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Abstract

Requirements documentation comprehends the challenge of accurately interpreting project details as
specified by the client. There is no standard template that ensures that documentation would be evident
in all aspects to developers. Furthermore, requirements documentation con-tinuously evolves and has a
continuously evolving audience (changes in the development team, reusing requirements in a new
project, changing sub-contractor, etc.).

In contrast, some well-known techniques, such as the Focused Conversation Method, have been proven
to help determine needed direction and decisions, especially when it involves people of mixed
backgrounds. We hence had the intuition to use such an approach to the requirements documentation
phase.

Based on the focused conversation method, consisting of a mix of interviews and surveys analysis, we
argue that the outcomes (organized and structured requirements) are efficient in terms of sound qualities
(i.e., unambiguous).

The approach is evaluated on an empirical case study with students of the Innopolis University.
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1. Introduction

A successful product delivery relies on the constructive requirements engineering phase. The in-
terview with the stakeholders and documentation defines the project for the development team.
During the development phase, concerns arise as certain ambiguities in project requirements
only become visible once the development starts. Specific approaches have been introduced for
requirements elicitation to achieve a thorough understanding of the system among all stakehold-
ers. Some of the techniques include introspection, task analysis, card sorting, and laddering,
etc. [12]. Moreover, Denger and Olsson [5] survey existing requirements quality assurance
(QA) techniques. They distinguish constructive versus analytic requirements QA techniques.
Constructive techniques produce new requirement artifacts. Analytic techniques work with al-
ready existing artifacts, with no creation of new ones. Denger and Olsson then break these



two broad categories into more complicated ones. None of these categories mentions focused
conversation as a requirements QA technique.

The quality of interaction among project stakeholders is crucial to ensure productive results.
However, another perspective regarding achieving complete and exceedingly understandable
documentation is to reflect upon the documentation systematically. A systematic examination
can be conducted by reading the documentation and pointing out inconsistencies and ambigui-
ties. This overview has the potential to miss vital points. Therefore, we refer to a questioning
methodology known as focused conversation method, which enables detailed analysis of the
object or process under examination.

The focused conversation method was first developed by United States Army Chaplain, and
Art Professor Joseph Mathews as a method of art appreciation and reflection [8]. This method
include four categories of questions, Objective, Reflective, Interpretive, and Decisional. Hence,
it is sometimes also referred to as the ORID set of questions or framework. The objective ques-
tions identify facts, such as the participants clearly understanding what happened in the process.
Examples of objective questions include what you noticed, what your task was, what was done.
The next category of questions is reflective questions. The reflective questions identify emotions
associated with what happened during the process (i.e. the situation being examined). Exam-
ples of reflective questions include, what caused the confusion, where you felt anxious, what
was understandable and easy, what was difficult. Further, the interpretive questions identify the
implications and the significance of informed events in context to the objective and reflective
questions. Some examples include what do you recommend, what is the significance of each
step in the process, what are your insights, etc. The last phase or set of questions is decisional.
The decisional questions state the conclusions, further actions, and further plans. Examples of
decisional questions include how you see the process, what you will change, what you learned,
the next step, etc. Overall, the method enables us to examine any process systematically through
guided conversations with the stakeholders involved. Further, each element of the process and
corresponding affordances are identified.

The focused conversation method is one of the highlighted elements for Instructional Skills
Workshops [4] [7] [11] where it is used in order to engage students in reflective practices. While
it has been primarily used in the humanities and in its original application as a method of art
appreciation, uses have been found in design problems as a reflective practice, see for example
[2], where the method was used to examine the creation of rules for a game. Furthermore,
Calabrese [3] refers to a focused conversation method as a useful tool to achieve structured
conversations among teams in an agile framework. Peisan [10] considers the incorporation of
focused conversation methodology to significantly enhance the quality of in-depth interviews in
the field of consumer research.

Our research work applies focused conversation methodology to examine the affordances of
the requirements document for the developers. Therefore, to identify aspects of the requirements
document, leading to clarity, confusion, ambiguity, etc.

