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Abstract  

We are engaged in a qualitative research project 
to understand how people manage the process of 
software development. This study uses grounded 
theory as its method of inquiry and we have 
learned much about what is and what is not a 
grounded theory.  We, like many researchers have 
claimed to follow grounded theory methods and 
even to have produced a grounded theory.  In real-
ity, we often only borrow a few grounded theory 
practices to categorize our data. This paper pre-
sents lessons learned about using grounded theory 
so that both researchers and reviewers can criti-
cally evaluate investigators' claims to be produc-
ing grounded theory.  

1 Introduction 
The rise in interest in agile software development 
with mantras such as “people trump process” [1] 
and a manifesto declaring  “individual and inter-
actions over process and tools” [2] means soft-
ware engineering research and specifically 
software process engineering must take a greater 
interest in behavioral research. However, software 
engineering does not have a strong tradition of 
empirical software engineering research [3, 4, 5], 
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let alone experience with the qualitative research 
methods necessary for understanding the social 
and behavioral aspects of software development 
[6]. Only a limited number of qualitative studies 
are performed in the software engineering re-
search community [7, 8].  
 
Yet, if we are to truly understand people problems 
we must delve into the complexity of a phenom-
ena [6] and qualitative research methods reveal 
the richness  of a phenomena. Of the five qualita-
tive methods elaborated by Creswell [9], 
grounded theory [10, 11, 12] is a research method 
employed in a number of software engineering 
studies. Grounded theory has been used to study 
software phenomena such as CASE tool adoption 
[13],  information sharing in personal learning 
spaces [14], information systems development 
[15], software process improvement in the Irish 
software industry [16], short cycle time develop-
ment [17], the social nature of agile teams [18] 
and automated testing [19]. 
 
We are currently engaged in a qualitative research 
project to understand how people manage the 
process of software development. We are using 
grounded theory as our method of inquiry and we 
have learned much about what is and what is not 
grounded theory.  Like many other researchers 
who have claimed to follow grounded theory me-
thods and even produce a grounded theory, many 
of us have only borrow a few grounded theory 
practices and have not followed grounded theory 
as a comprehensive method. At best, this means 
the legitimacy of good research can be easily 
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easily challenged, and at worst we are giving the-
ory status to hearsay and anecdotal stories. This 
has serious consequences for our industry if the 
purpose of this research is to inform software de-
velopment policy. This is not unexpected because 
as engineers we are not trained in social science 
research methodology. Yet, if we believe people 
factors are significant software project cost driv-
ers and determinants to software team perform-
ance, then this is exactly the type of research 
methodologies we must be expert in if we are to 
understand software engineering phenomena.  
 
This paper presents our lessons learned using 
grounded theory with the hope of better informing 
researchers and reviewers what differentiates 
grounded theory from what may sometimes only 
be called journalism.  While there are numerous 
grounded theory texts, our own experience and 
the experience of others suggests we do not have 
a good understanding of grounded theory.  
 
We will first present an overview of our research 
project and then describe grounded theory. 
Throughout our description of grounded theory 
we will attempt to illustrate good practices and 
poor practices from our own research, and other 
papers claiming to follow grounded theory. It is 
not our purpose to criticize what in many cases is 
excellent research conducted by our colleagues, 
but to demonstrate how easy it is to challenge the 
research because of the lack of rigor in the re-
search method. However, we are concerned that if 
we do not identify these issues then we risk repu-
diation of the very methods we need to understand 
the influence behavior has on software engineer-
ing phenomena. 

2 Our Study 
We are interested in understanding how software 
methods are used (or not used) in software devel-
opment projects. Methodologists argue the bene-
fits of following a software development 
methodology (SDM) and studies demonstrate a 
positive correlation between SDM adoption and 
team effectiveness in terms of product quality and 
productivity [20, 21, 22]. However, industry data 
demonstrate SDM effect on productivity is limited 
[23]. Furthermore, methodology adoption and the 
contribution of software methods to team effec-
tiveness are frequently questioned [1, 24, 25]. 
 

What is going on here?  Low rates of software 
methods adoption are a strong indicator that soft-
ware practitioners do not believe their needs are 
addressed by software methods. While we all 
have our anecdotal stories about methodology 
usage or lack of usage, we do not have a substan-
tive theory which explains how people manage 
the software development process.  The goal of 
this study is to create a substantive theory that 
will better inform the design of software methods.  
We are therefore interested in answering the ques-
tion how do people manage the process of soft-
ware development? 
 
