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Abstract. It is estimated that 85% of the defects in the developed software are
originated from ambiguous, incomplete and wishful thinking software require-
ments. Natural language is often used to write software requirements specifica-
tions as well as user requirements. However, natural language specifications can
be confusing and hard to understand. Some agile methodologists consider that
acceptance tests are more precise and accurate sources of information about the
customer’s needs than descriptions in natural language. Several studies have
addressed the use of acceptance tests as software requirements specification.
Therefore, none of the previous studies has performed experiments to compare
the applicability of different acceptance testing techniques in order to support an
organization in the selection of one technique over another. This paper addresses
this problem reporting an experiment conducted with undergraduate students in
Computer Science. This experiment compares the applicability of two acceptance
testing techniques (Fit tables and Gherkin language) as software requirements
specification. This research tries to answer three questions: (a) Which technique
is the easiest to learn in order to specify acceptance test scenarios? (b) Which
technique requires less effort to specify acceptance tests? (c) Which technique is
the best one to communicate software requirements? The results show that there
is no sufficient evidence to affirm that one technique is easier to specify test
scenarios or better to communicate software requirements. Whereas, the com-
parison of effort in terms of time to specify acceptance testing shows that the
mean time to specify test scenarios using Gherkin language is lower than
Fit tables.
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1 Introduction

Software system functionalities are specified through requirements engineering arti-
facts, which are a valuable starting point for the software development [1]. Natural
language is often used to write system requirements specifications as well as user
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requirements [2]. According to [1], most of the software requirements specifications are
written in natural language.

However, natural language specifications can be confusing and hard to understand.
Various problems can arise when requirements are written in natural language, for
example, readers and writers can use the same word for different concepts, or even, it is
possible to express the same concept in completely different ways [2]. In addition, it is
estimated that 85% of the defects in the developed software are originated from
ambiguous, incomplete, and wishful thinking software requirements [3].

Some agile methodologists utilize acceptance tests as a way to specify software
requirements [3–6] instead of using more common artifacts based on natural language.
They consider that acceptance tests are more precise and accurate sources of infor-
mation about the customer’s needs than descriptions in natural language [7].

Besides the improvement over requirements specification expressed in natural
language, acceptance tests also collaborate to the requirements gathering process,
because they promote integration between stakeholders and software engineers during
the writing of test scenarios of the application to be developed.

Several studies have addressed the use of acceptance tests as software requirements
specification. However, none of the previous studies has performed experiments using
more than one technique to compare the applicability of them as software requirements
in the same project in order to support organizations in the selection of one technique
over another. This paper addresses this problem reporting an experiment conducted
with undergraduate students of the Computer Science program at the Federal
University of Santa Catarina to compare the use of a tabular notation for acceptance test
scenarios versus a textual scenario notation, which are Fit tables and Gherkin language,
respectively.

The rest of this paper is organized as follows. Section 2 presents the related works.
Section 3 presents an overview of the main concepts related to this paper. Section 4
defines the design of our experimentation and the research questions. In Sect. 5 we
propose answers for each research question and discuss the results. Section 6 presents
the threats to the validity. Section 7 presents the conclusion and future works.

2 Related Works

In [4] two experiments were conducted using the tables of the Framework for Inte-
grated Test (Fit). The results show that when software requirements are written in
natural language and complemented by Fit tables, they become four times easier to
understand by developers than when Fit tables are not used. However, the authors
claim that Fit tables do not replace textual requirements, but rather, they suggest that
these tables bridge the gaps of software requirements specification which are written
exclusively using natural language, reducing the ambiguity and misinterpretation of
them.

In [5] an experiment with master students was performed. The experiment aims to
verify the use of executable Fit acceptance test scenarios as software requirements in
maintenance and evolution tasks. The results indicate that Fit tables help developers to
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perform the maintenance tasks correctly and they also show that these tables may be
used to perform regression tests.

Melnik et al. [7] have performed an experiment to show that non-technical users,
working together with software engineers, can use acceptance test scenarios as a way to
communicate and to validate software business requirements. The acceptance testing
technique used in this experimentation was the Fit tables. Although the experimenta-
tion concludes that non-technical users can specify clearly software requirements using
Fit tables, it points out that users have difficulty in learning how to specify test sce-
narios using this notation. Additionally, this study shows that some non-technical users
do not approve the use of Fit tables as an artifact to specify requirements.

