development of effective IT systems, thus 
guaranteeing the cohesion between the 
Requirements, Creation and the Accep-
tance parts of the Frog-model.
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