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1 Introduction
Content analysis is a technique which can be used to analyse qualitative data. In this
report, we present a description of how content analysis was applied to data collected

while studying Quality Assurance in Global Software Development.

2 Content Analysis

The content analysis technique used in this project is as described in Miles and
Huberman (1994). This technique is designed to analyse a set of field notes to
“dissect them meaningfully while keeping the relations between the parts intact”.
While the technique is intended for large studies with many different sets of field
notes and reports, it can be adapted for use within single case studies such as that

presented here.

Miles and Huberman define codes as “tags or labels for assigning units of meaning to
the descriptive or inferential information compiled during a study.” The researcher
‘codes’ the data by marking chunks of the text with similar topics or information with
the same label, typically some representative word or phrase. It is then possible to

cluster, re-label or otherwise sort the information effectively.

The difficult part of this exercise is to decide on the codes with which to label the text.
Miles and Huberman specify three classes of code: descriptive, interpretive and
pattern codes. Each of these classes places more interpretation on the code than the
previous one. As only one case was being dealt with in this instance, the codes used

were chiefly descriptive codes with a limited number of interpretative codes.
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3 Documentation available
As a result of the research project which was undertaken, a variety of documentation

to be analysed was available.

A primary source of data in this project came from reflective practitioner
documentation written by one of the authors who participated on the University of
Limerick project team within the Siemens Global Studio Project (GSP) (Richardson et
al, 2006). In order to aid this research a log book was written up continuously during
the project about the student’s involvement. This logbook recorded details of the
work, its progress, problems, attitudes within the team and how exterior factors were
influencing work on the project. Based on the log book data, a reflective account of
the project was written by the participant. This was a useful exercise as it served to
order the available material and bring into focus some of the issues arising from the

GSP.

The project also generated many documents including meeting minutes and agendas,
forum posts and emails. This documentation charted the course of the project in a
considerable amount of detail. ~ The project documentation itself included
requirements documentation, architecture documentation, coding standards, testing

standards and descriptions of acceptance tests.

The total mass of this material was quite significant so content analysis was employed

as the analysis technique.

4 Coding the data

As described in Miles and Huberman (1994), a set of codes called a “start list” of
codes was generated. In this case, this was done prior to beginning coding although it
is recommended that this should be done prior to beginning fieldwork. Because of the
nature of this project, this was not practical in this instance’. The start list comes
from “the conceptual framework, list of research questions, hypothesis, problem areas

and/or other key variables that the researcher brings to the study” (Miles and

2 When commencing work within the GSP, students were not aware of the aspects of software
development that they would be required to undertake. Due to this, dissertation topics were chosen
after they commenced the project.



Huberman, 1994). In this case the start list was drawn up from the research questions
and the initial impressions generated by reading notes. This list can be seen in Figure

1 below.

Title Code
QA General

Process QAP
Responsibility QAR
Trouble QAT
QA Attitude

Me QAALtM
Others QAALtO

QA- how work was done

Initiate QAAI
Delegate QAAD
Respond QAAR
Global

Advantages GSDA
Disadvantages GSDD
Team

Interactions- Adrian TIA
Interactions- Me TIM
Interactions- Central TIC
Them and Us TTau
Roles TR
Motivation

Central Team MotCT
Me MotM
Others on UL Team MotOnT

Organisation

Research Project ORP
Development Project ODP
Affected by Student Developers |OASD
Overhead 0]0)
Learning

Process LP
Technology LT
Project Specific LPS

Figure 1 Start List of Codes

The text of the notes was examined using these lists and codes were assigned. As

expected it was found that some codes were used extensively and others were not



used at all. In accordance with the technique being used the list was refined to allow
for this, i.e. popular codes were broken down in subcategories and unused codes were
eliminated. The resulting list can be seen in Figure 2. In a larger study this process
would have been carried on continuously and refined as the data mounted up from
variety of different sources. However in this instance, two revisions was a sufficient
degree of complexity as there would be little to be gained from performing further
revisions when dealing with what is a relatively small data set. Miles and Huberman
(1994) advise writing clear operational definitions for each of the codes. The purpose
of this is to ensure that codes are used consistently by different researchers and across
different documents being analysed. As in this case there was only one researcher

and a relatively small amount of data this was not felt to be necessary.

