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A long-drawn out debate in the field of technology is whether it is value-neutral or value-laden. While
some have argued that this debate has been resolved given the increasingly accepted view that technology
is socially constructed, this is still not reflected in mainstream research which still assumes that technology
is neutral. What is clear is that both views tend to be linked to studies that primarily focus on explicit forms
of fechnology such as technological designs and their usage. These studies, though significant, may be limited
in tferms of an underemphasis on the process by which these fechnologies emerge, a process that requires
decision-making activities made by different stakeholders and thus involves value judgments. In order to under-
stand the extent of value-neutrality or value-ladenness of technologies, therefore, it is important to examine
not only the final outcomes but also the process involved in technological development (including the arfifacts
created and used). In this study, we explored how values may be embedded in a specific IT application,
and in cases of conflict of values, how they are prioritized. We did this in the context of applications develop-
ment through an examination of the stages ranging from requirements analysis to coding fo testing and
deployment,

Keywords : Value-Neutrality Versus Value-Ladenness Debate on Technology, Discourse Analysis, Program
Codes

* First and Corresponding Author, PhD Candidate, De La Salle University
** Sessional Lecturer, Department of Management and Marketing, The University of Melbourne



Applications Development

[ . Introduction

In this paper, we explored the extent of value-
neutrality or value-ladenness of technology by
examining the decision-making activities in the
applications development context. There is a
large body of work that suggests technology is
static and objective, thus value-neutral [Carey,
1992; Sundstrom, 1998; Bilbao-Osorio et al., 2014;
Santori, 2014]. On the other hand, there is also
a growing body of work that suggests that
technology is socially constructed, which means
that the development of technologies is influ-
enced by the judgments by different stakeholders
[Orlikowski, 2000; Klein and Kleinman, 2002].
In the process, choices and decisions made reflect
biases of these stakeholders, and therefore dee-
med as value-laden [Postman, 1993; Friedman
and Nissenbaum, 1996].

Attempts have been made to study the val-
ue-neutrality or value-ladenness of technology.
However, Janz [2005] explains that a major gap
in these efforts is due to the fact that most take
a technology perspective, emphasizing new tech-
nological innovations and collaborative techno-
logies that emphasize “explicit” (tangible ones
such as user interface designs and actual pro-
duct use) knowledge. This results in the lack
of an overarching perspective that studies the
major activities involving decisions made in the
process. Further studies on value-neutrality or
value-ladenness and how these might apply to
technology are therefore significant. The re-
search question we seek to address is therefore:
what does the study of the evolution of decisions
involved during the technology development process
reveal about the extent of (value-neutrality or)
value-ladenness of technology, specifically applica-

tion programs?

To answer this question, we examined deci-
sion-making activities within the context of the
process of applications development in a US-
based organization with an offshore unit. We
employed a qualitative case study, primarily
because our research question calls for studying
the interactions and discursive activities among
human beings. We gathered data through docu-
ment reviews as well as observations involving
key entities such as the developers, program co-
des, technical design, online discussions, emails,
and chats. We then analyzed the data using dis-
course analysis techniques.

This study has at least three contributions to
theory, practice, and method. First, addressing
the research question helps us understand the
value-neutrality vs value-ladenness debate with
respect to technology. Recent literature still as-
sumes that technology is neutral. There is the
belief that this debate has been resolved given
the increasingly accepted view that technology
is socially constructed; however this is still not
reflected in mainstream research, and therefore
social constructionist approaches need to be
further strengthened. This body of work also
contributes to empirical insights as to how tech-
nologies are socially constructed, by examining
the micro-processes that go into applications
development. Second, we also contribute to
practice by presenting the implications based
on our findings allowing professionals from the
applications development domain to become
more aware of their vulnerabilities that may be
shaped by internal (self) and external (environ-
ment) factors, which then become possible areas

for improvements. Third, we make a methodo-
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logical contribution through the use of discourse
analysis on non-linguistic contexts, specifically
in a technical domain involving program codes,
is less explored and therefore, the views we can
get from this approach can provide significant
knowledge in future relevant works.

The rest of the paper is structured as follows.
The next section presents literature that broadly
frames the debate on technology and values.
The following section discusses the method-
ology, including a presentation what a case
study is, and discussions for selected data gath-
ering and analysis techniques. We then present
our findings and end with a section containing

the conclusion, contributions, and future work.