The research has been conducted with students of requirements engineering course. As the
research is conducted in a classroom setting, all students were involved in the same process, and
hence there is no control group. The students worked as teams to develop projects as part of the
course assignment. The focus of the research is on examining the requirements documentation.
We have simulated a frequently occurring industry scenario in which a project is handled by
various people as the development process goes on. This poses additional challenges for the new
developers as they have to understand the system majorly through the requirements document.
Therefore, in order to simulate this, the projects were shuffled among teams at different stages
of development. The research involves focused conversation method based interview with the
teams to examine the clarity of requirements documents.

The remainder of the paper proceeds as follows. Section 2 discusses the study design as well



as describes the course and projects undertaken by students. Section 3 details the questions for
the focused conversation method and provides a summary of the responses. Section 4 provides
discussion and Section 5 draws conclusions of the research.

2. Study Design

The case study has been conducted with the students of the “Requirements Engineering” (RE)
course of the one-year “Master of Science in Information Technology - Software Engineering"
(MSIT-SE) program at Innopolis University. The course involved 26 students with several years
of industrial experience. Some students have managerial experience. Students had 12 hours per
week for course-related activities. The course syllabus largely relies on two textbooks:

* “Requirements Engineering — From System Goals to UML Models to Software” by Axel
van Lamsweerde [9].

e “Advanced Use Case Modeling: Software Systems” by Frank Armour and Granville
Miller [1].

2.1. Prerequisites to the Course

As a starting course of the MSIT-SE program, the RE course required the same prerequisites as
the MSIT-SE program in general. The MSIT-SE degree is designed for junior professionals with
one to two years of work experience in software development who want to boost their careers
and become technical leaders, software architects, or project managers.

2.2. Objectives of the Course
The course had the following key objectives:

* To introduce the motivation, conceptual background, and terminology on which require-
ments engineering relies.

* To provide a comprehensive account of state-of-the-art techniques for requirements engi-
neering.

* To let the students experience the actual requirements-caused problems faced by real soft-
ware teams.

2.3. Student Projects

The 26 students were divided into 8 teams — 6 teams of 3, plus 2 teams of 4. The 8 teams
were assigned 4 project proposals coming from the teams themselves. The students chose the
4 proposals out of the 8 presented through anonymous voting. Each of the 8 teams then was
assigned one of the 4 proposals till the end of the course. Every 2 teams responsible for the
same proposal were free to interpret the proposal differently during the project’s execution.
Each team had to create a GitHub repository to store all the artifacts related to the assigned
proposal. Each team was in charge of traceability, completeness, and consistency of the artifacts
inside their repositories.

2.4. The Proposals
The students chose the following 4 proposals to work on:

FoodDelivery — a service to let Innopolis University students have stable food delivery on time
with planned meals on a daily basis.



RoomServiceOnDemand - a service that lets people living in the dormitories order and sched-
ule the room cleaning service.

BBQReserver — a service letting Innopolis city residents create and manage bookings of the
only barbeque area.

InnoCalendar — a service was extracting elective course information from Google Docs to
Google Calendar for individual course selection.

2.5. Execution of the Projects

The key idea behind the chosen scheme of the project execution (Figure 1) was to expose the
students to the most annoying problems of industrial projects. To achieve this goal, we decided
to mix the customer-developer pairs between consequent iterations of the projects. Also, each
team was simultaneously playing two roles: they were both developers and customers to some
other team. We had allocated 8 project teams, and each of them then had to describe and present
an idea for a project. After having all the proposals presented, the students chose 4 best proposals
by means of voting.
The project consisted of the following three iterations:

1. Analysis, consisting of requirements documentation in the form of use cases [6].

2. Implementation, consisting of implementing the elicited requirements in the form of a
minimum viable product (MVP) with only the base cases implemented.

3. Testing, consisting of extending the MVP to cover the remaining use cases and verifying
the resulting implementation.

For each of the 3 iterations, the 8 teams were split into 4 pairs of 2 teams. Inside each pair
(Th,T>), Ty would work on the proposal assigned to T, and 75 would work on the proposal
assigned to 77. T would put the resulting artifacts to the repository owned by 75, and vice versa.
At the end of each iteration, the teams had to present their results. After the presentations, the
pairwise distribution of the teams was changed for the next iteration. The idea was to let the
teams understand the problems associated with changing the contractor on the one hand, and
the customer — on the other hand. For the second iteration, assuming 77 is now assigned new
partner team 73, 7 had to implement an MVP for the 75’s proposal using the requirements
elicited for 73 by their partner team during the first iteration. 73 had to do the same for 7. A
similar scheme applies to the testing iteration. The project flow is shown in Figure 1.