Our study is occurring in three phases, a First 
Report[26], a Pilot Study1, and a Main Study.  In 
our First Report we opportunistically took advan-
tage of data collected by Scott Duncan during an 
Agile 2006 workshop. This was our first use of 
grounded theory and enabled us to experiment 
with coding, tool usage, and narrative writing. 
The First Report was followed by a Pilot Study 
where we took lessons learned from our First Re-
port and experimented with the conduct of field 
work. During the Pilot Study we developed an 
interview guide, learned how to navigate the eth-
ics review board, and conduct interviews. For the 
Pilot Study we interviewed four staff members at 
a company who had all worked on the same pro-
ject. The first author of this paper is a former 
member of the project team. This paper describes 
some of the key lessons we learned about con-
ducting a grounded theory study during our First 
Report and Pilot Study and how we will apply 
these lessons learned to our Main Study.  
 
In addition to critically reviewing our own re-
search we will also examine other software engi-
neering research papers that applied grounded 
theory practices. The examples used in this paper 
were not chosen because they are either specifi-
cally good or poor examples of grounded theory. 
Rather they were chosen because the authors fol-
lowed the best of scientific traditions and took 
care to clearly explicate their methodology ena-
bling critical review of their work. Unfortunately 
many other papers from our literature search sim-
ply stated they used grounded theory and provide 
little or no description of their method. 

                                                 
1 Unpublished study. 
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3 What is Grounded Theory? 
Grounded theory is a qualitative research method 
that discovers theory from data [10] and is useful 
for discovering behavioral patterns that shape 
social processes as people interact together in 
groups. The intent is to develop an account of a 
phenomenon that identifies the major categories, 
their relationships, and the context and process, 
thus providing a theory of the phenomenon that is 
much more than a descriptive account [27]. The 
goal of this grounded theory is to understand the 
action in a substantive area from the point of view 
of the actors involved [28  pp 115]. 
 
Co-discoverers Barney Glaser and Anselm 
Strauss, called the method “grounded” because a 
theory is systematically generated from a broad 
array of data through a rigorous process of con-
stant comparison. Grounded theory is different 
from the dominant logico-deductive methods of 
inquiry because rather than develop a theory and 
then systematically seek out evidence to verify it, 
grounded theory researchers gather data and sys-
tematically generate a mid-level substantive the-
ory derived directly from the data [10  pp 4].  
 
For many of us in the software engineering field, 
the term theory is a source of confusion with re-
spect to grounded theory. Our strong physical 
sciences and mathematics backgrounds tend to 
make us regard a theory as a universal truth like 
Einstein’s theory of relativity.  Theories do not 
have to be universal truths and can vary in their 
coverage. Grounded theory generates a mid level 
or substantive theory describing processes in so-
cial movements, organizations, or communities.  
A further difficulty for those more comfortable 
with an objective view of reality is that when 
studying people we cannot ignore personal values 
because people interpret reality based on their 
personal values. 

3.1 Why Grounded Theory? 
If people are important to the software develop-
ment process, then their personal values will in-
fluence that process. Grounded theory is useful 
when we want to learn how people manage their 
lives in the context of a problematic situation and 
is useful for learning the process of how people 
understand and deal with what is happening to 
them through time and changing circumstances. 

Grounded theory is useful for research in areas 
that have not been previously studied or where a 
new perspective might be beneficial [29].   
 
Grounded theory is not an appropriate inquiry 
method for answering an objective question such 
as “are pair programming teams more effective 
than individual programmers” However, 
grounded theory is appropriate if we are interested 
in understanding the experience of pair program-
ming by discovering “How do individuals manage 
the process of pair programming” The answer to 
such a question may help inform the creation of 
policy for pair programming. 
 
We initially chose grounded theory for our First 
Report and Pilot Study without much thought 
because it seemed like the right thing do. 
Grounded theory appeared more “analytical” and 
less ad hoc than other qualitative research meth-
ods, and seems to have some acceptance as a re-
search method in the empirical software 
engineering research community.  Unfortunately, 
we were effectively using grounded theory as a 
data management strategy to categorize data 
rather than as a method of inquiry.  
 
As we progressed into our research and learned 
more about grounded theory we became aware of 
the investigative opportunity grounded theory 
opens for us and have re-shaped our research 
agenda to take advantage. Grounded theory gives 
us the capability to answer the question “what is 
going on here when it comes to developer’s ap-
parent disdain for software methods?”  The sim-
plest way to answer this question is to go out and 
ask software developers what they see as their 
main concern and how do they resolve it rather 
than imposing our own pre-conceived ideas and 
theory of what the problem is. We may not get the 
answer we are looking for, but we will certainly 
get an answer to the problem the developers in the 
field thinks is important.  