Category Title Code
QA
Effective QAeff
Ineffective QAIff
Process Points QAPP
Doing Job QADJ
Not Doing Job QANJ
Team
Being Managed TBM
Division of Work TDW
Them and Us TTau
Students

Affecting Behaviour SAB
Affecting Organisation |SAO

|Learning
Technology LTech
Project Specifics LProj
QAAttitude
Me QALttM
Team QAT+
Team (not Me) QAT
Central QALttC
Interaction Central Team
As Helpful CTH
As Boss CTB
Disagreement CTD
Organisation
Research Project ORP

Development Project |ODP

Figure 2 Final List of Codes



The text was examined again using this revised list and sections were re-coded. The
list was found to yield a number of insights into a variety of topics and to raise some

interesting questions regarding a number of others.

o . 5 g 5 : N n/)
It was necessary to revisit to some extent the test cases written in the previous iteration. | /- 4 /','// /

R;;K,A 4 The project worked on a continuous build system. That is that every time a commit was ~ |\X 7/
made to the source code repository the system ran a build of all of the code in the /
repository and ran all of the test cases. In order to facilitate this all test cases had to

#7 /| produce a specific output so that a failing test could be easily located. The test cases had
“-(// \  not been written to include this originally so the code to do this was added during the -
second iteration. Changes were made to our first iteration component during the second K 7 A:/
&

iteration for a variety of different reasons and on each occasion it was necessary to alter
2/~ all of the test cases to account for the changes. In general this job was not difficult but - .
\_ could be quite tedious owing to the amount of code involved. KA 3 /,,,'/\

It took the team a long time to start producing code in this iteration and longer againto |

produce unit tests. According to the project metrics the UL team submitted no lines of | AP

code at all until week six of the iteration and did not begin unit testing until this time /=
/gither. Owing to time constraints that we suffered towards the end of the iteration we did 'b)h
A

1
(¢

» ' L_not have time to do thorough testing. This mirrors an affect which is often observed in |
industry where if time becomes tight then it is the testing which is compromised in order | 5‘ 20
to make delivery [note: get a reference for this]. ; 49

/ The metrics published by the central team seem to indicate that the tendency to leave the

- | testing until later in the iteration, rather than doing it simultaneously as recommended by \

& i test driven development, was not limited to the UL team. According to the overall project
metrics the total number of test cases in the system in week 6 of the third iteration of the 7@ -
project plan (the UL team’s second iteration) was 270. Almost all of these would have |4 / e /+
been produced in the previous iteration. The same number of unit tests was in the system
in the metrics for week 8. However in the week 9 metrics this number had increased to

\406. This indicates that all of the other teams were leaving their testing until the end of

\the iteration as well.

|
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/"1t probably doesn’t reflect well on the team to say this but another reason that we weren’t 7
as keen on testing during this iteration was that it might result in us finding bugs. G, 5
Although this is obviously the point of testing in the first place the nature of our situation e
was that we didn’t have time to fix them. In the previous iteration I had found, according
to my notes, six bugs during one day spent implementing the acceptance tests. We Y

Q Mﬂ;’\ |\ | couldn’t afford the time to do this in the second iteration if we wanted to make delivery. i

\ \Ult turned out, of course, that we didn’t manage to deliver a complete component in any

\\ case. . ¢4 (‘V)f /:i/k7

Code Reviews * [/
~Code reviews are an important part of the QA process. In the GSP remote teams were \ ;

At required to carry out code reviews of their own code. No process was specified by the || )} 00
( ){*_ﬁ(f central team for doing this. The instructions on the project wiki only states that: “All / >
\ Code Reviews will be maintained in the relvant module page for the Detail Design and (/ Ae C

Development page in the management section”. In the UL team we conducted our code
7 &/ reviews in an informal manner. We did this by having the project manager, who had A4} ~
C }é’ | many years of industry experience, sit down with each of the other team members and go’ e 72

\ \Y :
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Figure 3 Sample of Content Analysis of the Text

5 Coded Example



An example of coding is presented in Figure 3. This is a scanned image of a section
of text demonstrating how the technique has been applied®. The codes from the first
pass, the start list, are on the left hand side of the text. The second pass with the final
list of codes is on the right. Analysis was performed on the raw data as this produces
more complete results than where a researcher edits notes. If prior editing is carried
out, there is a danger that, whether consciously or unconsciously, the final analysis

can be influenced.

6 Conclusion

Qualitative data analysis can cause difficulties for researchers if they are not familiar
with the technique. This report presents how, in one particular case, data from
different sources was analysed to ensure that research findings about Quality

Assurance in Global Software Development were presented.
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