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Abstract: Agile software development promotes constant learning from experience. Consequently, the feedback of project
team members helps to improve and adapt to new future challenges. A reflection workshop is one of the methods that aim to
introduce this concept. However, there still exists the question of how to handle reflection results so that the gathered feedback
is addressed. In this paper we present our approach, called RefGoal. It aims to treat the results of reflection workshops in
a systematic manner. The core of our idea is to align these results with the goals of the organization in which the project is
being run. Thereafter, we report the results of our exploratory case study. Its goal was to preliminarily evaluate feasibility of
the proposed idea in the context of three software development teams working on tailor-made web applications. The results
show that the cost of using RefGoal for reflection workshops is about the same as that of a typical workshop (at max. 1.5 h),
and that there exists a considerable number of insights that lead to valuable updates of team goals. Based on the results, we
also uncovered some open questions, regarding handling reflection workshop results, which require addressing in the near
future.
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I. INTRODUCTION

Improvement in agile software development projects is
about continuous or continual improvement, which requires
learning from experience, from previously taken action. Ap-
plying this idea means stopping for a moment, at some point,
and reflecting on practice. In order to draw conclusions, a care-
ful analysis of past situations is needed, as well as comparing
it with the desired and the current state. Deliberating various
alternatives and taking diverse perspectives is vital. Reflection
(also called retrospection) can be used as a tool for contin-
uous learning organizations. The context, including the par-
ticipants, in which reflection is to be fostered determines its
shape. It is vital to be aware of the time perspective, making
sure that the conclusions are up-to-date. For example, in an
agile software project that has short iteration cycles, the re-
sults of reflection are employed in the next iteration or in the
next several stages. So, it is important that the benefits of the
reflection insights are not approached merely in a short-term

perceptive, but that they are combined with a more extensive
mechanism for avoiding similar future errors and intensifying
good practices in equivalent situations. Hence, the applied
reflection technique must be well-integrated with an organi-
zation’s decision-making procedures. There are many great
works on how to organize a reflection workshop, as well as
about various specific techniques that can be used (e.g., [1]),
but there is a scarcity of information on how to systemati-
cally handle the output. For example, should a team hang
the results on a wall or create a set of action items? Making
use of the results is the key to achieving improvement in
an organization, informed by the lessons learned from ex-
perience. Lack of handling the reflection’s results leads in
short order to the problem of team dissatisfaction, which is
frequently mentioned by agile software practitioners. In both
short- and long-term perspective, this leads to a loss of money
and resources.

Our idea, called RefGoals (presented in Section III), is to
include the results of a software development project retro-
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spection with the goals of the organization in which the given
project is being run. The first concept it originates from is
learning from experience by applying a lightweight reflec-
tion technique with the use of the starfish technique, which
we shortly present in Section II. 1. The second concept is
expressing the organization’s business model and decision-
making mechanism with a goal-based approach, using the
GQM + Strategies method (GQM + S), which we introduce in
Section II. 2. Combining the two concepts allows to obtain
a rationale for the introduction of certain improvements and
a commitment to their execution. Although we believe that
the concept might be applied organization-wide, we focus
on reflecting on practice by a team and relating it to all the
goals they are involved in. In order to investigate the feasi-
bility of our idea, we performed an early evaluation in the
form of a case study (the design is presented in Section IV).
We discussed the results from three software development
projects, regarding cost, ease of use, and the extent to which
the effects of a reflection workshop can be integrated with
team goals, in Section V. We positioned our work among
others regarding the reflection method in Section VI. The
lessons we have learned and the identified open questions
look promising and draw future work directions, which we
described in Section VII. The main contributions of the paper
are as follows: (1) we present our idea for combining the
results of reflection workshops with team goals, which we
call RefGoal; (2) we report the lessons we have learned in
a preliminary study regarding the cost and ease of use of the
proposed idea; (3) we discuss our findings on the types of
reflection workshop results and on the extent to which they
can be integrated with team goals.

II. BACKGROUND

II. 1. Reflection Workshop
Reflection on practice in a software project, also called

a retrospective, is a technique used to identify and document
good and bad practices, actions or behaviors, and to set new
goals for subsequent stages. It allows for learning from expe-
rience. One of the first to include reflection ideas as a required
component of professional learning was Donald Schön [2].
In his book, he suggested a three step approach: first learn
in a systematic way, then reflect, and finally take appropriate
actions. This idea is called reflection-on-action.