4 Which Version of 
Grounded Theory? 

What confuses most novice grounded theory re-
searchers is there is not one, but at least three sim-
ilar, yet distinct research methods that claim the 
name grounded theory.  A split between Glaser 
and Strauss began to reveal itself over the 
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development of grounded theory when Glaser 
published without Strauss Theoretical Sensitivity 
[30] which focused on developing researcher’s 
creativity. In contrast, Strauss was interested in 
looking at ways for formalizing and proceduralis-
ing grounded theory and published Basics of Qua-
litative Research with Corbin in 1990 [11]. 
Differences of opinion between the grounded the-
ory co-discoverers burst into full view with 
Barney Glaser’s publication of Emergence versus 
Forcing: Basics of Grounded Theory Analysis  
[31] decried Straus and Corbin’s approach. Kathy 
Charmaz attempted to clarify some of grounded 
theory’s ontological and epistemological ambigui-
ties by publishing Constructing Grounded Theory 
[12]. 
 
The more prescriptive approach of the Straussar-
ian form of grounded theory apparently appeals to 
software engineering researchers because more 
papers appear to follow Strauss and Corbin rather 
than Glaser. As software engineering researchers 
conducting a qualitative study, the philosophical 
arguments behind the different grounded theory 
methods should not concern us other than to be 
aware there are multiple flavours of grounded 
theory. What is important for us is to be clear 
which method we chose, why, and not mix meth-
ods.  
 
This is where we made one of our first mistakes 
when in our First Report we cited Strauss and 
Corbin and yet we patched together different 
practices from Glaser and from Charmaz.  We 
were simply unaware there were a variety of 
“competing” methods and in our methodology 
section simply stated like many others that we 
were following grounded theory.  
 
Other studies also cite numerous grounded theory 
references, but do not explicitly describe the 
method they are following. For example, Whit-
worth and Biddle’s study of agile teams and Han-
sen and Kautz’s study of information systems 
development [15, 18] cite numerous grounded 
theory sources in their description of methodology. 
However they never explicitly state the specific 
method they are following, although explicit ref-
erences to open coding, axial coding and selective 
coding infer they are following a Strauss and 
Corbin like method. Orlikowski’s study of CASE 
tool adoption [13] also cites numerous grounded 
theory sources in her description of grounded the-

ory, and yet does not explicitly state which 
method she is following. It is only during the de-
scription of her study that one discovers she fol-
lowed the inductive theory generation method 
described by Eisenhardt  [32].   
 
One exception is Coleman and O’Connor [16  pp 
31] who clearly explain why they chose to follow 
Strauss and Corbin’s approach to grounded theory. 
Clearly specifying which method a study follows 
is necessary if we are to have the correct standard 
by which to judge the quality of the study. 
 
For our Main Study we have decided to follow the 
Glaserian approach for one very pragmatic reason; 
there are more Glaserian resources available to us 
in terms of mentors, seminars, and websites.  

5 The Process of Grounded 
Theory 

The process of grounded theory is like agile soft-
ware development, deceptively simple conceptu-
ally, yet rigorous and disciplined in practice. Data 
is collected and incidents are coded into catego-
ries. The theoretical properties of the category are 
developed by comparing incidents in newly col-
lected data with previous incident in the same 
category. This develops the properties and dimen-
sions of those categories. As the study progress, 
the focus changes from comparing incidents with 
one another to comparing incidents with the prop-
erties of the categories.   

5.1 The Research Problem 
Grounded theory is a method for discovering the 
real problem that exists for the participants in a 
substantive area rather than what professional 
researchers may believe is their problem.  There-
fore, in a grounded theory study the researcher 
works with a general area of interest rather than 
with a specific problem [33]. This does not mean 
there is no specific problem, but as Glaser writes 
“This problem and its processing will emerge in 
the initial stages of the research. And it will 
emerge if it is not derailed by what the researcher 
thinks is relevant beforehand and forces it on the 
study” [28  pp 116]. 
 
Our First Report did not have a specific research 
question. Unfortunately, this resulted from a lack 
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thoughtful design rather than intent. In the First 
Report we opportunistically took advantage of 
data collected and just coded it. In contrast, our 
Pilot Study had a strong pre-conception that coor-
dination is the real problem in software develop-
ment and we used this problem to guide our 
research design. In retrospect, this preconception 
led us away from the problems that were more 
relevant to the participants.  In commenting on 
problem emergence in his own study ‘awareness 
into dying’ [34] Glaser states,  “we had no idea 
that awareness was a problem that the medical 
team had to handle constantly and that they did so 
by generating awareness contexts” [28  pp 119] 
 
For our Main Study we are working with a very 
broadly defined problem statement of “how do 
people manage the process of software develop-
ment?” While we have some preconceived ideas 
about potential problems, (e.g. coordination, 
communication, adaptation), we are leaving our 
problem statement open so that we can discover if 
any of our pre-conceived problems matter to peo-
ple engaged in software development.   
 