A user-centered language called BehaviorMap is proposed in [8]. This language is
based on behavior models written in Gherkin language that aims to specify behavioral
user scenarios in a cognitive way. In this study, an experiment was conducted with 15
individuals to verify the understandability of the BehaviorMap. The results show that
BehaviorMap scenarios are easier to understand in relation to textual scenarios,
especially when considering scenarios with higher complexity.

The use of acceptance test scenarios as an artifact to specify software requirements
were also analyzed in [9], which performed an experiment to verify the capability of
non-technical users in creating user scenarios of a puzzle game using acceptance
testing. The acceptance testing technique used in this experimentation was the User
Scenario through User Interaction Diagram (US-UID). The experimentation has
pointed out that non-technical users could create US-UID scenarios of the application
correctly with a few hours of training.

These previous studies have focused on verifying the applicability of acceptance
tests as an artifact to clarify software requirements specifications written in natural
language or have checked their applicability as software requirements specifications
rather than using artifacts such as user stories or use cases. However, none of them
compared the applicability of two different notations to express acceptance tests and
their adherence to communicate software requirements. This study compares the use of
a tabular notation, Fit tables, versus a textual scenario notation, Gherkin language, in
terms of: ease of learning, ease of use, effort required to specify acceptance tests
scenarios, and capability to communicate software requirements.

3 Background

Test-driven development (TDD) is a software development approach which tests are written
before beginning the development of the SUT, this practice becomes widely established
after 1999 by Kent Beck. This practice is performed in five steps, as follows [13]:

1. Write a new test case.
2. Run all test cases and see the new one fails.
3. Write just enough code to make the test pass.
4. Re-run the test cases and see them all pass.
5. Refactor code to remove duplication.
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In 2002, Ward Cunningham introduced the concept of Fit Tables. In this approach,
users write acceptance tests using Fit tables, and programmers write fixtures (glue
code) to connect these tables with the future source code of the SUT. The remaining
process of this approach is equivalent to steps 2 through 5 of the TDD. This process is
called Acceptance test-driven development (ATDD) because acceptance tests are
written before the SUT [14].

Acceptance testing is a black box testing that aims to determine if a software system
meets customer requirements from user’s point of view [3, 7, 9]. As defined in the
IEEE Standard 1012-1986 [10], acceptance testing is a “formal testing conducted to
determine whether or not a system satisfies its acceptance criteria and to enable the
customer to determine whether or not to accept the system”.

Fit is an example of framework to express acceptance test scenarios. Using this
framework, the acceptance tests are written in the form of tables, which are called Fit
tables. Besides Fit tables are used to represent test scenarios, they are also used for
reporting the results of tests [11]. Figure 1 shows an example of Fit report table, which
was used to perform several tests in a functionality to calculate discount over an
amount. The first column of this table, named amount, represents an input, whereas, the
second columns, which name is followed by parenthesis, represent the expected output.
When a test fails, the expected and actual output values are showed to the user [11].

Behavior-driven development (BDD) is an agile software development approach
that enhances the paradigm of TDD for acceptance testing. In the BDD approach, the
behavior of the SUT is described through user stories and acceptance tests before
beginning its development. Scenarios representing the user stories are described using
BDD languages, such as Gherkin language [12].

Gherkin language is a domain specific language (DSL) that can express the
behavior and the expected outcome of the SUT [12]. It uses some words as commands,
such as Given, When and Then. The word Given expresses the inputs or pre-conditions
to perform a test, the word When expresses conditions or specified behavior, and the
word Then expresses expected outputs or expected changes due to the specified
behavior. As with the Fit tables, Gherkin language also needs a glue code to connect

Fig. 1. Fit table report sample [11].
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the features (a set of test scenarios) with the source code of the SUT [12]. An example
of the syntax of this language is as follows:

Scenario: Pop element
Given a non-empty Stack
When a stack has N elements
And element E is on top of the stack
Then a pop operation returns E
And the new size of the stack is N-1