Later on, the idea of reflection-in-action was introduced,
i.e., a more advanced ability which assumes that, while per-
forming, practitioners always relate the problem they are
facing with their knowledge, emotions, and experience, and
this allows them to make the best possible decisions.

The way we perform reflections is closely related to the
type of improvement strategy used in an organization.

Continuous improvement assumes literally continuous
effort to make the processes, products, services and environ-

ment better; while continual means introducing improvement
incrementally, by discrete steps.

The latter option usually requires that reflection analyze
a longer time period, which in turn determines the applied
techniques.

Kent Beck stated that running a project is not just about
driving in the right direction, but also about taking corrective
action based on constant observation of the entire surround-
ings [3]. Hence, in agile software development projects re-
flection is an essential element of the project life-cycle, and
can be performed in various ways. The book by Derby and
Larsen [1] clearly presents a common process of doing reflec-
tion in workshop form, and provides a handful of valuable
good practices. The process is composed of five consequent
steps that all team members take part in. First, the stage must
be set (Set the Stage), which means the workshop should be
opened, the rules and goal presented. The second step, Gather
Data, is about performing a reminder of what happened, as
objectively as possible, during the time period that is being
reflected on. Then, the team considers the data in order to
identify strong points and issues, which is called Generate
Insights. The fourth step, called Decide What to Do, is about
finding solutions to the identified insights, e.g., improvement
actions. The last step is to summarize and conclude the work-
shop, i.e., to Close the Retrospective.

There exists a number of techniques that can be used to
execute each step of a reflection workshop, e.g., gathering
data using Triple Nickels or Color Code Dots, generating in-
sights using Five Whys or Learning Matrix. Identifying good
and bad points, and deciding if they are worth pursuing, can
be done with the use of the Starfish technique. In that case all
team members are to generate insights in five categories: keep
doing (all that they want to preserve), less of, more of (all
that should be increased or decreased in intensity), start/stop
doing (all that they would like to introduce to or remove from
the process).

II. 2. GQM + Strategies
GQM + Strategies [4] is a method for aligning, integrating,

and communicating goals, strategies and measurement pro-
grams across an organization. This way an organization can
model their values, express their business drivers, and com-
municate what they want to achieve. The method encourages
conveying the business of the organization with a hierarchy
(a net) of goals and strategies – the activities that fulfill the
goals. A general example of such a hierarchy, called a grid, is
presented in Fig. 1. A decision on approving a certain goal
or selecting a proposed strategy should be based either on
facts – context factors (CF), or on assumptions (A). Business
objectives are to be measurable, so each goal should be con-
nected with a GQM graph (measurement goals, questions
and metrics related to one another). As a result of applying
GQM + Strategies, we get a measurement program which
presents business objectives (drivers, values) of an organi-
zation in the form of a grid, i.e., a set of related elements:
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Fig. 1. An example of the GQM + Strategies grid

goals, strategies, important environmental factors, and GQM
graphs.

Usually goals and strategies are defined in a top-down
manner, i.e., from the business level, through department and
team goals, to team and project level goals. As a result, each
team can see their link with and impact on the higher level
goals, e.g., the relation between the decision to increase test
coverage by 10% on the team level, and its relationship to
the goal of achieving higher client satisfaction. Maintenance
of GQM + Strategies grids is executed according to Experi-
ence Factory and the QIP cycle [5]. All GQM + Strategies
elements are stored in an experience database and could be
easily retrieved to improve future actions.

III. RefGoal

Our idea, i.e., the method we call RefGoal, is about hold-
ing a workshop that captures experience, and handling the
results by using the notation of GQM + Strategies. In this
way it aims to: (1) reflect on practice to learn from expe-
rience; (2) provide forward feedback; and (3) set the goals
and strategies for improvement. Simultaneously, a measure-
ment mechanism can be added, so that a team can monitor
if they are implementing their improvement ideas and evalu-
ate the achieved state later on. Moreover, our idea not only

includes project-based learning, but promotes the organiza-
tional learning paradigm as well. The retrospection results are
combined with organizational grids, which are items stored in
an organizational experience database. Including the results
of retrospection in the grid also means explicitly express-
ing the impact on organizational goals and strategies, which
means showing the value of improvement-based actions on
the business model.