Whitworth and Biddle also defined a very broad 
problem statement for their study into the social 
nature of agile teams, asking the question “what is 
the experience of being in an agile software 
development team” [35  pp 8]. Coleman and 
O’Connor [16  pp 28] had more narrowly defined 
question for their study asking “why are software 
companies not using best practice SPI models?” 
 
Many of the studies we reviewed had much more 
precisely defined problem statements, such as the 
following from Razavi and Iverson’s study of 
information sharing in personal learning spaces 
[14]: 
What factors affect privacy of information from a 
user's perspective in a personal learning space? 

• Is privacy management in a personal 
learning space considered important, 
and why? 

• What are users' challenges in managing 
selective disclosure? 

• What are users' strategies in achieving 
privacy? 

• Are there any commonalities in the way 
users arrange their information with re-
gard to sharing? 

• Is it possible to drive a set of default pri-
vacy settings for different categories of 

information in this environment, which 
users can easily modify later in context? 

 
When problems are constrained by the nature of 
the research questions from the outset (e.g., spe-
cific concepts and approaches) data collection will 
be constrained by how the researcher has defined 
the problem and the nature of the specific ques-
tions which reduced sensitivity and openness to 
emerging theory that may be meaningful to soft-
ware developers [27].  
 
What is also missing from this set of questions is 
a sense of process. A distinguishing characteristic 
of grounded theory is a focus on process – the 
process of how people resolve their main con-
cern, which often results in identifiable stages and 
phases [29  pp 2]. An alternative to the above set 
of research questions might have been “how do 
users manage privacy in personal learning spac-
es?” 

5.2 Constant Comparison 
The heart of grounded theory is the constant com-
parison method of data analysis where the analyst 
starts by coding the data for incidents that explain 
what is happening in the data. As codes are devel-
oped   they are compared with previous codes 
from within the same interview and from other 
interviews. Codes are progressively clustered into 
categories. As the coding continues, the constant 
comparative units change from the comparison of 
codes representing incidents to comparison with 
the properties of the categories, which resulted 
from the initial comparison of incidents. [36  pp 
440].  
 
Constant comparison is facilitated by the concur-
rent and iterative collection of data and analysis. 
This differentiates grounded theory from water-
fall-like methods of inquiry where all data is col-
lected during a data collection phase and then 
analyzed during an analysis phase. The constant 
comparison method enables researchers to adjust 
their questions as the ongoing analysis begins to 
reveal the key concern and problem the partici-
pants are resolving. The developing theory guides 
the inquiry. Without constant comparison there is 
no grounded theory.  
 
Our First Report did not follow the constant com-
parison method because we opportunistically ana-
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lyzed previously gathered data by simply catego-
rizing the data without comparing the incident 
represented by the data with previously coded 
instances in the same category. In our Pilot Study, 
we iteratively and concurrently collected and ana-
lyzed data, but we did not follow the constant 
comparative process.  Like our First Report, we 
were simply categorizing data rather than compar-
ing incidents, the only difference being this time 
we were doing it iteratively. The experience 
gained in our Pilot Study is helping to inform the 
design of the Main Study and not to assume con-
stant comparison is merely iterative collection and 
analysis of data. 
 
About half of the studies we reviewed for this 
paper make reference to the constant comparison 
process and usually describe an iterative data col-
lection and analysis process. Razavi and Iver-
son   write how , “data collection and data 
analysis occurred simultaneously in this study” 
[14  pp 462].   Coleman and O’Connor also de-
scribes   an iterative process where “Any memos, 
or propositions, that emerged through the coding 
process were recorded for further analysis and 
inclusion as questions in subsequent interviews” 
[16  pp 32]. This iterative approach en-
abled those researchers to adjust their inquiry as 
their ongoing analysis began to reveal the key 
concern and problem the participants are resolv-
ing. The developing theory guides the inquiry. 
However, it was not clear if like us in our Pilot 
Study if constant comparative analysis was only 
seen as iterative collection and analysis of data.  
 