II. Debates on Technology and
Values

2.1 Social Constructionism and Tech-
nology

The question as to whether technology is val-
ue-neutral or not has its roots from early inter-
disciplinary works involving science, technol-
ogy, and society. One body of work assumes
that technology is value-neutral. Feenberg [1991],
for example, conceives technology as neutral
and without valuative content on its own be-
cause technologies are seen as tools that only
stand ready to serve the purposes of their users.
Sundstrom [1998] further explores technology
as a cognitive possibility abstracted from each
specific social context and argued that it is val-
ue-neutral before an action has been made on
a particular technological tool. Carey [1992] be-
lieves that technology such as “electronics is

neither the arrival of apocalypse nor the dis-

pensation of grace” and that it is used for com-
munication and transportation over space and
nothing more. Recent literature still assumes
that technology is neutral [Alexiadis and Cole,
2004; Bilbao-Osorio et al., 2014; Koops, 2014;
NIST, 2014; Santori, 2014].

However, there is a growing body of work
that suggests that technology in general is so-
cially constructed. This suggests that “technol-
ogy is an open process that can produce differ-
ent outcomes depending on the social circum-
stances of development” [Klein and Kleinman,
2002]. The concept of social constructionism has
been applied to various technologies such as
MacKenzie’s [1990] account of the negotiations
over missile guidance systems and through Bijker’s
[1987] significant work on early bicycles. It has
also been argued that in the development of ap-
plication programs specifically, multiple groups
embody specific interpretations of these arti-
facts, therefore there is the need for negotiation
among different social groups with different
definitions of a working product [Klein and
Kleinman, 2002]. Studies on these artifacts re-
veal that these are “products” (in quotes be-
cause products here do not refer to objective
and static artifacts) of social constructionism
mostly via design and use. DeSanctis and Poole
[1994] note that “structures are found in insti-
tutions such as reporting hierarchies, organiza-
tional knowledge, and standard operating pro-
cedures. Designers incorporate some of these
structures into the technology::+ Once com-
plete, the technology presents an array of social
structures for possible use in interpersonal in-
teraction, including rules (e.g., voting proce-
dures) and resources (e.g., stored data, public

.-.”

display screens)

Vol. 24, No. 3

Asia Pacific Journal of Information Systems 373



Applications Development

Design and innovation of technology, as co-
gently argued by Williams and Edge [1996], are
not linear, rational, straightforward, or suppli-
er-driven. Instead, they are non-linear, not fully
rational, complex, and influenced by many par-
ties such as suppliers, users, funding bodies,
and even households. They examine how the
technological design can have diversified and
socially-laden decision points. Hence, they ar-
gue that technology has been permeated pri-
marily by socio-economic factors. For instance,
the design of application programs ceases not
because the final product works in an objective
sense but because the deciding social groups ac-
cepts that the set of features in the design works
for them [Klein and Kleinman, 2002].

The use of technology in context-specific ways
gives rise to the development of subjective views
of technology. Fountain [2001] sets the distinc-
tion between [objective] technological artifacts
and their subjective enactment or use. Orlikowski
[2000] suggests that users may use technology
in ways not anticipated by the developers. For
example, a tax preparation application may be
used to simply print out blank forms but still
complete tax returns manually, or use it to learn
how to design application program interfaces.
She further notes that users may also choose
to use technologies because they have become
more knowledgeable about their use through
class training or by watching how another col-
league uses such. Variations in tasks can also
alter and adjust differently how one uses tech-
nology. Orlikowski [2001] demonstrates this
through a case involving the deployment of the
Notes application program, which was devel-
oped by the Lotus Development Corporation.
The product is an objective artifact with a fixed
set of functionalities, among them text editing

and document management. However, the ap-
plication program became a medium for the
creation of different structures, among them are
collaboration, collective problem-solving, indi-
vidual productivity, and support.

Because technology is socially constructed, it
reflects values in choices and decisions by dif-
ferent stakeholders at different points of the life
cycle of technology. These “choices” and “deci-
sions” can be referred to as biases, which in
turn, result in different outcomes or effects, mo-
stly unintended such as development of opti-
mistic/pessimistic views on technology, artifacts
“behaving independently”, and features result
in multiple unintended consequences. These are
primary justifications why technology is there-
fore deemed value-laden.

