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Executive summary 
The Q-Rapids framework aims to provide the software industry with methods and tools for handling quality 
in the context of rapid software development (RSD). Q-Rapids relies on a generic data-driven, quality-aware, 
rapid development process characterised by integrated management of quality requirements and functional 
requirements. Q-Rapids aims to be generic and suitable for managing the variety of quality requirements in 
different application domains and project settings. 

To assess the impact of Q-Rapids framework, we designed and performed a formative evaluation of the 
proof-of-concept of the Q-Rapids framework (hereafter referred as to Q-Rapids PoC). The Q-Rapids PoC 
provided product owners with tool support for analysing strengths and drawbacks of software products as 
well as for analysis of potential risks regarding the continuous software development (i.e., blocking 
situations). Moreover, the Q-Rapids PoC provided stakeholders with a process model for setting-up Q-Rapids, 
namely for defining the Q-Rapids quality model, determining data sources and providing access to data, and 
installing the Q-Rapids tool.  

We aimed at evaluating the appropriateness of the Q-Rapids tool and of the Q-Rapids process model. We 
performed semi-structured interviews in which product owners used the Q-Rapids tool to analyse the quality 
of a software product and blocking situations based on real project data and give their feedback on the 
strengths and drawbacks of the Q-Rapids tool. We also performed semi-structured interviews with the 
stakeholders responsible for setting-up Q-Rapids and asked them to provide feedback on the Q-rapids 
process model. 

Regarding the Q-Rapids tool, the evaluation result shows it encompasses a useful, understandable, and 
relevant quality model. Moreover, product owners perceive the Q-Rapids tool as reliable and efficient and 
the related dashboard as useful, easy to use, and easy to navigate. Regarding the Q-Rapids process model, 
stakeholders perceive its notation as understandable and the process model for the step “setting-up Q-
Rapids” as complete and useful.  Stakeholders also observed that the Q-Rapids process model reflects the 
specified activities, namely defining the Q-Rapids quality model, determining data sources and providing 
access to data, and installing the Q-Rapids tool. Participants also commented on suggestions of potential 
improvement of the Q-Rapids tool and Q-Rapids process model.  
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1. Introduction 
 Motivation 

The acceptance of the Q-Rapids framework by end-users depends on, amongst others, understanding its 
impacts and associated risks in different application domains and project settings. Thus, we plan formative 
and summative evaluations to support the incremental development of the Q-Rapids framework and 
providing empirical evidence on its impacts. To achieve this, we defined the expected quality and impact of 
the Q-Rapids framework in deliverable D5.1 Industry requirements and validation plan. Moreover, we 
designed general empirical studies for evaluating the proof-of-concept, consolidated version, and final 
version of the Q-Rapids framework in deliverable D5.2 Validation design. In this document, we report the 
evaluation on the proof-of-concept of the Q-Rapids framework (hereafter referred as to Q-Rapids PoC).  

 Intended audience 
This deliverable provides the researchers of WP1, WP2, WP3, and WP4 with the evaluation methodology 
used to get early feedback about the Q-Rapids PoC in different application domains and settings. Moreover, 
it provides them with suggestions for improving the Q-Rapids PoC in subsequent project phases.  

 Scope 
The scope of this document includes the methodology used during Task 5.3 -5.6 Execution of the use cases 
to evaluate the Q-Rapids PoC and the corresponding results.  

 Relation to other deliverables 
In this document, we further specify and enhance the empirical design reported in deliverable D5.2 Validation 
plan in order to evaluate the Q-Rapids PoC.  

The Q-Rapids PoC consists of the versions of the Q-Rapids tool (including the Q-Rapids dashboard, quality 
model, and data collection and analysis engine) and the Q-Rapids process model at project month 15. Further 
description of the Q-Rapids dashboard can be found in the deliverable D3.2 Dashboard proof-of-concept. 
Further descriptions of the Q-Rapids quality model as well of the Q-Rapids data collection and analysis engine 
can be found in the deliverable D1.2 data analysis and gathering proof-of-concept. The Q-Rapids process 
model is available in the project repository.  