4 Experiment Definition

In this section, we report the experiment definition, design, and planning, following the
guidelines proposed in [15, 16], as well the experiments conducted in [3, 4]. The
objective of this experimentation is to compare the applicability of Fit tables and
Gherkin language to communicate requirements in a software development process
regarding specification effort and requirements consistency. The perspective is to adopt
Fit tables or Gherkin language to express software system requirements in outsourcing
contracts for software development. The context of the experiment consists of under-
graduate students (subjects) and a Java application (object). The participants (subjects)
involved in the experiment are undergraduate students in the last years of the Computer
Science program. The object of this study is a human resource (HR) management
application named HRS, which supports functionalities such as compliance, payroll,
personnel files, and benefits administration.

4.1 Experiment Participants

The participants were 18 students from a course called Special Topics in Technology
Applications I, in the last years of the bachelor’s degree in Computer Science at UFSC.
The students have already attended courses on software programming and software
engineering, and they had a medium knowledge and expertise level in programming
and software engineering topics. The most of them have been taking part of trainee
programs. The participants have never taken any course or professional experience in
Fit or Gherkin language. Although the experiment was conducted as a mandatory
activity of the course, the students were not graded based on the artifacts produced, but
rather, they were graded based on their participation. Also, students were advised that
the activities were parts of an experiment to compare the applicability of two accep-
tance testing techniques as artifacts to communicate software requirements.

4.2 Experiment Material

The experiment was performed on a set of four requirements for the HRS application.
We granted access permission for each participant to access a web directory that
contains a textual description of the application, instructions to set up the application
project (download the zipped Java project and import it into the Eclipse IDE), a time
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sheet and a questionnaire. The timesheet was used by the participants to take note of the
time spent in each task of the experiment. The questionnaire is a set of 24 questions to
investigate the background of the participants and to perform a qualitative analysis of
the performed tasks. The answers for these questions are five-point scales, such as 1 =
Strongly agree, 2 = Agree, 3 = Not certain, 4 = Disagree, 5 = Strongly disagree.

The development environment was set up by the participants, who received a
tutorial to guide this activity. The tutorial content is:

• Installation and configuration of Java Enterprise;
• Installation and configuration of the standalone version of Fit wiki and its

dependencies;
• Installation and configuration of Eclipse IDE with the Cucumber plugin;
• Quick-start examples to validate all development environments.

4.3 Hypothesis Definition

Considering Fit tables and Gherkin language as available acceptance testing tech-
niques, this experiment addresses the following research questions:

– RQ1. Which of these acceptance tests techniques is easier to learn?
– RQ2. Which of these acceptance tests techniques requires less effort (in time) to

specify acceptance test scenarios?
– RQ3. Which of these acceptance tests techniques is the best one to communicate

software requirements, as a form of expressing consistent requirements?

Once the research questions are formulated, it is possible to turn it into null
hypotheses to be tested in the experiment:

– H0a the correctness of acceptance test scenarios specified by participants who
attended a three-hour lecture about Fit tables and Gherkin language is the same for
both acceptance testing techniques.

– H0b the effort to specify acceptance test scenarios is the same for both techniques.
– H0c the correctness of software functionalities specified using Fit tables and

Gherkin language and implemented by the participants is the same using both
acceptance testing techniques.

On the other hand, the alternative hypotheses are:

– H1a the correctness of acceptance test scenarios specified by participants who
attended a three-hour lecture about Fit tables and Gherkin language is different
when both acceptance testing techniques are used.

– H1b the effort to specify acceptance test scenarios using Fit tables is not the same
when Gherkin language is used.

– H1c the correctness of software functionalities implemented by the participants is
different when both acceptance testing techniques are used.
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The dependent variables of our study are:

– ATS#. Acceptance tests of requirement # were specified: {correctly, incorrectly};
– ATST#. The participants need {?} minutes to specify acceptance test scenarios of

requirement #;
– AR#. The delivered source code implemented based on the acceptance test sce-

narios of requirement # is executable and it was accepted by the business stake-
holder: {yes, no};

Where the symbol “#” represents a change software requirement identified from
SR1 to SR4 in Table 1, and the symbol “?” represents an integer value.