2.2 Value-Ladenness of Technology

Postman [1993] argues that “Embedded in ev-
ery tool is an ideological bias, a predisposition
to construct the world as one thing rather than
another, to value one thing over another, to am-
plify one sense or skill or attitude more loudly
than another:--New technologies alter the struc-
ture of our interests: the things we think about.
They alter the character of our symbols: the
things we think with. And they alter the nature
of community: the arena in which thoughts de-
velop” (p. 13). In the succeeding subsections,
we dissect this belief and present the arguments
how technology is seen as being value-laden.

2.2.1 Embedded Values through Biases

Friedman and Nissenbaum [1996] argue that
technology is shaped by three types of biases.
First, pre-existing biases emerge from the val-
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ues and attitudes of the designers of the appli-
cations. This may either be at the individual or
societal level, and may also be intentional or
unintentional. An individual bias results di-
rectly from the values of those who have direct
and significant influence to the design. For ex-
ample, designers of technical systems and de-
vices hold some variables fixed as background
assumptions that extend to becoming explicit
functional ends [Flanagan et al., 2008]. An or-
ganizational/societal bias comes from the broa-
der cultural context in which the systems are
being developed. For example, the general view
of overall gender biases that consequently lead
to the preconceived notion that computer games
should be designed based on the preferences
of male users [Friedman and Nissenbaum, 1996].

The second type of bias is linked to technical
limitations and factors [Friedman and Nissenbaum,
1996]. Authors argue that although they might
not be intentional, these technical constraints
may still lead to value-laden designs. For in-
stance, smaller screen size of mobile devices al-
low those that are displayed first at an advant-
age, and that when applications development
techniques may not allow for further security,
this results in privacy breach [Brey, 2009].

It is claimed that if the designers are aware
of the ways in which values may be embedded
in technology such as computer applications,
they may be able to anticipate future uses of
these applications and may be able to appro-
priately design for specific contexts. However,
it is also inevitable that these applications have
different unanticipated implications [Brey, 2009],
which is linked to the third type of bias: emer-
gent bias. Emergent bias comes about when the
intended design is applied in a social context
that triggers unintended outcomes. An exam-

ple of this is the case of text-based Automated
Teller Machines (ATMs) being installed in a
community where there is low literacy rate
with unpredictable dffects [Friedman and
Nissenbaum, 1996]. A second example involves
the Internet, an inherently democratic techno-
logy, being suppressed by human and other
technological interventions such as by filtering
access to select groups of individuals [Johnson,
1997], an outcome being the technology able to
reflect both democratic and non-democratic po-
tentialities [Camp, 1999].

Brey [2009] further proposes two other types
of bias: user and information biases. User biases
are those that discriminate against other users
of these applications, and information biases
are those that discriminate against other infor-
mation that exist in the applications. Some ex-
amples include selective access rights to users
and selective information content.

2.2.2 Unintended Outcomes from Biases

One group of studies suggests that embed-
ded values have positive effects on users. Those
who subscribe to this optimistic view believe
technology brings a better life and hope for this
world and the human race [Brey, 2009]. More-
over, Kahn and Wiener [1967] present technol-
ogy as a source of happiness, a promise of uto-
pia, which also brings progress and solutions
to problems. Furthermore, Barlatier et al. [2006]
believe that technological tools are seen as en-
ablers for people in that they encourage people
to give their opinions allowing them to feel
more free and less observed, and even inhibit
fears of expressing oneself in public, thereby in-
creasing participation and commitment.

A second group of studies suggests that em-
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bedded values generally work to the disadvan-
tage of the user, which may become the source
for more problems in society as a means for de-
humanization [Mumford, 1967]. Friedman and
Nissenbaum [1997] argue that the limited capa-
bilities offered by technology make the perfor-
mance of tasks less desirable. Also, the impo-
sition of the coded operational logic within
these technologies makes the user experience
less autonomous and limits creativity and choice,
making the users become helplessly dependent
on them.