 Structure of the deliverable 
This deliverable is organised into the following sections: in Section 2, we will provide an overview of the Q-
Rapids PoC. In Section 3, we will briefly describe the evaluation design used to evaluate the Q-Rapids PoC. In 
Section 4, we will summarize the results of the evaluation of the Q-Rapids PoC and discuss the threats to 
validity of the performed evaluation. Finally, we will provide an overview of the next steps regarding the 
further development and evaluation of the Q-Rapids framework.  

Given confidentiality concerns, we report the results of evaluating the Q-Rapids PoC in each company in a 
confidential annex, namely D5.3 Evaluation of pilot cases (V1) – Annex (Confidential).  

2. Object of study: Proof-of-Concept 
The Q-Rapids PoC includes the first version of the Q-Rapids tool as well as the Q-Rapids process model. 

The Q-Rapids tool is a data-driven, quality-aware tool for rapid software development in which quality and 
functional requirements are managed together. It aims at increasing the productivity of the development 
team and shortening time to market of software products and services whilst ensuring appropriate levels of 
quality. The Q-rapids tool comprises the Q-Rapids dashboard, the Q-Rapids quality model, and the Q-Rapids 
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data collection and analysis engine. At the time of the evaluation, the Q-Rapids tool provided product owners 
with support for analysing the quality of a software product and blocking situations.  

The Q-Rapids process model describes the Q-Rapids process from the following viewpoints: (1) functional 
(what is done?), (2) organizational (who is doing it and in which unit it is done?), (3) behavioral (when and 
how it is done?), and (4) informational (what data elements participate and what relationship they have?). 
The evaluation of the Q-Rapids PoC focused on the “setting-up Q-Rapids” step. This process step consist of 
the activities of “Defining the quality model”, “Determining data sources and providing access to data”, and 
“Installing Q-Rapids tool” together with all relevant sub-activities and elements of those activities.  

A complete description of the Q-Rapids dashboard functionality is available as User’s Guide that can be 
downloaded from the Q-Rapids project website (downloads section), jointly to a video tutorial1 of the 
dashboard. The technical description of the Q-Rapids dashboard can be found in the deliverable D3.2 
Dashboard proof-of-concept. The description of the Q-Rapids quality model as well of the Q-Rapids data 
collection and analysis engine can be found in the deliverable D1.2 data analysis and gathering proof-of-
concept. The Q-Rapids process model is available in the project repository.  

3. Evaluation Methodology 
 Overview 

3.1.1 Evaluation Goals and Questions 
Regarding the Q-Rapids tool, we aimed at understanding its appropriateness for analysing the strengths and 
drawbacks of a software product as well as for analysing potential risks regarding the continuous software 
development (i.e., blocking situations) from the perspective of product owners. Moreover, we aimed at 
identifying needs for improvements regarding the Q-Rapids tools. 

Appropriateness of the Q-Rapids tool means the degree to which product owners consider the underlying 
quality model as understandable, complete, useful, and relevant. Moreover, it means the degree to which 
product owners perceive the functionalities and features of the Q-Rapids tool as easy to use, efficient, 
reliable, useful, relevant, enjoyable, and easy to navigate. We also considered visualisations as part of the Q-
Rapids tool appropriateness. Thus, we defined the following evaluation questions:  

Q1. Appropriateness of the Q-Rapids quality model – To what extent product owners perceive the Q-
Rapids quality model as understandable, complete, useful, and relevant?  

Q2. Appropriateness of the Q-Rapids tool’s functionalities and features – To what extent product 
owners perceive the functionalities and features of the Q-Rapids tool as easy to use, efficient, 
reliable, useful, relevant, enjoyable, and easy to navigate?  

Q3. Needs for improvements – What needs to be improved to increase the appropriateness of the Q-
Rapids quality tool? 

Regarding the Q-Rapids process model, our evaluation goal was to understand the degree to which 
practitioners consider the process model for “setting-up Q-Rapids” as understandable, complete, useful and 
compatible with existing organisational processes. Practitioners encompass here the responsible persons for 
setting-up and installing the Q-Rapid tool in a given company. We also aimed at identifying needs for 
improvements regarding the Q-Rapids process model. Thus, we defined the following evaluation questions:  

                                                            
1 https://youtu.be/2m-dmJZiYBA 
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Q1. Appropriateness of the Q-Rapids process model – To what extent practitioners perceive the Q-
Rapids process model for “setting-up Q-Rapids” as understandable, complete, useful, and 
compatible?  