Orlikowski describes a very coarse grain approach 
to constant comparison, “To facilitate this itera-
tion and comparison, two field sites were studied 
and analyzed in turn….The initial concepts thus 
emerged in one organizational context and were 
then contrasted, elaborated, and qualified in the 
other” [13  pp 312].  
 
In the remaining studies we reviewed, all data was 
either collected during a primarily data collection 
phase and then later analyzed in a data analysis 
phase, or it is never clearly stated how the data 
was collected. Hansen and Kautz’s study of how 
systems developers use development methodolo-
gies [15] describes taking a month to collect and 
transcribe interviews before coding the data in the 
subsequent analysis phase.  
 

Collecting the majority or all data during a data 
collection phase and then analyzing the data in a 
subsequent data analysis phase eliminates the 
opportunity to use the emerging theory to guide 
the data collection. This means the researcher 
cannot employ theoretical sampling and is not 
properly sampling the problem space.  

5.3 Data Collection 
We collected data in our Pilot Study using a semi 
structured interview. This is the method of data 
collection employed by most of grounded theory 
studies we have reviewed. Unfortunately some 
research methodologists are critical of relying 
exclusively or mainly on interview data [37] be-
cause interview data will only provide us with a 
superficial and recollective description of a phe-
nomena. Field research means going into the field 
and immersing oneself in the environment. Re-
turning to grounded theory’s symbolic interac-
tionist roots, Blumer insisted  social life must be 
studied through first hand observation [38  pp 38]. 
The researcher also has to honestly articulate his 
or her inescapable bias. Also, in some situations 
(studying sub-cultures) the participants will all 
use the researcher for their own purposes. Partici-
pant observation therefore becomes an important 
mainstream data collection method rather than a 
mere supplement to interviews. 
 
In our Pilot Study we initially relied completely 
on interview data until we realized the importance 
of other data collection techniques. We tried to 
compensate for this deficiency by capturing our 
recollection of participants. We had spent many 
hours at the subject site and therefore were able to 
collect field notes from memory. However, these 
field notes are recollections and are not the same 
quality as field notes captured in real-time. For 
the design of our Main Study we plan to spend 
much more time collecting data through partici-
pant observation and preparing a participant ob-
servation guide.  
 
In addition to participant observation we will also 
incorporate document analysis into our data col-
lection protocol. This data triangulation approach 
to our data collection provides greater confidence 
that we’re discovering the real phenomena and 
not just what is recollected by the interview par-
ticipants. There is a risk different kinds of data 
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may capture different things and it may be diffi-
cult to triangulate apples and oranges[39]. 
 
The majority of studies we examined made exclu-
sive use of semi-structured interviews to collect 
data. Some however, collected more diverse data 
such as de Souza et. al. [40] who describe a rich 
data collection process using non-participant ob-
servation, semi-structured interviews, collection 
of documents such as meeting invitations, soft-
ware change requests, and access to a corporate 
discussion data base. Hansen and Kautz [15] used 
organizational documents to supplement interview 
data.  Orlikowski also describes a rich data collec-
tion process using unstructured and semi struc-
tured interviews, documentation review and  
observation [13  pp 312].  
 
For the Pilot Study we used semi-structured inter-
views and prepared an interview guide with a set 
of “guiding questions” However, most of the 
questions became irrelevant as we began to pay 
more attention to the concerns of the subject 
rather than our specific interview questions. In 
retrospect, some of our early attempts to bring the 
participant back to the interview question resulted 
in us ignoring a potentially interesting line of in-
vestigation had we chosen to pursue it. While it is 
important to remain disciplined and focused in 
our data collection we must remember that 
grounded theory is an exploratory method that 
discovers how the participant handles a problem 
that is important to them. Our interview protocol 
must be suitably exploratory as well. 
 
Morse [41] is critical of the use of semi-structured 
interviews and recommends an unstructured in-
terview protocol because data from semi-
structured interviews rarely contain the continu-
ous in-depth stories that the retrospective accounts 
from unstructured interviews do. Grounded theory 
is about discovering a process and the snippets of 
data that are obtained from semi-structured inter-
views may not readily reveal the underlying proc-
ess and its structure. According to Morse “the 
narrative form with events told as they unfold is 
best suited for grounded theory data” [41  pp 4]. 
For the design of our Main Study we taking 
Morse’s advice and designing a much less struc-
tured interview protocol. 

5.4 Analysis 
Data analysis in qualitative research discovers 
meaning from words and coding is one way of 
exploring meaning in the data by looking for simi-
larities and differences within the data to catego-
rize and label the data.  While the various 
grounded theory flavours have developed their 
own specific practices and nomenclature for 
analysis, they follow the same basic approach of 
fracturing and integration. Line by line coding 
fractures the data  to explore all possible aspects 
of the issues and ideas in the data and to develop 
descriptive codes as labels for the meanings of 
these issues and ideas [42  pp 253]. Categories 
and their properties emerge and these categories 
are integrated into relationships from which the-
ory emerges.  
 