A third group focuses on how embedded
values can be mobilized even without human
users. Some technological artifacts may even
behave autonomously and are capable of exhi-
biting behaviors on their own such as robots
and artificial agents [Brey, 2009]. These artifacts
therefore create consequences, oftentimes so-
cial consequences that reflect embedded values
[Latour, 1992].

A fourth group has sought to explore how
embedded values can be explored indepen-
dently of the actual use and consequences of
these technologies [Brey, 2009]. In such cases,
embedded values become distant because the
views of the applications developers, designers
and other professionals who work on these
technologies are “removed” from the views of
the users. Thus, there are many technology-re-
lated practices that are morally opaque because
they operate in difficult to understand ways for
laypersons. This consequently makes these em-
bedded values also hidden from the view of the
average users.

Another group of studies suggests that there
are no inherent embedded values in techno-
logical artifacts but they do argue that there are
multiple ways in which these may be used and

each use has its own sets of consequences [Brey,
2009]. For example, a laptop does not embody
specific values, but while it can be envisioned
to assist individuals on certain tasks such as
emails, its design materials can also be used to
break objects, or thought out as a tool to even
kill someone.

A final group of studies focuses on embedded
values related to specific issues. One example
is studies that emphasize privacy and trust. For
instance, Friedman et al. [2006] reported that the
installation of camera outside the office and the
display hung inside the office was meant to in-
crease the emotional well-being, physical health,
and creativity in workers, however, it was iden-
tified that those individuals being filmed by the
camera felt that the system violated their pri-
vacy.

2.3 An Overemphasis on Outcomes
and Underemphasis on Processes

There are a number of studies that explore
the value-ladenness of IT artifacts. For example,
Singh et al’s [2003] study on American-based
and Chinese-based websites focused on how
these websites are shaped by cultural values.
These, along with other studies [Pablo, 2007;
Seneviratne and Monroy-Hernandez, 2010] are
important but can be built on, primarily be-
cause they have so far focused on the cultural
ladenness of IT products or outcomes. We ar-
gue here that we should examine and under-
stand not only the value-ladenness of final out-
comes but also the process how these values
came to be embedded in the first place.

In Saarni et al. [2008] study, it was found that
selection of methods and assessment topics is
essentially a value-laden decision. Specifically,
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they believe that health technology assessment
(HTA) is not value-free, and therefore values
must be made explicit in order to increase the
international transferability and relevance of
the HTA policies. However, their study dwelt
on the interwoven nature of ethics and HTA
such as medical and safety issues and not on
the nature of an in-depth look on the actual value-
ladenness of technology. Nonetheless, Saarni et
al. [2008] believe that the study on the conse-
quences or the final outcome of technological
design or use alone is not enough but should
also consider the whole HTA process, that is,
from start to finish.

Schuurman [2007] also theorizes whether there
are any diffrences in studying and teaching com-
puter science as a consequence of our beliefs.
In his inquiry, given two programmers, one a
Christian and the other non-Christian, who will
use the same programming language, compiler,
operating system, and software engineering
techniques, he asks whether end users are able
to discern the religious convictions of the pro-
grammers. Such studies point to the necessity
of looking beyond the final outcomes by exami-
ning the process by which the two programmers
employ their decision-making and prioritization
tasks. It is in such inquiry that we are able to
assess what and how values may have been em-
bedded or not through the decisions they make
and the artifacts that are used and created in
the process. The process of technological devel-
opment is therefore of significance.

Franssen et al. [2013] define this technological
process generally in several steps as follows.
First is the definition of functional requirements,
where felt required because customers only fo-
cus on one to two features and are unable to
fully articulate all functionality they really de-

sire. These functional requirements are then
translated into the design specifications, which
detail the specific steps in order to create a blue-
print. Blueprints are used for prototyping and
testing processes that require several interactions
between various stakeholders. They further note
that it is an important modern development that
a complete life cycle of a technological artifact
is becoming a design engineer’s concern. Others
consider blueprints as end results, while others
believe prototypes are end results as well. How-
ever, the development of such technological arti-
facts goes through a continuous process of devel-
opment/evolution, to the point of not being able
to identify what the end product is.