Q2. Needs for improvements – What needs to be improved to increase the appropriateness of the Q-
Rapids process model regarding the step “setting-up Q-Rapids”? 

3.1.2 Evaluation Strategy 
We designed two empirical studies for evaluating the Q-Rapids PoC, namely: 

● Evaluation of the Q-Rapids tool: Semi-structured interviews in which product owners independently 
tried the Q-Rapids tool and commented on its appropriateness for analysing the strengths and 
drawbacks of a software product as well as for analysing potential blocking situations during rapid 
software development.  

● Evaluation of the Q-Rapids process model: Semi-structured interviews in which practitioners 
independently explored the process model for “setting-up Q-Rapids”, and commented on its 
understandability, completeness, usefulness, and compatibility with existing organisational 
processes.  

 Evaluation of the Q-Rapids tool 
Procedure: To answer the evaluation questions regarding the Q-Rapids tool, we performed semi-structured 
interviews with product owners. Each interview was conducted as follows: 

First, we explained the evaluation goals and procedure to the participant and asked him/her to sign the 
informed consent.  

Second, we trained the participant in the Q-Rapids tool. Using a standardised training video, we introduced 
the quality model as well as the functionalities and features of the Q-Rapids tool. The standardised video 
served to ensure equal treatments among different interviews and reduce experimenter bias. At the end of 
the training, we asked the participant how well prepared he or she felt to use the Q-Rapids tool and answered 
all questions the participants asked regarding the Q-rapids tool.  

Third, the participant used the Q-Rapids tool to explore the Q-Rapids tool, namely to analyse strengths and 
drawbacks in the software product as well as potential blocking situations during the software development. 
We encouraged the participant to think aloud and mention positive aspects and negative aspects of the Q-
Rapids tool. This served to get a better understanding of the participant’s insights on the Q-Rapids tool. 
Fourth, we collected further feedback regarding the appropriateness of the Q-Rapids tool by using a 
structured questionnaire. Finally, we asked the participant for open feedback on the Q-Rapids tool and the 
evaluation.  

An observer documented the progress of each interview using a predefined observation protocol. The 
observer kept records of the participants’ comments and questions on the Q-Rapids tool and of deviation 
from the evaluation procedures. This was intended to understand the quantitative evaluation of the Q-Rapids 
tool and to facilitate later analysis of possible threats to validity such as experimenter bias. The interviews 
were conducted by different experimenters and observers.  

Instruments and Materials: Table 1 provides an overview of the data collection instruments and materials 
used during the evaluation. The corresponding instruments and materials are stored in the project 
repository.  

We operationalized the appropriateness of the Q-Rapids tool based on the Likert-scales introduced in [1], 
[2], [3], [4], [5], and [6]. Each Likert-scale includes up to four statements to be rated using a response scale 
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from 1: strongly disagree to 5: strongly agree and an additional “I don’t know” option. We instantiated the 
selected questions according to the purpose and content of the Q-Rapids tool. 

Table 1: Instruments and Materials 

Instrument/Material Purpose Overview of content
Evaluation guideline To provide experimenters and 

observers with a detailed 
description of the evaluation 
procedures and guidance to 
manage potential confounding 
factors.  
 
To ensure an equal treatment 
among different interviews 
independent of the experimenter 

Document explaining how to conduct the 
evaluation and how to manage potential 
confounding factors. 

Informed consent  To enable participants to make an 
informed decision about 
accepting/declining their 
participation in the evaluation 

Research purpose, study plan, data collection 
procedures, storage and use, access to raw data 
and results, planned publications, and procedures 
for data anonymity and confidentiality 

Video Tutorial regarding 
the Q-Rapids tool 

To train the participant in the Q-
Rapids tool  

Video explaining how to use the Q-Rapids tool and 
how to interpret the visualized data 

Task description To provide the participant with a 
description of the assigned task  

Description of the tasks to be performed by the 
participant  

Q-Rapids tool quick guide To provide the participant with a 
quick overview of the Q-Rapids 
tool functionality  

Document summarizing the options to access to 
the features and describing the charts used in the 
data views 

Q-Rapids quality model To provide the participant with a
definition of the elements of the 
quality model 