The number of acceptance test scenarios that were specified correctly (ATS#) was
obtained from the evaluation of artifacts delivery by participants. This evaluation was
performed by a researcher who is expert in acceptance tests and he does not have any
connection with the experimentation. The time needed to specify acceptance test
scenarios of each requirement (ATST#) has been measured by asking participants to fill
it in the timesheet. The number of requirements correctly coded (AR#) was obtained
from the evaluation of executable source code delivered by participants. This evalua-
tion was conducted by a business stakeholder, who accepted or not the delivered
functionality through black box testing. If the business stakeholder accepts the deliv-
ered functionality, the coded requirement is considered correct. Otherwise, it is con-
sidered incorrect. This person has not been involved with the specification of
acceptance test scenarios that were used by participants to develop the set of required
software changes.

4.4 Experiment Design

We divided the experiment into two parts. Part 1 addresses the specification of
acceptance test scenarios. Part 2 addresses the implementation of new requirements for
the HRS application using the acceptance test scenarios to represent the requirements.

In both parts, we have four objects and two treatments. The objects are the new
requirements of the HRS application, as shown in Table 2. The treatments are the
following:

• (F) Software requirements specified as acceptance test scenarios using Fit Tables.
• (G) Software requirements specified as acceptance test scenarios using Gherkin

language.

Table 1. Objects of the experiment

Id Requirement

SR1 Rectification of personnel profile information
SR2 Calculation of salary bonus per person
SR3 Exclusion of personnel profile information
SR4 Calculation the average of salary bonus per position
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The participants were split into two groups, which were identified by the letters A
and B. In Part 1, the group A specified two software requirements as acceptance test
scenarios using Fit tables, meanwhile, the group B specified two software requirements
as acceptance test scenarios using Gherkin language. Table 2 shows, for each group,
which treatment was used to specify which software requirement.

In Part 2 of this experiment, the set of software requirements specified by group A
were send to group B, and vice versa. Then, as shown in Table 3, the group A
developed requirements SR3 and SR4, which were specified by group B using Gherkin
language, whereas, the group B developed requirements SR1 and SR2, which were
specified by group A using Fit tables. Before performing this exchange of acceptance
test scenarios between the groups, an expert verified the correctness and conciseness of
each scenario. Test scenarios that presented problems were replaced by others, which
were correct and express the same set of requirements. This intervention was necessary
to prevent false negatives in the analysis of capability of executable acceptance tests to
communicate software requirements.

4.5 Training

Participants have been trained in meaning and usage of the following subjects:

• a half-hour lecture about acceptance testing, TDD, ATDD, and BDD;
• one-and-a-half-hour lecture about Fit tables and FitNesse, including how to con-

figure this framework and practice exercises;
• one-and-a-half-hour lecture about Gherkin language and Cucumber, including how

to configure this framework and practice exercises.

Table 2. Experiment design of Part 1 – Specification of acceptance test scenarios. At the top of
this table, SR1, SR2, SR3, and SR4 are abbreviations to the objects listed in Table 1.

Participants Objects and treatments
SR1 SR2 SR3 SR4

Group A (F) (F) – –

Group B – – (G) (G)

Table 3. Experiment design of Part 2 – implementation of new requirements.

Participants Objects and treatments
SR1 SR2 SR3 SR4

Group A – – (G) (G)
Group B (F) (F) – –
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4.6 Experiment Procedure

The experimentation was carried out as explained in the following. First, the partici-
pants were given a short introduction to the experimentation, then they were randomly
assigned to one of the two groups. After this, they received the timesheet and the
questionnaire, described in Sect. 4.2.

Then, the experiment was conduct according to the following steps:

– (1) Participants had 20 min to check if their environment to specify acceptance
tests, which was previously set up in the training section, was working. In this step,
they also answered the six first questions of the questionnaire.

– (2) Participants read an overview of the HRS application and received a document
with the description of two new requirements for this application.

– (3) For each requirement:
– (3.a) Participants filled the start time in their time sheets.
– (3.b) Participants had to understand the requirements; if they had any doubt a

business stakeholder was available to clarify them.
– (3.c) Participants had to specify the requirement using the acceptance testing

technique assign to them.
– (3.d) When finished, participants had to mark the stop time on their time sheet.
– (4) Then, participants had to answer the next eight questions of the questionnaire

and to send the produced artifact to a web repository. The artifacts were identified
by a random numeric id and only the researchers knew who uploaded them.