We conducted the focused conversation method-based survey at the very beginning of the
second iteration. Inside each pair (7%,73), T} had to reflect on the requirements document
elicited for 75 by their partner team during the first iteration, and vice versa.

During the second iteration, each team was implementing MVP for their new customer team.
The requirements for the MVP were elicited by someone else, which is a realistic situation. We
found it valuable for the teams to reflect on the requirements they have never seen before. This
activity, when performed before jumping into coding, may save a tremendous amount of time.

2.6. Focused Conversation Method

The focused conversation method can be adopted in any context where contemplation is re-
quired. The method is led by a facilitator that guides the discussion forward and ensures that
each person in the group is on the same page about interpreting the questions being asked. It
replicates the natural thought process in which we recall an event, associate feelings, develop
interpretations, and make decisions. Starting with objective questions, any scenario under inves-
tigation is analyzed upon. The objective questions are designed to obtain a recap of the scenario
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being discussed. Objective questions are meant to collect information about the scenario, such
as what happened or what do we know about the issue at hand.

The discussion proceeds to reflective questions. Reflective questions such as, how does
this make you feel; identify feelings associated with what happened. These feelings can be
subjective and give us a sense of what people are concerned about. The interpretive questions
that follow are essential in determining the situation’s essence after understanding the objective
facts and subjective feelings associated with these facts. Interpretive questions put the discussion
in perspective. Examples of interpretive questions include what it means to you, and what the
information shows, etc. The last set of questions, called decisional questions, lead to deciding
the future course of action based upon what information is attained from earlier questions. The
questions can be, what decisions we can make and what are the next steps etc.

The focused conversation or ORID method allows the systematic reflection on a situation.
Consequently, it inhibits occurrences where hasty decisions are made without careful thought
and consideration of the best options available. This method is applicable in a variety of con-
texts. The requirements document is also an application area for the ORID method, as de-
velopment teams have to be on the same page about the decisions specified in the document.
Any concern raised by the developers related to the requirements document is addressed as we
proceed from the objective to the reflective, interpretive and decisional questions. We under-
stand the problem, how it affects us, the causes, and how they may be addressed through this
systematic approach.

3. Examining Requirements Document: Focused Conversation Based Question-
naire

The questionnaire is adopted from the template titled, Evaluating the Progress of a Project [8],
and customized according to course needs. The questions were given during the lecture. The
students were asked to go through the requirements document before the lecture. The questions
were required to answer as a team, and the time given to answer each question was four minutes.

As the method includes Objective, Reflective, Interpretive, and Decisional questions [ORID],



they are stated as follows:

Objective Questions

This set of questions examines the subjective perceptions of the real scenario of document prepa-
ration. This section of the questioning aims to have a shared idea of what the document states.

1. As youread the requirements document, what statements or points caught your attention?
2. Where was the document clear?
3. Where was the document not clear?

4. What other information do you need?

Reflective Questions

The reflective questions examine associated emotions to clarify experiential goals.
1. What surprises did you find in the documents?
2. What parts of the document were easy to read?
3. What parts of the document were difficult to read?

4. Where have you gotten stuck?

Interpretive Questions

The interpretive questions examine the meaning and implications of the outcomes.
1. What appears to be the key issues or key problem areas?
2. Where will you need extra help?
3. What kind of help will you need?

4. What questions do you need to get answered?

Decisional Questions
In the end, a decision about the document needs to be made, and new tasks need to be set.
1. What changes are you recommending to the document?
2. What changes are you recommending to the working process?
3. What are the next steps?
4. Who needs to do these steps?