Document comprising the specification of the 
quality factors and metrics included in the Q-
Rapids quality model 

Q-Rapids tool 
evaluation 
questionnaire 

To measure the appropriateness of 
the Q-Rapids tool  

Questionnaire on the perceived understandability, 
completeness, usability, and relevance of the Q-
Rapids quality model. 
Questionnaire on the perceived ease of use, 
efficiency, reliability, usefulness, relevance, 
enjoyment and easy of navigation of the 
functionalities and features of the Q-Rapids tool 

Q-Rapids tool 
observational protocol 

To enable analysis of strengths and
drawbacks regarding the Q-Rapids 
tool 
 
To facilitate the analysis of threats 
to validity 

Start time, attendees, end time, 
activities/events/deviations/disruptions, 
timestamp, memos 

Population and Sampling: The target users of the Q-Rapids tool are mainly product owners. Taking into 
account the project plan and constraints, we drew a convenient sampling including product owners of the 
companies involved in the Q-Rapids project [8]. At the time of the evaluation, the participants were team 
members of the project selected in each company for evaluating Q-Rapids (See D5.1 Industry requirements 
and validation plan).  

Execution: In December 2017, we installed the Q-Rapids tool in each company. In parallel, we trained the 
experimenters and observers responsible for performing the evaluation at each company. After collecting 
project data for at least two weeks in each company, we evaluated the Q-Rapids tools following the 
procedures described above in January 2018. We scheduled each evaluation session up to 120 minutes taking 
into consideration the availability of eventual participants. 
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 Evaluation of the Q-Rapids process model 
Procedure: To answer the evaluation questions regarding the Q-Rapids process model, we performed semi-
structured interviews with several stakeholders. Each interview was conducted as follows: First, we explained 
the evaluation goals and procedure to the participants and asked them to sign the informed consent. Second, 
we presented a standardised video explaining how to read the process model. We answered any questions 
the participants had about the process model notation and specification. The standardised video was 
prepared to ensure equal trainings among different interviews and reduce experimenter bias. Third, we 
asked the participants to inspect the process model and evaluate the “setting up Q-Rapids” steps with the 
help of the provided questionnaire. Fourth, we asked each participant to write three most critical suggestions 
of improvements. Finally, we summarized the interview and quickly described the next steps. 

Instruments and Materials: Table 2 provides an overview of the data collection instruments and materials 
used during the evaluation. The corresponding instruments and materials are stored in the project 
repository.  

We operationalized the appropriateness of the Q-Rapids process model based on the Likert-scales introduced 
in [3] and [4]. Each Likert-scale includes up to four statements to be rated using a response scale from 1: 
strongly disagree to 5: strongly agree and an additional “I don’t know” option. We instantiated the selected 
questions according to the purpose and scope of the Q-Rapids process model. 

Table 2: Instruments and Materials 

Instrument/Material Purpose Overview of content
Evaluation guideline To provide experimenters and 

observers with a detailed 
description of the evaluation 
procedures and guidance to 
manage potential confounding 
factors.  
 
To ensure an equal treatment 
among different interviews 
independent of the experimenter 

Document explaining how to conduct the 
evaluation and how to manage potential 
confounding factors. 

Informed consent  To enable participants to make an 
informed decision about 
accepting/declining their 
participation in the evaluation 

Research purpose, study plan, data collection 
procedures, storage and use, access to raw data 
and results, planned publications, and procedures 
for data anonymity and confidentiality 

Video Tutorial regarding 
the Q-Rapids process 
model 

To introduce the Q-Rapids process 
model to the participant and 
explain him/her how to read it 

Video explaining the process model for “setting-up 
Q-Rapids”, how to inspect the model 

Q-Rapids process model To represent / illustrate the Q-
Rapids process for the participant 

Representation of the Q-Rapids process (activities, 
input/outputs, steps, prerequisites, roles) relevant 
in Q-Rapids) 

Feedback questionnaire To measure the appropriateness of 
the Q-Rapids process model  

Questionnaire on the perceived understandability, 
completeness, usability, and compatibility of the 
process model for “setting-up Q-Rapids”. 