Notably, another study by Amiel and Reeves
[2008] argues that the current role of educational
technologies fails in improving the educational
practices and outcomes. They suggest that this
is because current research focuses on the actual
use of technologies as current views mostly
present technology as tools. They add that more
democratic research practices involving recog-
nition of technology as a system, possibly di-
rected by values, beyond its tools must be pur-
sued. They further argue that technology, as a
process, implies value-ladenness possibilities and
has implications how educational technologists
can further improve research. Once it is fully rec-
ognized as a process, the aims/ends of these
technologies can then come to the foreground.

. Research Question

As presented earlier, a growing body of work
assumes that technology is value-laden. This
has led researchers to explore how these tech-
nologies are designed; however, such studies
have been conducted by primarily looking into
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final outcome or end results such as user inter-
faces of websites. We argue, therefore, that there
has been an overemphasis on end results of
technology resulting in an under-emphasis on
the decisions involved during the actual devel-
opment phases of these technologies. We can
further understand how values may have been
embedded through scrutiny of the process of
requirements analysis to coding to testing and
deployment stages. In the process, we can look
at initial designs, discussions of team member-
sas well as analysis on the basic constructs of
technology such as program codes.

We therefore framed our research question
as:

What does the study of the evolution of decisions
involved during the technology development process
reveal about the extent of (value-neutrality or) val-
ue-ladenness of technology, specifically application

programs?

IV. Methodology

To address this research question, we used
a case study and discourse analytic techniques.

4.1 Case Study

The research approach that we employed is
a case study. The case study is a research strat-
egy that aims to conduct a systematic inves-
tigation of complex dynamics involved within
a bounded setting [Eisenhardt, 1989]. It may in-
volve either single or multiple cases, as well one
or numerous levels of analysis [Yin, 2003]. Most
case studies combine several data gathering
techniques such as observations, interviews,
and document reviews [Eisenhardt, 1989].

The case study as an approach is sometimes
criticized for a number of reasons. Lee [1989]
presented an overview of methodological prob-
lems involving cases in Management of Infor-
mation Systems (MIS) studies. One challenge
raised by researchers is how to make controlled
observations and deductions in such real-life
settings. In the case of information systems,
studying a phenomenon in its real-world set-
ting impedes laboratory controls used in labo-
ratory experiments. There are also more varia-
bles than data points, which make statistical
controls and experiments less applicable. IS cas-
es are also seen to be difficult to capture using
mathematical approaches.

Lee [1989] addresses these points in a num-
ber of ways. He argues that by scanning the
empirical materials within the case study, we-
can look for the presence of natural controls or
factors that may lead to testable predictions. He
also clarified that it is mathematics that is a sub-
set of formal logic, not vice versa. This means
that logical deductions do not necessarily re-
quire mathematics. Verbal propositions may
not exhibit the convenience of mathematical
propositions, but they can exhibit rules of for-
mal logic [Lee, 1989]. Yin [2003] also proposes
the value of the process of induction, while
Krefting [1990] and Rolfe [2006] also pointed
out the importance of rigor for excellent analy-
ses of case studies.

Other problems involve replicability of events
and generalizability of findings. MIS researchers
are unlikely to get the same observations across
situations and this will hinder any subsequent
attempts to make independent investigations to
verify the findings made. While repeatable events
and observations may be difficult to achieve,
Lee [1989] argued that an alternative solution
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is to begin with the same sets of initial conditions
when looking for another case. Though ob-
servations in MIS cases may be non-replicable,
the findings that they may confirm or refute may
be replicable, and consequently, generalizable.
He added that generalizability is a quality de-
scribing a tested and confirmed theory in different
studies such as laboratory and statistical experi-
ments or case research [Lee, 1989]. Flyvbjerg
[2011] also discusses how case studies can in
fact be generalizable.

One of the key strengths of the case study
discussed by Flyvbjerg [2011] is the in-depth
understanding of contexts and processes that
such case studies generate. By mobilizing a qua-
litative case study, we explore in detail within
the context of a major application program by
looking at the processes and dynamics that are
involved, which is discussed in the next section.