III. 1. Roles
RefGoals is a three-step method – Preparation, Workshop,

Analysis – and involves all team members. They play the
roles of Leader, Facilitator, Recorder, and Participant. Each
team member is a Participant. Then, the participant responsi-
ble for an initial presentation of the project period or practice
to be reflected upon plays the role of Leader. The Leader
role could be played by a project manager, team leader, or
any other team member. The person is required to have ac-
cess to the products and measurement data of the project;
it is recommended that the role is played in a round-robin
manner. Further, a Facilitator is a person who moderates the
Workshop, takes care of the pace, progress and achieving the
workshop’s goal. Finally, a Recorder is a participant respon-
sible for documenting the results of the meeting. The roles
should be assigned to team members that have worked on
the same piece of work (e.g. increment, sprint). Including the
representatives of the client or end-user might be beneficial,
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e.g., when there are problems in cooperating with a client.
However, the Facilitator should first analyze who would be
crucial for achieving the goal of the meeting. Certainly, in one
project multiple Workshops could be organized, for example,
one with the internal team, then one with the client, or just
one with all the stakeholders.

III. 2. Steps
The steps of RefGoal are the following:
I. Preparation – the Facilitator is required to, organize

the Workshop (e.g. schedule the workshop, send in-
vitations) and assign the roles to the Workshop’s par-
ticipants. The Leader prepares an introductory presen-
tation which relates the period to be reflected upon,
its goals, and results, including the results of measure-
ment.

II. Workshop – the step is the cornerstone of this method.
It implements the framework of a reflection workshop
proposed by Derby and Larsen [1], and combines it
with the starfish technique and the GQM + Strategies
method. The agenda of the workshop is designed as
follows:

1. Set the Stage. At first, the Facilitator should be-
gin the workshop by welcoming the participants
and reminding them of the rules of the work-
shop and the expected duration. Simultaneously,
the Recorder should start recording, e.g., turn on
a voice-recorder or a camera device.

2. Gather data. Secondly, the Leader, using the pre-
pared presentation, recalls the iteration/stage to
the team members, as well as its goals, progress
and results.

3. Generate insights. Thirdly, the Facilitator dis-
tributes post-its and the Participants individually
document their feelings, ideas and experience:
what they liked and what they did not like. Par-
ticipants are also expected to indicate if these are
positive or negative findings.

4. Generate insights. Then, all the participants
stick the post-its onto a board; they clarify, an-
alyze, and stack the same types of observations
together.

5. Decide what to do. Next, participants propose
solutions to the identified insights. They stick the
post-its to a starfish diagram, meaning that they
divide them into five categories: keep doing, less
of, more of, start doing, stop doing, depending on
the type of agreed solution. The solutions would
be: tasks or goals, such as an improvement or
a request to remain in a certain state. The goals
shall be defined by the team (e.g., the magnitude
and the time-frame for a goal), and if possible,
a measurement mechanism (GQM graph) shall
be proposed. If there exists a set of team goals
in the form of GQM + Strategies grid, then it is

recommended to augment the grid at the same
time.

6. Close the retrospective. The workshop should
be finished by the Facilitator summing up the
results and thanking everyone for their participa-
tion.

III. Analysis – the Leader turns the recordings of the group
work into notes, action items, and measurable organi-
zational goals and strategies. Then, he provides these
results to the Participants for their acceptance. Some
minor Participants’ improvement suggestions, e.g., ty-
pos, grammar errors, should be incorporated into the
results. If there occur any major change requests, an-
other workshop should be organized to solve the issues
together, in a team, as the result is a set of team goals.

At the beginning of the Workshop, an introductory warm-
up exercise could be done to encourage creativity and em-
bolden Participants to share their thoughts, as suggested in
[1]. Such a retrospection workshop can be organized after
each iteration (sprint or stage).

III. 3. Input and Output Products
The items used in the method are the following:
• input – current measurable goals and strategies, mea-

surement data and its interpretation, iteration plans, as
well as other project data.

• an introductory presentation – a presentation given by
Presenter reminding Workshop Participants about the
iteration progress, goals, results.

• workshop rules and policies – information about rules
of Workshop, including tasks, expectations, respon-
sibilities, agenda, is presented to Participants at the
beginning of the Workshop.

• workshop recordings – all data recorded during the
Workshop, including an introductory presentation,
workshop rules and policies, ideas, problems and solu-
tions generated during the Workshop, etc.

