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Abstract

There ae many disciplines that have well -defined theoretical founditions and techniques for
studying human behaviour. One such technique is ethnography which originates from
anthropdogy and sociology. Ethnogaphy is an inductive, qualitative technique suitable for
investigating complex human phenomenain an open-ended manner. Results from these studies
tendto be descriptive and prosaic. Neither the style nor the findings of ethnographies foll ow the
research model presented by physics, which can be problematic for some readers. This paper
reviews ome of the gpproaches and theory used by ethnographers to cournter misconceptions
abou their methods and to present their work as rigorous, scientific research.

Introduction

Despite techndogicad improvements over the years, software development remains an activity
that invaves agrea ded of human effort. These human aspeds have become the subjed of
recent research in software engineering. Asthese studies have evolved, computer scientists have
foundthat other disciplines have agreat ded to offer. Psychology, sociology, management, and
educaionare dl examples of disciplinesthat have contributed theory, methods and resullts.
Ethnography is one of these “borrowed” modes of inquiry. It has been applied with dfferent
degrees of intensity and formality in various empirical studies of software developers|[2, 7, §.
Ethnography can also provide guidancefor considering equivocd, qualitative evidence Inthis
pasition paper, the éhnogaphic goproach will be described along with some of its perceived
shortcomings. | will conclude with adiscusson d the implicaions of these issues for empirical
studies of software maintenance.

Ethnography: Facts and Criticisms

Ethnography is atednique was originally used in anthropdogy and sociology to study the
culture of groups. Theterm itself isliterally folk (ethno) description a writing (graphy). Some
examples of clasgc studies from these fields are Margaret Mead' s Growing Up in New
Guinea[4], Bronislaw Malinowski’s Argonauts of the Western Pacific[3], and Street Corner
Society by Willi am Foote Whyte [10]. It has also been used in studies of nursing, organisational
behaviour, education, and even human-computer interadion[9]. The defining characteristic of
an ethnography isits goa “to grasp the native’ s paint of view, hisrelationto life, to reaise his
vison d hisworld” [3] (p. 29. Thisisusually accomplished by the researchers immersing
themselvesin afield site for an extended period d time. Ethnographers typically use some
combination d observation, farticipation, andinterview. The notesfrom avisit to the field must
be highly detail ed and descriptive, asthey are the raw datafor later anaysis.
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What sets ethnography apart from other qualitative studiesisthat “No hanogenous units or
spedfic characteristics of culture are defined a priori, bu rather those groups and pocesses
reaognized by native participants are discovered and studied ‘in their terms’ during the research.”
[2](p. 36§ When starting an ethnography, the researcher neals to cast aside any pre-conceved
nations of the site or the phenomenon leing studied. She needs to be highly observant and
sensitive to the small est detail s of the site. During the early stages of a study, taking notes can be
difficult, as the reseacher may not yet know what isimportant and so must record everything in
detail. Over time relationships and patterns will emerge from sequences of events.

Ethnography is an inductive, open-ended mode of inquiry. It usually starts with a broad
statement of interest, for example, “the role of documentation in software process'. The
conclusions and endpants are rarely defined from the start, and they can deviate significantly
from initial expedations. Asaresult, the texts on hawv to perform ethnographies, from starting
the study to analysing the data, tend to offer only high-level strategic advice [1, 5, § One
comment that ringstrueis, “You knaov when you're dore when you knov what questionsto
ask.” Thefinal resultstendto be booklength descriptive stories, reflecting the complexity of the
phenomenon keing studied. Often they do nd contain asingle statistic or table. However, these
descriptive acoourts are esential to understanding quantitative data and interpreting statisticd
generali sations.

There have been many criticisms of ethnogaphy as an “un-scientific” approach. It isimportant
to nde that these aiti cisms often come from within sociology and anthropdogy, as well as other
disciplines. Advocaes of ethnogaphy are well aware of these potential problems and take pains
to addressthese wncernsin their work. Their experience can provide guidancefor how
researchers in software maintenance can deal with qualitative studies. In the remainder of this
sedion, | will li st some of these aiticisms (and misconceptions) and present counter-arguments.

Claim: “The field notes and the analyses are all based on the researcher’s
interpretation and theoretical background. How do you know that some one else doing
the same study will come the same conclusions?”