3.1. Summary and Analysis of Data

The questions are answered as a team. Each team has studied the requirements document for
another team. The answer to the questions are detailed as follows:



Objective Questions

1. As you read the requirements document, what statements or points caught your at-
tention?

— Seven teams mentioned that use case diagrams caught their attention. They were
either missing some actors or having inconsistency in alternative cases. One of the
teams(analyzing “InnoCalendar" project requirements) stated [sic]:

“In the Use Case “Add new lectures" secondary actor is missing. In the Use
Case “Update schedule,” the 3rd non-behavioral requirement could not be
met, as there is no possibility to be always in sync with other system with the
current schedule."

2. Where were the documents clear?

— In terms of clarity, all teams referred to the broader details of the system.

3. Where are the documents not clear?

— The teams referred to the lack of glossary. The lack of glossary led to the difficulty of
understanding use case terms. Furthermore, they also pointed out the inconsistency of use
cases of alternative flow.

4. What other information do you need?

The teams referred to the following aspects regarding the information they require: glos-
sary, use case diagrams with precise actor arrangements, and missing requirements.

Reflective Questions

1. What surprises did you find in the documents?

— The teams referred to the lack of terms in the glossary. Furthermore, they referred to
the requirements from the clients that have unreasonable specifications, such as limiting
the number of notification recipients. They also informed about the colors used in the use
case diagram. There is no indication, for example, as to whether colors have a specific
meaning.

2. What parts of the document were easy to read?

— The phrase easy to read was perceived as the document’s simplicity in terms of read-
ability. Participants referred to the overall document, including diagrams, as an easy read
in general.

3. What parts of the document were difficult to read?

— The transition of events in the use case diagram introduced difficulty as there were some
missing logical connections between event flows.

4. Where have you gotten stuck?

— Teams referred to similar points as explained above. The incomplete glossary and am-
biguity in use cases needed clarification.



Interpretive Questions
1. What appears to be the key issues or key problem areas?

— The key problem areas include the absence of exceptions, incomplete specification of
alternative flows, lack of clarity upon owners of administrative tasks, and wrong imple-
mentation of use cases.

2. Where will you need extra help?

— Teams mentioned the need to clarify technical terms that are not stated in the glossary,
some details regarding the interface design, and clarity upon ambiguous requirements.

3. What kind of help will you need?

— Teams stated the need to have an additional interview with the customers to clarify
project details.

4. What questions do you need to get answered?

— The questions informed by the teams are related to the project requirements. One of the
teams did not have any questions for the stakeholders. Some of the questions mentioned
by other teams are stated as follows [sic]:

— When to send a notification?

— What should be included into the notification?

— Is “University Education Department" really an actor in the system?
— What if the bot fails in notifying the user?

Decisional Questions
1. What changes are you recommending to the document?

— The changes recommended by teams were about issues they encountered in understand-
ing the system via use cases and text. Such as, as stated by participants [sic]:

— Remove Server from use cases

— Clarify Appendix diagrams

— Put Glossary into the table

— Direct arrows from actors to use cases

2. What changes are you recommending to the working process?

— Three teams recommended no changes in the working process. The other five teams
suggested the need for more meetings and to establish clarity upon the tasks of each team
member. The teams also emphasized the need for allocating extra time in the process of
requirements understanding. Therefore, to have enough time to clarify points with the
customer not obvious from the document.

3. What are the next steps?

— The teams were majorly on the same page in regards to their next steps. One of the team
stated [sic]:

— One more meeting with the stakeholder before starting the development of
process.

— Designing and prototyping.

Another team specified their next steps as [sic]:



— Deal with problems identified in the requirements document via
interaction with customer

— Evaluate deadlines and identify optional requirements

— Identify a scope for implementation

— Select an appropriate process for development

— Divide the work (create tasks)

— Make plans - interact with the customer

— Start to implement

— Interact with the customer during the implementation

4. Who needs to do these steps?

— The teams referred to themselves for the further implementation of the project. The
customer would be involved in the project review phase.

3.2. Discussion on ORID Questionnaire Responses

The questionnaire has been presented at the beginning of the implementation phase. Teams in
the implementation role answered this questionnaire, and therefore the requirements document
they got was written by another team. These teams were also not involved in the interview
process for the project they got documentation on. The requirements document is the major
resource each team had to begin the implementation with.