• measurable organizational goals and strategies – the
recordings of the Workshop, formalized using the
GQM + Strategies method, the goals and strategies that
are expected to improve the current situation.

III. 4. Including Reflection Results into a Grid
The main results of a reflection workshop are: (1) insights

– the identified symptoms of problems or good practices, or
the problems and good practices themselves; (2) solutions –
proposals on how to solve the problems, polish or enforce the
good practices. One solution could solve many insights, and
one insight can be an impulse to introduce multiple solutions.
Depending on the type of an insight-solution pair, particular
action will be taken. However, a relation with team goals
should always be demonstrated. So far we have identified the
following types of insight-solution pairs (also including the
results of the study described in Section V):

• TASK – Some problems require performing a sim-
ple task, e.g., improving workspace quality through
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repairing an air conditioner. Such insights could be
documented in a task management tool, and have a per-
son assigned to be responsible for completing the task.
Then, finally, during the next reflection workshop, it
should be verified whether the task was completed and
if it solved the identified problem.

• GOAL OR STRATEGY – Some reflection results de-
scribe a certain state that a team would like to preserve
or achieve. In such situations, we propose to include the
results to their GQM + Strategies grid as follows. The
gathered insights are the rationale, so they are either
context factors (e.g., data, known issue) or assump-
tions (i.e., we believe the problem or good practice
has such effects, results, and symptoms). The organiza-
tional goal should express the state desired by the team.
The means of improving the current situation should be
strategies of achieving the organizational goal. Some-
times no new goal is identified, but only a new strategy.
A model of mapping the results to GQM + Strategies
grid is presented in Fig. 2, and an example in Fig. 3.

• DECISION – There are some insights that require
making decisions, e.g., insight = it is too cold in the
room, solution = the temperature should be set for 21.
The decision could regard the way the team works,
which we call DECISION-RULE, or might regard
change (e.g., a new template for documenting require-
ments) which we call DECISION-CHANGE. The de-
cisions usually do not have the nature of a task, some-
times they can lead to introducing a new goal or strat-
egy. But it is treated separately, as the team does not
decide to include it in their set of goals.

• AFFIRMATION – There are some insights that ex-
press an opinion on the current state of the team, e.g.,
great atmosphere, we did a good job with eliciting
requirements, but having analyzed them, the team de-
cided not to set it as their goal. The role of such state-
ments is to . Such results can be included in an experi-
ence factory – database of lessons learned.

There exists an open question: are there any other types
of insight-solution pairs?

IV. EARLY EMPIRICAL VALIDATION – DESIGN

In our study we wanted to investigate and better under-
stand the RefGoal method in real-life settings. Hence, we
decided to carry out an exploratory case study. This type of
approach is useful for exploring a phenomenon thoroughly
and demonstrating its quality in use[6]. The goal of the case
study was to characterize and understand RefGoal, focus-
ing on its cost, ease of use, and feasibility from the point of
view of someone interested in applying the method to ag-
ile software development. We refined our objective into the
following set of research questions:

RQ1: What is the cost: the effort, complexity of activities and
what resources are used to execute them?

RQ2: Do the participants perceive the method as difficult?

RQ3: To what extent can the results of a reflection workshop
be included in a GQM + Strategies grid?
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Fig. 2. Mapping the results of a reflection workshop to GQM + Strategies elements
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Fig. 3. An example GQM + Strategies grid with results of a reflection workshop

IV. 1. Case and Subjects Selection
The projects that we selected for our case study were three

projects carried out in 2013/2014 (#2) and 2012/2013(#1)
at Poznan University of Technology (PUT) (the teams are
described in Table 1). At PUT the Software Department is re-
sponsible for software used by various units, from accounting
to research and education. This Department cooperates with
the Infrastructure Department, responsible for the manage-
ment of hardware and network infrastructure (e.g., servers),
and the Department of Service Development, responsible
for the quality of software services provided at the Univer-
sity (e.g., Service Desk). Moreover, the Software Department
closely works with the Software Development Studio, which
makes it possible to increase its software development capac-
ity. Each year within this cooperation ca. 5 projects are run.
In each project, the following people take part: employees
of the Software Department (responsible for product qual-
ity), one person from the Software Engineering Laboratory
(responsible for process quality, so-called quality assurance),
customer representative(s) (University employee(s) respon-
sible for business value and the management of the project
budget), representatives of end-users (University employees,
students or University partners who are to use the software
product), two or three Master students (who play the roles of
Project Manager, Analyst and Architect), and four Bachelor
students (who are software developers and testers). Hence,
each team is composed of senior and junior technical and
process experts, as is the case in other software development