Subjedivity isafact of life. Since diminating it or controlli ng for it is not passble, the
researcher must take into accourt of subjedivity and personal impad onthe site during data
colledion. The goal isto make nate-taking and analysis as transparent as possble. When
writing field ndes (or “acourts’ or “memos’), the researcher must take care to separate direct
observations from labels or generalisations. Rather than recording “A and B had afight”, the
observer must record al the evidence that led to thisimpresson, for example, their body
language, what they said, and even events before and after thisfight. Field ndes nead to be
objedive andthorough because they will serve & the raw datafor later analyses. During
analysis and write-up, the reseacher isfreeto use any philosophicd or theoretica approach,
provided these and aher personal biases are a&knowledged and the amnclusions are suppated by
thefield naes. The raw data, the context of the study, and the researcher’s personal context
taken together provide the transparency necessary for ancther researcher to draw the same
conclusions.



Claim: “Field studies lack experimental control and can’t be replicated.”

This criticism essentially reproaches a field study for not being a controll ed experiment or quasi-
experiment. Experiments and field studies srve different rolesin research. Experiments are
goodfor isolating the influence of factors. Field studies are goodfor understanding complex
phenomenain situ. In many of these studies, it isinappropriate or infeasible to control different
fadorsin the environment, for doing so would change the environment itself and in turn the
phenomenon keing studied.

Ethnography adknowledges the cmplexity of human behaviour. Furthermore, it adknowledges
that by simply having the reseacher in the field setting changesit. Rather than trying to remove
her influence on the groupbeing studied (an impassble task), the researcher’ s presence itself
beames part of the study and sometimesis used to draw out aspeds of the group a site.

Given that field sites are dynamic and complex, repli caions of studies sSmply are not possble.
Instead, researchers increase understanding using conver gence and triangulation. Convergence
occurs when studies with dfferent goals and focus on dfferent phenomena wme to the same
conclusion. Triangulationis the processof using disparate data, for example historicd
documents, interviews, and olservation, to suppat a wnclusion. Also, provided that the field
notes and analysisis sufficiently detail ed, re-analysisis always paossble.

Claim: “How do you know you have anything here? Your final report is just prose. You
don’t do any tests of statistical significance.”

The validity and accuracy of a study can na always be determined using a statistic. There ae
other ways of evaluating an ethnogaphy. One way is by natives to the groupthemselves. does
the @éhnogaphy reflect their experience and perceptions? Ancther way is by naive visitors to the
group does the ghnography all ow you to make accurate predictions abou the behaviour of
groupmembers? Affirmative answersto bah questionsindicaes that an ethnography has been
well dore.

On the other hand, the format of the report can be problematic becaise it doesn’t follow the
format of atechnicd paper commonly seen in computer science and the lessons learned canna
be ditill ed into a one-sentence thesis withou losing much of their value. The report for an
ethnagraphy is gructured like astory because it’ s trying to convey the native' s viewpoint, on rer
own terms. Asaresult, when some readers get to the end o the report they wonder at what was
the paint being made with all that prose. The point was the prose, the story told by the
descriptions and qudations.

Similarly, tests of statisticd significance even nonparametric ones, dorit fit with atypical
ethnagraphy. Although an ethnography may contain numbers and courts of events, they are nat
amenable to thistype of analysis. In general, when applying a statisticd tests, it is essential to
know the assumptions and unarlying data model it uses, which in turn determine whether it is
appropriate for a particular set of numbers. An ethnography can provide information that will
aid the design, generalization, and interpretation o statisticd analyses.



Claim: “An ethnography is only a preliminary study for a later experiment or survey.”

Although an ethnogaphy can servein thisrole, it isby no meanslimited toit. A high-quality
ethnagraphy is a study that can stand onits own merit. It can be used to study situations and
behaviours that are not open to ather modes of inquiry. Ethnography iswell suited for studying
complex, dynamic, human activities. The dasdc studies have stoodthe test of time and have
been criticised and re-analysed, yet nore of these aithors have gone badc to doan experiment or
survey.

Implications for Empirical Studies of Software Maintenance

Given the facts and criti cisms of ethnography, there are useful lessons for empirical software
research, particularly in the evaluation d results.