The coding process is tightly integrated into the 
constant comparative approach. Glaser has de-
fined coding as “conceptualizing data by constant 
comparison of incident with incident, and incident 
with concept” [31  pp 38]. All generated ideas are 
therefore  “verified by all data and categories are 
constantly refitted” [30]. Each concept must earn 
its way into the theory by repeatedly being present 
in the data.  Through this ongoing comparison of 
incidents in old and new data, the researcher is 
continuously challenging categories with fresh 
data, verifying their ideas and alerted to the dan-
ger of their biases forcing the data. [43].  This 
process also allows the identification of gaps in 
the understanding and leads the researcher to 
sample theoretically for participants  or experi-
ences to fill those gaps [44  pp 186] 
 
With both our First Report and our Pilot Study we 
blissfully deceived ourselves that by simply dis-
covering reasonable in-vivo codes and then reduc-
ing and integrating those codes into categories 
that we were following good grounded theory 
practices. What we failed to do was to follow con-
stant comparative analysis and compare incidents 
in the new data to the existing categories.  We did 
not provide ourselves with the opportunity to 
challenge ourselves that we may be forcing the 
data into pre-conceived concepts.   
 
The most serious transgression we observed in 
grounded theories is the failure to select a core 
category or clearly describe the core category 
within the theory.   The core category is that pat-
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tern of behavior which is most related to all other 
categories and their properties in the theory which 
explains how the participants resolve their main 
concern (Glaser 1998, pg 117).  Selecting a core 
category and building theory around the core 
category is necessary for the generation of 
parsimonious theory that is relevant and feasible, 
and hence it conveys functions of “integration, 
density, saturation, completeness and delimiting 
focus” [31  pp 75] .  
 
In our First Report, we developed a “barrier” cate-
gory as our core category which represented the 
obstacles that inhibit feedback. There is little sub-
stantive data to support our selection of this core 
category other than it fit our expectations of what 
an interesting theory about agile software 
development may look like. This is a blatant ex-
ample of our pre-conceived ideas force fitting a 
concept into a pre-conceived theory.  Our Pilot 
Study has not progressed far enough for a defini-
tive core category to emerge yet, but one candi-
date is what we have called “Illuminated 
Reflection” that is the issues and phenomena a 
software method draws attention to that may oth-
erwise go unnoticed or misunderstood by the team. 
This category so far appears to be related to many 
of our emerging categories and reoccurs fre-
quently in our data [45]. 
 
Coleman’s and O’connor’s study of the Irish 
software industry identified Cost of Process as a 
core category [16  pp 34].  Coleman and 
O’Connor describe the core category as “the hub 
for all other identified categories, it must be cen-
tral in that all other categories must relate to it and 
it must appear frequently in the data” [16  pp 31]. 
Cost of Process is offered as this hub, explaining 
why software companies are not using ‘best prac-
tice’ SPI models.  
 
In their study of how practitioners use APIs in 
their daily work, de Souza et. al. hint at a possible 
core category when stating “we eventually real-
ized the fundamental role of APIs in the manage-
ment of the interdependencies” [40  pp 223].  
 
None of the remaining papers we reviewed de-
scribe a single core category or a theory that ex-
plains how participants resolve their main concern 
as represented by the core category. Some re-
searchers find themselves in the position of 
Whitworth and Biddle who explicitly declared 
they did not discover a core category due to time 

limitations [35  pp 61]. Unfortunately, resource 
constraints, and time especially, is a very real 
problem for many researcher and clearly stating 
this is an acceptable approach to dealing with this 
problem. 
 
Other researchers reported discovering multiple 
core categories. Razavi and Iverson [14] describe 
a theory of information sharing behaviour built 
around two core categories. Hansen and Kautz 
reported multiple “themes” because their data 
indicated more than one significant theme [15  pp 
6].  Multiple core categories can detract from the 
claim the core category accounts for most of the 
variation in the theory and integrates and relates 
to the other categories. 

5.5 Theoretical Sampling 
In any research project sampling strategies and 
the adequacy of the selected sample impact the 
scientific validity and reliability of the study.  For 
a grounded theory study, the population under 
study is the set of concepts that constitute the 
phenomena and not the set of individuals experi-
encing the phenomena. Therefore the sampling 
strategy must discover sufficient concepts to de-
velop a conceptually dense substantive theory. 
Grounded theory employs theoretical sampling 
where the analysts “jointly collects, codes, and 
analyzes his data and decides what data to collect 
next and where to find them in order to develop 
his theory as it emerges” [30  pp 36].  
 