organizations (e.g., industry). Each project is run according
to the XPrince methodology [7] or PRINCE2 + Scrum, and
lasts for a year (they work ca. 2-2.5 days per week). There are
two or three releases, and each of them is divided into at least
two increments. The teams have dedicated offices equipped
with hardware and software. Moreover, each project’s budget
allocates a salary for each team member, which is at the level
of salaries that is possible for students to earn while working
part-time in industry. More information about the environ-
ment can be found in the paper by Kopczyńska, Ochodek,
Nawrocki [8]. The Project Manager and Analyst of each team
was to firstly take part in a short tutorial given by the au-
thor, and to use the method; afterwards, they were to use the
method in their team after each increment or sprint. Each
team received the same guidelines and no learned lessons
were incorporated during the study.

IV. 2. Data Collection and Analysis Procedures
In this exploratory case study we considered the following

procedures for data collection feasible:
• Surveys – a short questionnaire distributed right af-

ter a workshop step, asking the participants for their
impressions about the activities and products.

• Output products – we collected the output products:
insights, solutions created by the participants during
workshops.

• GQM + Strategies Grids – we collected the grids expos-
ing the goals of each team.

• Interview recordings – we managed to conduct a struc-
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tured interview with one team and record an audio file.
• Researcher observations – we took notes during the

study to record important information.
• Communication with team participants via mail.
For analyzing the qualitative data we used the guidelines

provided by Charmaz [9]. As such we performed initial line
coding, coding and axial coding. During coding and con-
stant comparison, we extracted codes for different types of
reflection workshops results (insights and solutions).

IV. 3. Validity Procedure
Although we did not aim to find any cause-effect rela-

tionships, we addressed internal validity by using the tri-
angulation of data collection sources. Our case study was
not designed to provide statistically valid conclusions for all
software development projects or organizations. Its aim was
to thoroughly describe and deeply understand the proposed
method within its context. We tried to provide an in-detail
description of the context in Section IV. Although there ex-
ist different types of Software Studios, which execute the
goals of conscious application of good software engineering
practices in different manners, we claim that our Software
Development Studio adequately simulates the real environ-
ment. There are real investors, user representatives, dedicated
workspaces, the teams work with other employees, and most
importantly, they sign contracts, may earn a salary equal to
those available on the market, and participate in transition.
Because our study lasted for a year (as each project’s dura-
tion), and RefGoal was implemented several times by each
team, it was possible for a learning effect of the method to
people. RefGoal is a workshop which might be influenced
by many environmental factors (e.g., light or temperature in
the room, placement of seats). We did not try to mitigate the
factors, as we wanted to investigate the method in a real-life
setting, therefore in a context in which it is influenced by such
factors. However, we asked team members a general question
each week about any obstacles and impressions from the per-
formed tasks. We also analyzed the results of the reflection
workshop from this perspective.

We addressed the reliability by describing the RefGoal
method. To make our study reliable, we linked all the data to
the project’s repositories, developed an interview guide, and
documented the data collection process. There is also a risk,
regarding construct validity, that the results will be influenced
by the research’s expectations. Although all team members
were required to execute RefGoal (the requirements of one of
their courses), they were expected and encouraged to freely
express their opinions.

V. RESULTS

V. 1. Cost
Each team took part in a 45-minutes-long initial tuto-

rial presenting the idea of reflection and the guidelines of
performing RefGoal.

Team A declared that applying the method took them
ca. 15.5 h, specifically: 3 h for an initial presentation prepara-
tion by Leader (Project Manager); 6 · 1.25 h for the Workshop
and 5 h for Analysis. Similarly, for the workshops of Team B:
the first one took 1.5 h, the next three 1.0 h, and they involved
all team members. Team C did not note down the duration of
the workshops. All teams invited only the development team,
project managers, analysts and architects for the reflection
workshops.

The resources required using post-its (at max. 10 per per-
son) and a pen. In the case of Team A, an overhead projector
was used, as well as a presentation of the project’s progress.

Conclusion: The cost and resources of using RefGoal are
similar to other types of workshops (e.g., [10]) and took max.
1.5 h. The only special requirement are post-its.