Q-Rapids tool 
observational protocol 

To enable analysis of strengths and 
drawbacks regarding the Q-Rapids 
process model 
To facilitate the analysis of threats 
to validity 

Start time, attendees, end time, 
activities/events/deviations/disruptions, 
timestamp, memos 

Population and Sampling: To evaluate the process model for “setting-up Q-Rapids”, we drew a convenient 
sample including stakeholders involved or affecting decisions in the sub-activities of the setting up of Q-
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Rapids process [8]. That is, roles involved in defining the Q-Rapids quality model, determining data sources, 
providing data access, or installing the Q-Rapids tool. Thus, we selected project managers, technical leads, 
quality managers, software architects and testers.  

Execution: In December 2017, we trained the experimenters and observers responsible for performing the 
evaluation at each company. Then, we evaluated the Q-Rapids process model following the procedures 
described above in January 2018.  

 Data Preparation and Analysis Methods 
After each interview, the experimenter and observer transcribed the participants’ answers and the 
observation protocol into an interview protocol consisting of two standardised Excel templates.  This served 
to keep the data analysis consistent among companies. Then, we carried out the quantitative and qualitative 
analysis.  

We first carried out within-case analyses of the quantitative and qualitative data collected for each company. 
Then, we compared, related, and integrated the results among the companies (cross-case analyses) [9]. 

In this deliverable, we report descriptive statistics including the sample size (N), median (Mdn), minimum 
(Min), maximum (Max), and modal value (Mode) for the quantitative analyses. Regarding the qualitative 
analysis, we used data-driven thematic analysis [10] to analyse participants’ feedback on the Q-Rapids quality 
model. At least two researchers derived themes – i.e., explicitly mentioned suggestions of improvement – 
inductively by coding and interpreting all observation protocols independently of each other. Then, they 
compared their results and solved any deviations. Moreover, we performed several peer-review meetings 
including all experimenters, observers, and analysts to review the interpretations of the elicited qualitative 
data. This served to keep the qualitative analyses grounded on the collected evidence and rigorous. 

4. Results: Cross Case Analysis 
At the time of submitting this deliverable, we had the consent of three out of four companies to report the 
corresponding evaluation results in an aggregated form. Thus, we include in this section only the results 
regarding three out of four use cases in which we carried out the evaluation of the Q-Rapids PoC. 

 Appropriateness of the Q-Rapids Tool 
4.1.1 Sample 

In total, one product owner, four project managers, and one developer participated in the evaluation. They 
had at least three years of working experience in their companies (Mdn = 10, Min = 3, Max = 30) and at least 
half a year of working experience in their current role (Mdn = 10, Min = 0.5, Max = 30).  

4.1.2 Appropriateness of the Q-Rapids Quality Model 
Table 3 presents the perception of the participants on the Q-Rapids appropriateness. The majority of the 
participants claimed the assessed metrics included in the implemented Q-Rapids quality model are 
understandable (N = 5, Mdn = 4, Min = 2, Max = 5, Mode = 4). One participant pointed out: “I need more 
clarification and details” to understand the assessed metrics. This participant and another recommended 
including the actual values of the metrics – i.e., raw values before the normalization through utility functions. 
In general, most of the participants had difficulties in understanding the normalized values as stated by one 
participant: “I don’t understand […] what it means. I know 1 is good and 0 is bad, but what about when it is 
0.91?” Moreover, they perceived the quality factors (N = 5, Mdn = 3.5, Min = 2, Max = 5, Mode = N.A.) and 
the strategic indicators (N = 5, Mdn = 3.75, Min = 3, Max = 5, Mode = N.A.) as moderately understandable. In 
general, the participants proposed to avoid negated formulations of the factors or metrics to increase their 
understandability. For instance, to state complex files instead of non-complex files. 
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Table 3: Appropriateness of the Q-Rapids quality model 

Participants perception on …* N Mdn Min Max Mode
Relevance 5 4 3 4.5 4 
Right level of Detail 5 3 3.5 5 3 
Understandability: Metrics  5 4 2 5 4 
Understandability: Quality Factors   5 3.5 2 5 N.A.
Understandability: Strategic Indicators 5 3.75 3 5 N.A.

*: Each quality aspect was measured using a valid and reliable Likert-scale. Each item was rated using a five-point response scale from 1: strongly 
disagree to 5: strongly agree and incl. the option “I don’t know. 