Theoretical sampling is different from selective 
sampling which uses a predetermined selection 
process. Theoretical sampling is driven by the 
emerging categories and hypotheses, and is there-
fore an ongoing process which cannot be pre-
determined. It is a critical practice supporting the 
development of an emerging theory that is tightly 
intertwined and supportive of iterative and con-
current collection of data. “By responding to the 
need for theoretical completeness, theoretical 
sampling directs the researcher to new data 
sources which constantly generate the parsimony 
and scope of the theory as it accounts for how the 
main concern is constantly resolved” [28  pp 158]. 
According to Glaser “taking a random sample of a 
set number of people does not make sense in 
grounded theory” [28  pp 159]. By sampling indi-
viduals a researcher may repeat samples of the 
same concepts, but may not be adequately sam-
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pling the concepts in the problem space to pro-
duce a grounded theory. 
 
Theoretical sampling means it is difficult to ar-
ticulate in a grounded theory proposal when it will 
be done because there is no “N”, just sampling for 
saturation and completeness [28].   Data collec-
tion continues until all categories are saturated, 
that is, when further collection of data indicates 
no new categories or the need for the expansion of 
existing categories and all data fits into the exist-
ing categories. 
 
Our First Report did not employ a sampling strat-
egy, we simply re-used data that had been ac-
quired for another study and coded it. Re-using 
data acquired from another study is common in 
many studies. Orlikowski [13],  collected her data 
as part of a larger study examining the social 
process of developing, implementing, and using 
process technology in a software production envi-
ronment. Orlikowski’s approach to theoretical 
sampling was to preselect two organizations for 
their  for their similarities as well as their differ-
ences [13  pp 312]. 
 
Many studies  were like Whitworth and Biddle[18] 
where it is difficult to determine if interview can-
didates were pre-selected to provide a wide range 
of role perspectives or if they were selected as 
categories emerged during analysis because they 
were likely to possess knowledge useful for ex-
panding the emerging category. Whitworth and 
Biddle do describe how their “interview guide 
evolved as the study progressed based on coding, 
memoing, theoretical category development sur-
rounding the questions highlighted by the theo-
retical framework, and general impressions 
between interviews” [35  pp 56]. 
 
Razavi  and Iverson [14] describe purposefully 
selecting nine participants for their study because 
they were seeking “expert participants with rich, 
extensive prior experience with the phenomenon 
in order to be able to provide the researcher with a 
valid account of their experience” [14  pp 461]. 
This purposeful sampling was subsequently fol-
lowed up by “theoretical sampling, a procedure 
through which we consciously selected partici-
pants according to their potential for developing 
new insights or refining the insights that had al-
ready been gained”  
 

For our Pilot Study, we initially started with pur-
poseful sampling and selected three participants to 
interview. These participants were chosen because 
of their willingness to participate in our study and 
also because in our opinion they had a good sense 
of what was happening on their project and were 
able to articulate this.  In our Pilot Study we can 
make a weak claim to theoretical sampling be-
cause during our analysis of the collected data we 
noticed the emergence of a category “manage-
ment expectations”.  We decided to expand this 
category by inviting the Chief Operating Officer 
to participate in our Pilot Study. The data we were 
able to collect was both enlightening and helped 
us expand the category.  

6 Is it a Grounded Theory? 
Our First Report and Pilot Study and most of the 
papers that explicated their research method 
committed what may be labeled methodological 
transgressions [46], the researchers did not follow 
the fundamental practices of grounded theory, 
constant comparison and theoretical sampling. 
Other common grounded theory pitfalls include: 
 

No core cate-
gory 

 The core category is the basis 
of grounded theory and there 
is no theory without it.   
 

No Process 
 

The theory did not describe a 
process of how the partici-
pants resolve their main con-
cern. 
 

Forcing The researcher attempts to 
force the data into a pre-
conceived theory rather than 
let the problem and theory 
emerge from the data. 
 

Premature Clo-
sure 

causes the theory to be in-
complete (categories were not 
saturated) to lack density and 
to inadequately cover the be-
havioural variations 
 

 
Many of the papers applied grounded theory me-
chanically revealing what Suddaby called “a neu-
rotic overemphasis on coding” [47].  This 
unfortunately tends to lead to a belief that 
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grounded theory is merely a coding practice 
which risks creation of results that are merely 
products of content analysis and not theory. The 
problem is that content analysis has a significantly 
different goal than grounded theory and different 
criteria for reliability and validity.  
 