V. 2. Ease of Use
All team members agreed, after the initial tutorial, that

they were ready to hold a RefGoal workshop on their own,
without any further help. During the project status meetings,
which were held once a week, no team identified any prob-
lems with this approach to reflection workshops. One team
(Team B), after the first workshop, asked questions regarding
including results of reflection with their grid. The questions
were: “Should all insights and solutions become goals?”, and
“Could you repeat how to map the results of reflection to the
grid?”.

Conclusion: No obstacles were identified that could hin-
der using the method. The recommendation might be to
very clearly explain mapping insights to the elements of
GQM + Strategy grid.

V. 3. Relation of Reflection Results with Team Goals
In order to investigate the feasibility of the method, we

analyzed the reflection workshop results and compared them
with the GQM + S grids of each team.

Team A. The workshop of Team A generated 31 ideas:
14 positive and 16 negative. Two positive findings were men-
tioned several times, i.e., idea 25 – 4 times; idea 24 – 2 times;
one negative finding was mentioned 3 times, and the others
were unique. Four team members judged the workshop as
a good technique, providing good basis for further project im-
provement. In the Analysis step of RefGoal, Team A decided
to introduce two organizational goals into their grid, as they
were the most important and had the highest impact for them.
The majority of positive findings were about the culture of
collaboration and the way they worked together. During the
Workshop, team members confirmed that it was essential, and
all of them wanted to continue this style of working. One
of the goals was connected with keeping the project knowl-
edge base up-to-date by maintaining the system that stores it.
The second goal was related to making requirements more
consistent, which generated a strategy, for the Analyst, of
continuous requirement analysis. The semi-structured inter-
view revealed that the goals added after the Workshop were
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Tab. 1. Descriptions of the teams that participated in the study

Description Use of RefGoal

Team A developed a web application for the management of orga-
nizational tasks of University employees. Team members included:
4 developers, 1 analyst, 1 project manager, 1 user representative, 1
executive, 1 future maintainer. Methodology: XPrince.

Training just before using the method
(45min). Once mid-development, after
the first release, before starting the sec-
ond one.

Team B developed a web application for collecting data and generating
reports regarding professional careers of University graduates. Team
members included: 4 developers, 1 analyst, 1 project manager, 2 user
representatives, 1 executive, 1 future maintainer, 1 quality assurance.
Methodology: XPrince + Scrum.

Training just before using the method
(45min). The method was used 4 times
after each sprint.

Team C developed a web application for management of the assign-
ment to Master and Bachelor theses. Team members included: 4 devel-
opers, 1 analyst, 1 project manager, 2 user representatives, 1 executive,
1 future maintainer, 1 quality assurance. Methodology: XPrince.

Training just before using the method
(45min). The method was used 3 times
after each release.

regarded as “most influential” and “allowed us to improve the
software development”.

Team B. During 4 sprints, the team generated a total of 51
insights (17, 17, 4, 3 correspondingly), 17 of which were posi-
tive (5, 4, 3, 5, correspondingly). A great number of them (20)
regarded teamwork aspects, further 15 insights considered
process-related issues. In the first two sprints, the insights
related to the techniques and methods used to develop the
products. The insights were turned into 27 solutions: 5 tasks,
6 goals and 4 hidden goals (not added to the grid), 2 strategies,
10 decisions. Only the goals derived from negative insights
were added to the grid. The team explained that these were
the things they focused on, and treated them as sharpening
a saw or solving a problem. For example, there was a problem
with daily scrum meetings. The first defined goal was to begin
them at a specific time and in the way the team believed was
best suited for them (a kind of checklist), and for two sprints
the team was trying to achieve this goal. However, during the
last observed sprint, the team spotted that again there was
a problem with their Daily Scrums. The root cause was the
end-of-semester time, which means that for students many
additional tasks crop up alongside project-related tasks. So,
they decided to introduce a strategy to help achieve the goal –
a penalty for the team member who spoils the meeting. The
team members were proud of themselves when they saw that
the reflection workshops were improving (a GQM graph was
used to monitor the time and effectiveness of the workshops).

Team C. The team generated 31 insights during 3 work-
shops (5, 19, 8). There were 11 positive insights and 9 of them
were about teamwork. The negative insights regarded mainly
external factors (3) (e.g., long response time from the Ser-
vice Development Department) or environmental factors (10)
(e.g., a lack of office supplies). 9 solutions were proposed: 3
strategies, 3 decision-rules of new behavior (e.g., including
additional time for communication in the estimation of tasks),
2 goals and 1 task. The goals regarding positive aspects of
teamwork were not included into their grid, although team

members defined good communication and a well-motivated
team as their key success factors.