All participants agreed the current Q-Rapids quality model is relevant for their work (N = 5, Mdn = 4, Min = 
3, Max = 4.5, Mode = 4), but they perceived the Q-rapids quality model fairly provide information at the right 
level of detail (N = 5, Mdn = 3, Min = 3.5, Max = 5, Mode = 3). They recommended to link the provided 
information of the quality factors as well as the assessed metrics with further information sources (e.g., issue 
reports) in order to better support the decision making process. The participants agreed that integrating 
several heterogeneous data sources is an added value for supporting the decision making processes in their 
companies. 

4.1.3 Appropriateness of the Q-Rapids tool’s functionalities and features 
Table 4 provides an overview of the perception of the participants on the Q-rapids tool’s functionalities and 
features. The participants agree the current version of the Q-Rapids tool is usable (N = 5, Mdn = 4, Min = 2.5, 
Max = 5, Mode = 4) and relevant for their work (N = 5, Mdn = 4, Min = 3, Max = 5, Mode = 5). One participant 
argue the Q-Rapids tool provide them with information for improving discussions and with support for a 
closer work between managers and developers. This participant pointed out: “This tool make closer the 
manager to the development team, you can rationalize the subject” (i.e., the product and project). The same 
participant also observe the Q-Rapids tool help to identify project issues. Another participant perceive the 
integration of data from several data sources as an important added value from the Q-Rapids tool.  

Table 4: Appropriateness of the Q-Rapids functionalities and features 

Participants perception on …* N Mdn Min Max Mode 
Usability 5 4 2.5 5 4 
Relevance 5 4 3 5 5 
Efficiency 5 4 3.5 5 4 
Reliability 5 4 3 5 5 
Results traceability 5 4 4.5 4 4 
Ease of Use 5 4 3 5 5 
Navigation 5 4 3 5 4 
Visualization 5 3 2.5 5 3 
Enjoyment (**) 5 2 0 3 N.A. 

*: Each quality aspect was measured using a valid and reliable Likert-scale. Each item was rated using a five-point response scale from 1: strongly 
disagree to 5: strongly agree and incl. the option “I don’t know. 
**: Seven-point response scale from -3 very negative to 3 very positive. 

Furthermore, the participants are convinced they can work efficiently using the Q-Rapids tool when analysing 
the strengths and drawbacks of a software product or when analysing potential risks regarding the 
continuous software development (N = 5, Mdn = 4, Min = 3.5, Max = 5, Mode = 4).  

All participants consider the information provided by the Q-Rapids as traceable (N = 5, Mdn = 4, Min = 4.5, 
Max = 4, Mode = 4) and four out of five as reliable (N = 5, Mdn = 4, Min = 3, Max = 5, Mode = 5). One 
participant perceives the metrics as reliable, but not the strategic indicators or the quality factors.  Regarding 
the historical view, another participant emphasized, “… the trend is the most important thing! We are 
constantly changing things so we need to see that.” 



This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No 732253. 
 

Copyright © Q-Rapids consortium – All rights reserved  14 

The participants observe that the Q-Rapids tool is easy to use  (N = 5, Mdn = 4, Min = 3, Max = 5, Mode = 5) 
and navigate  (N = 5, Mdn = 4, Min = 3, Max = 5, Mode = 4) and it includes reasonable visualizations  (N = 5, 
Mdn = 3, Min = 2.5, Max = 5, Mode = 3). In particular, the participants consider the digging navigation and 
the historical views as very positive features of the Q-Rapids tool. One participant commented: “I appreciate 
the digging feature to inspect the rationale behind the elements.” Another participant stated: “It is a very 
good idea adding the historical views … the user can analyse trends … The historical views helps you to identify 
“bad criteria”, when you see that there is no evolution in one factor, you can talk to the pertinent person.”  
Another participant recommended amongst others to improve the used visualization and to provide more 
information directly in the tool by using e.g., tooltips or legends explaining all elements inside a graph. The 
participant stated that support for interpreting values (e.g., the coloured areas of the gauge charts) or 
guidance of how to draw decisions should be improved. For instance, she or he asked: “what does it mean if 
a gauge chart indicates 30% of blocking, is this good or bad? And how can someone make decisions based on 
that?”.  

In general, the participants assessed the current version of the Q-Rapids tool as enjoyable. 