» Context isnecessary to evaluate the results of a study.

Evauation d qudlitative results relies onthe antext of the study and the researcher, which
means that providing this backgroundinformationis essential to evaluating the aedibili ty of the
study andits conclusions. From the point of view of empiricd studies of software maintenance,
it isgoodto show that a particular innovation works; for instance, inspections may be observed
to improve software quality; but it is better to know why it did so and whether the results can be
generali sed to ancther setting. Case studies fit well with this requirement to provide context and
badground*

» Usemethods appropriate to the phenomenonbeing studied.

Although this point may seem obvious, it is often difficult to do. Using the appropriate method
may require significant investment of effort in learning and preparation over ones that have been
used previously with success The gpropriate methodmay also be one which has not yet gained
wide aceptancein thefield.

*  Complex, qualitative results are nat easily condensed.

Qualit ative studies often take into consideration dsparate aspects of software development, such
as persondliti es on the team, physical layout of the offices, the source @de, change requests, and
processdocumentation. Viewing software & a mmplex processnaturally resultsin findings
which are themselves complex. Often the descriptions, or the story contained in the descriptions,
isthe main conclusion d the study. The research contribution d such a study isthe weaving
together of the stories to create adeep understanding of a dynamic process

* Qualitative datais esentia to understanding quantitative data.

When facal with two apparent confli cting statisticd results, qualitative information abou the
context shoud be used to mediate between them and to identify the underlying sources of

! Case study here refersto a particular type of study, as described by Yin [11]. Another kind of case study, i.e.
exemplars used for pedagogicd purpaoses, also provide ontextual information and are pertinent to this point.



corflict. It isthisunderstanding of the setting that all ows us to interpret statisticd
generaisations in ameaningful way and determine the gopli cabili ty of results to ather settings,
thereby furthering to our abili ty to wade through the mire of evidence

References

[1] B. Glaser and A. Strauss The Discovery of Grounded Theory: Strategies for Qualitative Research.
Chicago: Aldine, 1967

[2] K. L. Gregory, “Native-View Paradigms: Multi ple Cultures and Culture Conflictsin Organizations,”
Administrative Science Quarterly, vol. 28, pp. 359-376, 1983

[3] B. Malinowski, Argonauts of the Western Pacific: An Account of Native Enterprise and Adventure in the
Archipelagoes of Melanesian New Guinea. London: Routledge & Kegan Paul Ltd., 1922

[4] M. Mead, Growing Up in New Guinea: A Comparative Sudy of Primitive Education. New Y ork: Willi am
Morrow & Company, 1930

[5] L. Schatzman and A. Strauss, Field Research: Strategies for a Natural Sociology. Englewood Cliffs, New
Jersey: Prentice-Hall, Inc., 1973

(6] H. B. Schwartzman, Ethnography in Organizations, vol. 27. Newbury Park: Sage Publications, 1993

[7 C. B. Seamanand V. R. Badili, “Communicaion and Organization: An Empirica Study of Discussion in
Inspedion Medings,” |EEE Transactions on Software Engineering, vol. 24, 1998,

[8] S.E. Simand R. C. Holt, “The Ramp-Up Problem in Software Projeds. A Case Study of How Software
Immigrants Naturalize” presented at 20th International Conference on Software Engineeaing, Kyoto,
Japan, 1998.

[9] J. Simonsen and F. Kensing, “Using Ethnography In Contextual Design,” Communications of the ACM,
vol. 40, pp. 82-88, 1997.

[10] W. F. Whyte, Street Corner Society. Chicago: Chicago University Press 19431981.

[17] R. K. Yin, Case Study Research: Design and Methods, Second Edition. Thousand Oaks: Sage Publicaions,
1994

Author Information

Susan Elli ott Sim isaPh.D. student in the Department of Computer Science d University of
Toronto. Her research has focussed onempiricd studies of software maintainers and the
development of program comprehensiontods based onthese studies. She has dudied software
maintainers at various organizations in Canada, including IBM. The material for this position
paper was derived from a sociology course onfield methods and an ethnogaphy she performed
for that course. Her reseach interests include program comprehension, software achitecture,
and pocessimprovement, as well as ftware maintenance