Conclusion: There was a considerable number of results
of reflection workshops that could be integrated with the
GQM + S grid. Teams included goals derived from negative-
rather than from positive insights.

VI. RELATED WORK

Generally, software process improvement methods can
be assigned to one of two categories: inductive (problem-
based) and prescriptive (model-based) [11]. The model-based
methods recommend applying some best practices, while
the problem-based methods consider existing problems and
weaknesses as the driving force for improvement [11]. The
latter approach is required and implemented in many project
management methodologies, e.g., by recording and storing
experience. For example, PRINCE2 [12] regards it essential
to first maintain a lessons learned log, then to include the ex-
perience in project reports, and finally to pass this experience
onto later projects. Agile methodologies shifted the focus of
the problem-oriented approach, so the problems are identified
based on the feedback of project team members. As a conse-
quence, stand-up meetings and reflection workshop methods
were introduced. As the results of a reflection workshop, i.e.,
the output, we get new perspectives on experience, changes
in actions and behaviors, new steps to apply, and the con-
firmation of readiness towards application and commitment.
Although many researchers discuss the idea of reflection
quite comprehensively, e.g., [13], still, there is a scarcity of
empirical evaluation of reflection on practice, especially in
software development settings. Some researchers proposed
other methods, e.g., workshops introduced by Dingsøyr and
Hanssen [14]. They presented a technique to be used after
each iteration, similarly to Salo et al. [15], who recommended
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performing a post-iteration workshop for projects adopting
Extreme Programming (XP). Collier et al. [16] defined a pro-
cess for project post-mortem reviews. In the literature we
can also find some lessons learned from applying various
methods, e.g., Fajtak [17] reports their experience from using
kick-off meetings and retrospectives by a division of Siemens
AG Austria. Dingsøyr [18] compared several techniques used
in software development. Their experience shows the positive
impact of retrospectives, and that it is important to: ensure
good facilitation of a workshop, an atmosphere that will cause
the participants to reveal honest impressions about the prac-
tice, and to document the results, so that they can be set and
monitored.

Usually, some creativity engaging and social techniques
must be used during a reflection workshop. For example,
brainstorming, writing down ideas on pieces of paper, collab-
oratively creating a list of ideas through each member adding
their own idea. Moreover, the applied techniques are used to
analyze root causes of identified problems, such as Ishikawa
diagrams or, more advanced, combining creativity and root
cause analysis techniques [19].

Although a framework for reflection workshops was
clearly defined by Derby and Larsen [1], the consequent
steps (phases) can be executed in many different ways, and
various factors can influence the reflection process. Accord-
ingly, some researchers focus on specific aspects or steps.
For example, reflection on practice may be a particularly
huge challenge in big organizations or/and for distributed
teams. Schmmer et al. [20] spotted this problem and designed
a specific process supported with a software tool. Margaritas
et al. [21] developed a collaborative software tool. They re-
commend graphically visualizing the results, and describing
the experience of using the tool by a distributed team. The
problem with executing certain steps of a reflection work-
shop was spotted by Bjarnason et al. [22]. They proposed the
timeline technique and evaluated it in two different projects.
A great majority of studies focuses on the techniques of per-
forming reflection, rather than on methods of handling its
results.

VII. CONCLUSIONS

In the paper we described our idea, called RefGoal, of
relating the results of a reflection workshop with the goals
of a software development team. The method aims to han-
dle the reflection findings in a systematic way. It combines
two methods: a lightweight reflection workshop organized
according to the guidelines of Derby and Larsen [1], with
the starfish technique, and the GQM + Strategies method. Our
preliminary study shows that applying our idea was only
as time-consuming as good practices for a workshop state
(e.g., [10]), and there were no problems identified with using
it. It allowed team members to identify the areas requiring

improvement. The teams explicitly included the reflection
results in the project goals, which allowed them to handle
the root causes. The method and its outcomes were judged
as valuable by the participants of the study. Moreover, the
study allowed us to identify other types of results of reflection
workshops, which require different ways of handling. Future
work needs to focus on thorough empirical evaluation in more
projects and organizations, e.g., in a bigger organization or
for a longer project.
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