4.1.4 Needs for Improvements 
Table 5 provide an overview of the suggestions of improvements mentioned by the participants during the 
evaluation of the Q-Rapids tool.  

Table 5: Suggestions of improvements for the Q-Rapids tool 

Suggestions of improvements for the Q-Rapids tool N
Add definitions of metrics, quality factors and strategic indicators (not self-explanatory). 5
Include support for determining thresholds values: thresholds can vary during the project  4
Enhance the visualisation of quality factors - i.e., radar diagram 3
Keep consistent visualizations (e.g. colours) by the graphical/textual view when navigating through the 
quality model. Include graphical views for metrics 

3

Make clear the added value regarding existing tools such as SonarQube 2
Add link to raw data for supporting the decision making process 2
Adding information for properly interpreting visual clues, e.g., meaning of "zero-value",  exact values (i.e., 
values before normalization), thresholds, measurement units, and chart legends 

2

Add scrolling, sorting and filter functionalities (e.g. selecting and ordering metrics). 1
Consider different points in time for data analysis, e.g., sprints, milestones, releases (instead of daily). 1
Add functionality for allowing the user to add/ configure the quality model (strategic indicators, metrics) 1

4.1.5 Threats to Validity 
We evaluated the Q-Rapids tool by drawing a convenient sample of product owners (Selection Bias) working 
in several application domains and software development environments. Thus, our results are tied to the 
context of the companies involved in the Q-Rapids project. Furthermore, the evaluation included only one 
treatment – using the Q-Rapids tool – (Mono-Operation Bias) and the evaluation result shows low statistical 
power (Conclusion validity). The tasks performed by the participants had a limited scope and focused on 
analysing strengths and drawbacks of software products as well as blocking situations, but not on making 
decisions. Therefore, the results can only be interpreted as an indication of the appropriateness of the Q-
Rapids tool. The Q-Rapids quality model might serve as a basis for supporting the analysis of strengths and 
drawbacks of software products and blocking situations in companies applying rapid software development 
in a similar setting. Further evaluations in different company settings including a larger sample of decision 
makers and alternative treatments are required for generalizing results to other organisations applying rapid 
software development. 

Moreover, we observed two important confounding factors during the execution of the interviews. First, one 
participant has difficulties in understanding the questionnaires related to the evaluation of the Q-Rapids 
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quality model. To avoid internal and conclusion validity issues, we omitted his answers during the data 
analysis. Second, during one interview non-announced project team members (outside the target 
population) attended. The corresponding experimenter and observer reported they are convinced these 
attendees did not influence the participant perception.  

 Appropriateness of the Q-Rapids Process Model 
4.1.1 Sample 

In total, one consultant, one technical leader, two developers, and two managers participated in the 
evaluation. They had at least two years and a half of working experience in their companies (Mdn = 9, Min = 
2.5, Max = 19) and at least five years of working experience in their current role (Mdn = 10, Min = 5, Max = 
10).  

4.1.2 Appropriateness of the Process Model for “Setting-Up Q-Rapids” 
Table 6 presents the perception of the participants on the Q-Rapids process model. The participants consider 
the notation used for specifying the Q-Rapids process model as understandable (N = 6, Mdn = 4, Min = 3.5, 
Max = 5, Mode = 4). All participants perceive the specification of the “setting up Q-Rapids” step as useful (N 
= 6, Mdn = 4, Min = 2, Max = 5, Mode = 4), understandable (N = 6, Mdn = 4, Min = 3.5, Max = 5, Mode = 4), 
and complete (N = 6, Mdn = 4, Min = 3, Max = 4, Mode = 4). However, they claim the current model is 
inconsistent (N = 6, Mdn = 2.5, Min = 2, Max = 4, Mode =4). One participant stated that the Q-Rapids process 
model might be not so easy to read for people that do not know the used notation. Furthermore, the 
participant explains: "It" - i.e., the process model specification - "is easy to comprehend … specially after 
having seen the introductory video." Moreover, this participant points out: "After reading the process model 
specification people will be not ready to install Q-Rapids". The participant suggests to link to further 
information or documents, e.g., an installation checklist or a detailed “how to” guidance for eliciting the 
quality model, getting access to data sources, or installing connectors, etc.. This could be especially helpful 
for new users.   