The answers to objective questions pointed out the inconsistencies and ambiguities in the
documentation. Students referred to the missing elements of the use case diagrams, incomplete
glossary, the inconsistent flow of events, etc. The reflective questions were answered based on
objective questions, such as the missing elements of diagrams and ambiguous descriptions of
functionalities posed difficulty in understanding the system flow.

The interpretive questions helped teams to understand how they can solve the problems they
have encountered. The students stated the questions they need to clarify from the customers
before starting the implementation. Therefore the interpretive questions suggest actions to be
taken to improve the understandability and clarity of the requirements document. Furthermore,
answering the decisional questions provided clarity upon what needs to be changed in the work-
flow and what are the future actions to improve the document.

The teams reported that answering the ORID questionnaire helped them understand the
requirements document systematically. They could identify problem areas and determine the
points that need attention before implementation. The ORID questionnaire was expressed to
be extremely useful at this stage of the project. Based on the answers to the questionnaire, the
teams organized a meeting with the project’s customers to understand the project concretely.

This study focused on the requirements document. However, the ORID method is applicable
to reflect on the whole process and not just the requirements document. The questions will be
different depending on the phase or artifact being addressed.

4. Discussion

The students had to conduct elicitation sessions individually in the first iteration of the project.
Making the students reflect on their documentation experience gave us a retrospective on the
quality of the documentation process itself. Documentation is supposed to ensure the following
qualities of requirements [5]:

* Comprehensibility, through developing a common terminology.
* Completeness, by identifying all the relevant stakeholders and their respective needs.

 Verifiability and feasibility, through involving the testers and the developers.



¢ Correctness, through making the documentation process driven by the business concerns.

It was up to the students to interview. Some students decided not to interview members of the
then-current customer team but interview an external stakeholder. After having the interviews
finished, the students then had to specify, in teams, the elicited information as to use cases and
push the use cases to the GitHub repository of the customer team. The use cases would then
be passed to the developers for the implementation phase. For the implementation phase, after
reshuffling the pairwise allocation of the teams, they would implement the use cases found in the
GitHub repositories of their new customers. We conducted ORID sessions among the teams to
let them quickly start working with the newly assigned use case documents. The teams identified
many issues in the analyzed documents during these sessions. The identified issues may serve
as input for the creation of new requirement templates.

Templates and standards provide elements that should be specified when documenting the
requirements. They contribute to better requirements in the following ways [5]:

* Completeness, through requiring the practitioner to adhere to the template or standard.

* Understandability and modifiability, through ensuring the uniform structure of the result-
ing documents.

ORID sessions, when applied to actual requirements documents, facilitate the development
of quality templates by identifying aspects of the actual documents to which their consumers
pay the most prominent attention. In the present research, we identify the important, from the
actual developers’ viewpoint, parts of a requirements document. Surveying and ORID ensure
that elicitation and specification, when perceived as requirements QA techniques, bring a better
understanding of the system-to-be.

In our study, we applied the ORID focused conversation method as an inspection-based
analytical RQA technique [5]. The students have inspected an existing use case document,
which they had never seen before, from the future developers’ standpoint. We were providing
the questions to them one by one during the study. In this way, they had a chance to focus on
one question at a time when inspecting the document.

5. Conclusion

The research work presents an empirical study in which the focused conversation method has
been practiced to evaluate requirements documents. The requirements documentation for dif-
ferent projects was shuffled among teams. Therefore, each document was read by the team
of developers who were not involved in the interview and the document’s writing. The goal
is to investigate the understanding of the document to identify misleading aspects. The study
outcomes suggest that the focused conversation method has proven helpful for the developers
to determine the clear or ambiguous points about project requirements. The developers could
concretely pinpoint the areas that needed their attention before the implementation starts. The
focused conversation method also helped developers identify further steps to rectify problem
areas and who should address these points.

The research work demonstrates that the focused conversation method can provide a thor-
ough analysis of the requirements document. This process, if practiced before the implementa-
tion phase, can lead developers towards clarity on system requirements.

For future research, we consider applying the focused conversation method process in the
industrial project development setting. We would also like to compare the focused conversation
method with other tools for reflecting and validating software requirements; such a comparison
exceeds the scope of the present work, which is an experience report.
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