– (5) An expert in acceptance testing evaluated all uploaded artifacts and marked the
ones that were inconsistent or incomplete. This mark was visible only to the
researchers.

– (6) In the sixth step, the second part of our experiment was started. Participants had
20 min to check if their environment to develop the next tasks was working. After
this, they had to download acceptance tests artifacts produced by a participant of the
other group.

– (7) Then, participants had to answer two questions in the questionnaire related to
their view about the downloaded artifacts.

– (8) The researchers had to verify which participants downloaded acceptance tests
that, according to the expert evaluation, were incorrect. Then, they exchanged the
incorrect acceptance tests by correct tests that express the same requirements using
the same acceptance testing technique.

– (9) Then, for each acceptance test scenario (requirement):
– (9.a) Participants had to fill the start time in their time sheets.
– (9.b) Participants had to understand by themselves the acceptance test.
– (9.c) Participants had to develop the new requirement of the HRS application

expressed by the acceptance tests.
– (9.d) When finished, participants had to mark the stop time on their time sheet.
– (10) Then, participants had to answer the next eight questions of the questionnaire

and to send the produced source code to a web repository. The artifacts were
identified by a random numeric id, and only researchers knew who uploaded them.
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This procedure was carried out in two sections. The first with three and a half-hour
of duration and the second one with two hours of duration.

5 Results and Data Analysis

In this Section, we show and discuss the results achieved from the experiment. The
experiment data and charts are available at www.leb.inf.ufsc.br/index.php/xp2018/.

5.1 Consistency and Correctness of the Acceptance Test Scenarios

Table 4 is the contingency table for the dependents variables (see Sect. 4.3) from
ATSSR1 to ATSSR4. The first line of this table shows the number of tasks performed
using Fit tables as acceptance testing technique: 17 tasks were completed, and only one
task failed. The second line shows the number of tasks performed using Gherkin
language as acceptance testing technique: 13 tasks were completed, and five tasks
failed. The tasks performed by the same participant were considered as independent
measures.

We applied the Fisher’s test in the data presented in Table 4. This test returned a
p-value of 0.1774. The result is not significant at p < 0.05. Thus, H0a is accepted, there
is no statistically significant influence of the treatment on the acceptance test scenarios
specification.

Although we cannot obtain the answer of RQ1 with Fisher’s test, we suppose that
extra training sections and practical exercises could decrease the number of incorrect
specification around zero because the errors identified in the test scenarios specified by
participants in both techniques are basic mistakes. Thus, we found that the complexity
to learn both acceptance testing techniques by software developers is the same.

5.2 Time to Complete Acceptance Test Scenarios Specifications

Table 5 presents the time, in minutes, spent by participants to complete the specifi-
cation task of each requirement. The underlined time values in this table refer to test
scenarios that were specified incorrectly by participants. The tasks performed by the
same participant were considered as independent measures, and the distribution of
requirements and treatments were conducted as shown in Table 2.

We used the Shapiro-Wilk normality test to check if the data collected from the
experiment for the two treatments have a normal distribution. Then, we performed a

Table 4. Contingency table for correct specifications of acceptance tests

Acceptance test
scenarios were specified:

Treatment Correctly Incorrectly

Fit Tables (T) 17 1
Gherkin Language (G) 13 5
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t-test that returned a p-value of 0.0291. We also performed the same test excluding the
underlined values and we obtained a p-value of 0.0334. The results are significant at p
< 0.05. Thus, in both tests H0b is rejected and the alternative hypotheses are accepted.
Therefore, there is a difference, in terms of the mean time spent to specify acceptance
tests, between Fit tables and Gherkin language.

Answering the RQ2, we found that the effort, in terms of the meantime, to specify
acceptance tests using Gherkin language (40 min) is lower than using Fit
Tables (64 min).