Table 6: Appropriateness of the Q-Rapids process model regarding the step “setting-up Q-Rapids” 

Participants perception on …* N Mdn Min Max Mode
Notation Understandability 6 4 3.5 5 4 
Model Usefulness 6 4 2 5 4 
Model Understandability 6 4 3.5 5 4 
Model Completeness 6 4 3 4 4 
Model Consistency 6 2.5 2 4 4 

*: Each quality aspect was measured using a valid and reliable Likert-scale. Each item was rated using a five-point response scale from 1: strongly 
disagree to 5: strongly agree and incl. the option “I don’t know. 

In general, all participants agree on the need of having “how-to” guidelines for several activities such as 
synchronizing Q-Rapids tool with connectors, customizing connectors, linking data sources with the quality 
model, defining the quality model, and solving data integration issues. Two participants also emphasize the 
need for including examples in order to increase the understandability of the Q-Rapids process model. One 
participant explained “Everywhere we should have examples, e.g. defining quality model, we need examples 
of each step, it is much more easier to read and think about what it means for me, e.g. this quality model 
thinking it’s really hard when thinking what this means, it is much better to have examples.” 

4.1.3 Needs for Improvements 
Table 7 provides an overview of the suggestions of improvements mentioned by the participants during the 
evaluation of the Q-Rapids process model for the step “setting-up Q-rapids”.  
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Table 7: Suggestions of improvements for the Q-Rapids process model 

Suggestions of improvements for the Q-Rapids tool N
Include guideline for setting up the quality model (procedures, methods, roles, responsibilities, etc.) 5
Include examples, glossary, overview of roles (e.g., hierarchy) 2
Include guideline for customizing connectors 2
Include guideline for linking data sources with the quality model 2
Include guideline for identifying required data sources 2
Include links to guidelines not included in the process specification 2
Include guideline for synchronizing Q-Rapids tool with connectors 1
Include pre-requisites for starting using Q-rapids 1
Include role pre-requisites regarding knowledge, skills, etc. 1
Revise activity sequence (parallelize e.g. setting up connectors and installing dashboard) 1
Include "estimated time/effort" per process activity 1

4.1.4 Threats to Validity 
We evaluated the Q-Rapids tool by drawing a convenient sample of stakeholders responsible for setting-up 
Q-Rapids in a given company (Selection Bias). Thus, our results are tied to the context of the companies 
involved in the Q-Rapids project. Furthermore, the evaluation included only a walkthrough through the Q-
Rapids process model for one specific step, namely “setting-up Q-Rapids” (Mono-Operation Bias) and the 
evaluation result shows low statistical power (Conclusion validity). Therefore, the results can only be 
interpreted as an indication of the appropriateness of the process model for the step “setting-up Q-Rapids”.  

5. Conclusions 
In this deliverable, we summarise: 

● The evaluation design for the Q-Rapids PoC, namely the Q-Rapids tool and the Q-Rapids process 
model for the step “setting-up Q-Rapids” 

● The results regarding the appropriateness of the Q-Rapids tool and the Q-rapids process model 
● The suggestions of improvements provided by the evaluation participants regarding Q-Rapids tool 

and the Q-rapids process model. 

These results enable the further development of the Q-Rapids framework. They will be discussed and 
prioritized by the project partners taking into account the project goals and constraints.  

Here it is important to remark that during Task 5.3 - 5.6 Execution of the use cases we also designed and 
conducted several evaluations to support the development of the Q-Rapids PoC between the project months 
9 and 15. The scope of these evaluations includes following object of study and evaluations: 

● Q-Rapids dashboard: Four online workshop to get early feedback on the mock-ups of the Q-Rapids 
dashboard (June-August 2017), two onsite feedback workshops to get early feedback on the strategic 
indicators included in the Q-Rapids dashboard (September 2017), and one feedback workshop to get 
early feedback on an executable mock-up of the Q-Rapids dashboard (October 2017). 

● Q-Rapids quality model: Two onsite feedback workshop (September 2017) to get early feedback on 
the quality factors and metrics included in the Q-Rapids quality model.  

● Q-Rapids process model: Two onsite feedback workshop (September 2017) to get early feedback on 
the Q-Rapids process notation and model.  
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