A grounded theory is not an inventory of concepts 
annotated with quotes from research participants. 
A grounded theory is an integrated set of catego-
ries that explain the process of how the research 
participants resolve what is of concern to them.  
Examples of grounded theory are Hall’s studies 
into the experience of parents after child birth [48, 
49] and McCallin’s study of health professionals 
working in interdisciplinary  teams[50]. 

7 Is a Grounded Theory 
Necessary? 

Constant comparison analysis makes grounded 
theory a time consuming tedious process. Some of 
the studies we reviewed explicitly stated they had 
used grounded theory practices and did not claim 
to create a grounded theory. This is perfectly rea-
sonable as long as we do not claim that we are 
creating a grounded theory because in doing so 
we are claiming to have discovered the main 
problem of the participants and how they resolve 
it.  
 
There are many alternative approaches for analyz-
ing qualitative data and generating theory besides 
grounded theory. Reporting research in a descrip-
tive study is a valuable and often overlooked op-
tion [51]. The use of grounded theory practices 
can help a researcher make sense of the large vol-
umes of data collected during a qualitative study. 
Our First Report and most of the reviewed papers 
demonstrate the value of content analysis because 
while they do not present a grounded theory, they 
offer a rich description of a phenomenon. Numer-
ous papers have pointed out the benefits of com-
bining grounded theory techniques with other 
methods of inquiry such as ethnography [52]. 
 
Finally there are also other theory building meth-
ods such as Eisenhardt’s method for inductive 
theory development from case studies [32]. Or-
likowski’s investigation into CASE tool adoption 
is an example of Eisendhardt’s method.  

8 Lessons Learned: It Isn’t 
Easy 

Length restrictions prevent us from fully charac-
terizing other essential grounded theory practices 
(e.g. memoing, theoretical sensitivity, theoretical 
pacing). However, we have learned several les-
sons from our investigation into grounded theory 
that should guide how we design and report 
grounded theory research: 
• There are multiple variants of grounded the-

ory and we must be clear about which variant 
we are following. 

• The researcher begins with a general area of 
interest rather than with a specific problem. 

• The constant comparative method is one of 
the key practices of grounded theory and is 
much more than iterative collection and 
analysis of data. 

• Exclusive use of semi-structured interviews 
does not do justice to grounded theory.  In-
cluding interviews, document analysis, and 
participant observation is more desirable for 
data collection. 

• There is no theory without a core category 
that accounts for a "pattern of behavior that is 
relevant and problematic to those involved" 
[30  pp 93]. 

• Theoretical sampling means the emerging 
theory guides the sampling process and we 
can only plan in advance initial purposive 
sampling.  

• A grounded theory explains how people re-
solve their main concern. The core category 
is often a process. 

• It is useful to employ grounded theory prac-
tices to manage, categorize, and describe 
data. It is not acceptable to claim that all de-
scription constitutes theory. 

 
Grounded theory is not easy and our discipline is 
not alone in misunderstanding grounded theory. 
In a review of some 146  nursing papers which 
purported developing a grounded theory, only 33 
papers qualified as a grounded theory [53]. Some 
of the early grounded theory writings do not help 
illuminate what grounded theory really is often 
describing grounded theory in near mystical terms. 
This makes it difficult for the grounded theory 
novice to fully understand what it really is all 
about.  According to Glaser the most effective 
way to learn grounded theory is to learn from 
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someone who has already done it. Unfortunately, 
most of us do not have a mentor we can turn to 
help guide us through this land-mine filled maze. 
Glaser referred to those of us in this position as 
minus mentorees.  
 
Some of us are fortunate to be associated with 
institutions that have research oriented Nursing 
Schools which have a long and respected tradition 
of qualitative research and grounded theory. This 
is how we began to improve our understanding of 
grounded theory by stepping out of our comfort 
zone into another discipline to learn the research 
methods we require to conduct this study. Our 
strongest recommendation is if this resource is 
available to you, then take advantage of it. The 
grounded theory institute 
(www.groundedtheory.org) is another resource. 
 
If people truly trump process then we need re-
search methods that help us understand how peo-
ple interpret their situation and grounded theory is 
an excellent method for this. However if we are 
not rigourous in our application of grounded the-
ory or do not raise our expectations of what is 
claimed as a grounded theory then we be offering 
journalism as research. Worse, we may be miss-
ing the real problems and their management that 
are the real concern to the developer in the cubicle. 
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