5.3 Applicability of Acceptance Test Scenarios to Communicate Software
Requirements

Table 6 is the contingency table for the dependents variables (see Sect. 4.3) from
ARSR1 to ARSR4. The first line of this table shows the number of tasks implemented
based on the requirements specified using Fit tables: 13 tasks were successfully
completed, and five tasks failed. The second line shows the number of tasks using
Gherkin Language: 10 tasks were successfully completed, and eight tasks failed.

We applied the Fisher’s test in the data presented in Table 6. This test returned a
p-value of 0.4887. The result is not significant at p < 0.05. Thus, H0c is accepted,
therefore, there is no statistically significant influence of the treatment on the devel-
opment of software requirements expressed by acceptance test scenarios using both
techniques.

Table 5. A list of time spent to develop new software requirements in the HRS application.

Treatment Time list (in minutes)

Fit tables (F) {20, 21, 21, 23, 35, 36, 40, 45, 50, 65, 66, 77, 79, 88, 108, 120,
126, 135}

Gherkin Language (G) {15, 16, 17, 15, 39, 30, 30, 30, 45, 35, 60, 28, 40, 40, 70, 57, 84,
75}

Table 6. Contingency table for correct development of software requirements expressed
by acceptance tests

The delivered source
code implemented
based on the
acceptance test
scenarios is
executable and it was
accepted by the
business stakeholder:

Treatment Yes No

Fit Tables (T) 13 5
Gherkin Language (G) 10 8
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Then, addressing the RQ3, we cannot assume based on the Fisher’s test result that a
technique is better than another to communicate requirements. In addition, in the same
way that we suppose that extra training could improve acceptance test scenarios
specification, it also could improve requirements communication. However, despite
these experimentation evidences, we claim that Gherkin language scenarios commu-
nicate requirements better than Fit tables because we observe that tables are weak in
details and depending on the software requirement a complementary textual description
is required to communicate a requirement completely, whereas, in Gherkin language
the acceptance test scenarios are complemented on default by a textual description.

5.4 Experiment Questionnaire

In this section, we discuss six questions of the questionnaire that we applied in the
experiment. The questions were answered on a five-point scale, where one maps to
Strongly agree, two maps to Agree, three maps to Not certain, four maps to Disagree,
and five maps to Strongly disagree. Question 1 (Q1) and question 3 (Q3) were applied
to group A, whereas question 2 (Q2) and question 4 (Q4) were applied to group B.
Questions 5 (Q5) and 6 (Q6) were applied to both groups.

Q1. I experienced no difficulty in specifying acceptance test scenarios using Fit
tables. Half of the participants strongly agree (22.22%) or agree (27.78%) with this
statement and 22.22% are not certain, whereas, the rest of the participants disagree
(5.56%) or strongly disagree (22.22%).

Although the results presented in Sect. 5.1 shows that the major part of the
acceptance tests was specified correctly, we observed, through this questionnaire, that
participants had difficulty to specify the acceptance tests. So, we realized that in a next
experiment we should dedicate more time performing training lectures intending to
decrease the time spent by participants to specify acceptance tests and to increase the
quality of acceptance test scenarios using Fit tables.

Q2. I experienced no difficulty in specifying acceptance test scenarios using
Gherkin language. This result was different than we expected. The percentage of
participants who answered that they strongly disagree (16.67%) or disagree (16.67%)
with this statement is greater than the percentage of who answered that strongly agree
(5.56%) or agree (16.67%). The rest of participants (44.44%) are not certain about this
statement.

Our initial belief was that participants who used Gherkin language had experi-
mented less difficulty to create acceptance test scenarios than ones that used Fit tables
because Gherkin language is similar to English spoken language. However, the results
obtained from the questionnaire tend to be the opposite. As concluded in Q1, the
participants should spend more time with the lecture and exercises to improve their
experience with Gherkin Language.

Q3. I experienced no difficulty in implementing new requirements in the HRS
application, which specification were expressed as acceptance test scenarios
writing through Fit tables. The major part of participants reported that they had
difficulty in the implementation tasks, 55.56% answered that strongly disagree
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(27.78%) and disagree (27.78%) with this assertion, whereas 38.89% of the participants
are not certain, 5.56% agree and 0.00% strongly agree with this assertion.

Q4. I experienced no difficulty in implementing new requirements in the HRS
application, which specification were expressed as acceptance test scenarios
writing through Gherkin Language. The major part of participants reported that they
had difficulty in the implementation tasks, 27.78% and 33.33% answered respectively
that strongly disagree and disagree with this assertion, whereas, 27.78% of the par-
ticipants are not certain, 5.56% agree and 5.56% strongly agree with this assertion.

Although only a few participants agree or strongly agree with this assertion, the
percentage is two times bigger than the percentage of the same group in Q3. We assign
this to the fact that acceptance test scenarios written in Gherkin language are more
verbose than tables, which becomes Gherkin language easier to understand than Fit
tables. However, as presented in Sect. 5.3, there is no evidence that one technique is
better than another to communicate software requirements.

Q5. I will use acceptance testing to validate software in future projects. The
number of participants (27.78%) that agree with this assertion is greater than the
number of participants that disagree (11.11%) or strongly disagree (11.11%). However,
50.00% are in doubt about using acceptance testing to validate software.

Q6. I will use acceptance test scenarios to communicate requirements for future
projects. 33.33% of the participants did not approve the use of acceptance tests as
requirements and they would not like to take part in projects that use this approach.
38.89% of the participants are not certain about this assertion, the rest of the partici-
pants, 27.78%, agree with this assertion.

In both Q5 and Q6, the number of participants that are in doubt about using
acceptance testing to validate software or to communicate requirements is greater than
the number of participants that are certainly that will use or will not use it in the future.
We think that the high number of participants that are in doubt is due to the inexpe-
rience in acceptance testing, which is in agreement with the background questionnaire
where 100% of participants answered they had never seen it before.

6 Threats to the Validity

Although we assigned different requirements to groups A and B in the same part of our
experiment, we choose requirements that have similar business logic and complexity.
However, the complexity of the requirements could affect results, mainly regarding
time.

An expert in acceptance testing verified the artifacts produced by participants in
part 1 and a business stakeholder verified the artifacts produced in part 2. These two
individuals had an important role in our experimentation because they decided what is
or not correct. However, we could carry out our experiment without these individuals
in a different way:
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– using the acceptance tests specified by an expert as input for part 2, avoiding that
some mistakes in the acceptance test scenarios created by other participants were
unnoticed by the expert;

– using automated acceptance tests, or even JUnit tests, to validate if the code
implemented by the participants meets the user needs.

However, we choose this approach to approximate our experiment to a real-world
scenario, where there is a variation on the style of acceptance tests scenarios written,
such as vocabulary, idioms, and level of details.

Another issue is the time sheets. It is very difficult to ensure that all participants are
marking the time spent in each task. During the experiment, we checked if the forms
have been filled correctly and asked the participants to fill out the forms very carefully.
Finally, the small sample size may limit the capability of statistical tests. In this study,
the time was compared using t-test, and for contingency tables, we used Fisher’s exact
test.

7 Conclusion

In this study, we have experimented to compare the applicability of acceptance tests,
which were written using Fit tables and Gherkin language, as software requirements.
The results show that there is no sufficient evidence to affirm that one technique is
easier to use than another or one technique communicates software requirements better
than another. Whereas, the comparison of effort regarding time to specify acceptance
testing shows that the mean time to specify test scenarios using Gherkin Language is
lower than using Fit tables.

Additionally, the questionnaire applied shows that participants had difficulty to
specify and understand acceptance tests writing in both techniques. We assign this
difficulty because neither of the participants had used Fit tables and Gherkin language
before. Despite only a few participants answered that is easy to understand require-
ments expressed by acceptance tests, they have pointed out Gherkin language scenarios
as easier to understand than Fit tables.

Finally, the number of participants who agreed with the possibility of using these
acceptance testing techniques as software requirements in future projects is very similar
to the numbers of those participants who disagree with this possibility. We assign this
result to the participants’ inexperience in acceptance testing, which resulted in a poor
impression about the application of these techniques in real-world projects. As future
works, we intend to improve our experimental design to carry it out with others
acceptance testing techniques and include other personas like non-technical users and
software engineers.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appro-
priate credit to the original author(s) and the source, provide a link to the Creative Commons
license and indicate if changes were made.
The images or other third party material in this chapter are included in the chapter’s Creative

Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder.
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