4.2 Case Subject: Supplies Purchase
Ordering (PO) System

We carried out this case study in a firm that
is considered to be the largest family-owned
private dental distributor in the United States.
It has over 30,000 customers and is home to
over 1,300 employees spread across the fifty
states including its five distribution centers in
Florida, Indiana, Nevada, Texas, and its flag-
ship location in Pittston, Pennsylvania. In Fe-
bruary 2010, the company ventured into out-
sourcing, choosing the Philippines as its first in-
ternational location and making a partnership
with a Philippine-based company with the goal
of obtaining offshore support for its telemar-
keting and ICT needs. One of its projects was
the development of the Supplies Purchase Or-
dering (PO) System.

The Supplies Purchase Ordering (PO) System
was expected to be the mechanism by which
clients would place orders for its inventories.
The project involved the migration from an old-
er system to use the latest technology. The de-
velopment of the PO System followed the agile
methodology, with several stakeholders invol-
ved. The development process took a total of
six months to complete. Major requirements came
from the developer in the US who previously
implemented the system in an older techno-
logy. The project was marred by difficulties,
among them technical requirements from the se-
nior applications developers not being met by
assigned developer, and difficulties during the
testing process due to lack of clients’ close
involvement. This caused considerable delays,
shifts in deadlines, and affected production
delivery. As there are also multiple users, there
were difficulties in ensuring that all possible
scenarios are met.

Due to these difficulties, the development of
the PO System had several initial solutions,
ranging from different multiple user interface
designs and different ways of parsing the files.
What is interesting about this case is that even-
tually, the solution was found to be a single
link that accepts files that follow the cXML (com-
merce eXtensible Markup Language) format.
This link also points to a middle-tier application
that processes these files.

The revised PO System (the link) was even-
tually set up to accepts orders from clients through
submission of files. These files are parsed by
looking at specific tags to get the order details and
will then be shipped to clients based on the "ship
to address" tags defined in the files. Some of
the clients include private companies and depart-

ments from different universities in the US.
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4.3 Case Analysis

We examined the process by which the com-
pany arrived at this new PO system. We used
participant observation and discourse analytical
techniques during the six months duration of
the PO System capturing the entire develop-
ment process from the requirements analysis to
system deployment. Primary sources of data in-
cluded instant chat conversations, email con-
versations, and online intranet discussionsbet-
ween developers, users, and the management
team. We also reviewed program codes.

To analyze the data gathered, we used dis-
course analysis, which can be defined in a nar-
row sense or a broad sense. In its narrow sense,
discourse analysis may simply be defined as the
detailed analysis of a language [Crowe, 2000;
de Wet, 2001], which in practice usually takes
the form of a text such as transcribed natural
speech, professional documentation, and Inter-
net communication materials. Discourse analysis
is considered by some to be a research method
that involves the examination of communica-
tion materials to gain new insights [Hewitt, 2009].
In its broader sense, discourse analysis includes
a deeper understanding of several contextual
factors such as the relationship between dis-
course and power [Crowe, 2000], discourse and
politics [de Wet, 2001], discourse and cultural in-
clinations [Alldred and Burman, 2004], and the
like. To add to this complexity, there are other
research studies that are beginning to explore
its value to other contexts such as what is now
a growing research analysis technique called
visual discourse, where images and other sym-
bolic forms are interpreted according to the
context of what is being studied.

Whatever definition we take, there is a com-

mon understanding that discourse analysis em-
phasizes the construction of a text; various ap-
proaches exist as to how much focus to give
on context. It is important to note that in pro-
cess of providing these contextual interpreta-
tions, researchers may be affected by implicit
elements such as the researcher’'s own inten-
tions, beliefs, and feelings, there are then those
that assume that people, too, are subject to dis-
course [Jacobs, 2006; Powers, 2007].

As discourse analysis may be understood to
be the result of a human activity linked to in-
dividual or social ideologies, a number of re-
searchers believe that there is no definitive
method for discourse analysis [de Wet, 2001;
Alldred and Burman, 2004; Graham, 2005]. Hajer
[2006], for instance, prescribed an iterative ap-
proach, composed of ten steps, in doing dis-
course analysis such as interviews with key
players, interpretations and revisiting the key
actors. On the contrary, Jansen [2008] argues
against the use of series of steps as discourse
analysis must be viewed as a non-definitive pro-
cess. Consequently, this offers a wide set of ap-
proaches or perspectives, depending on the fo-
cus or type of knowledge researchers claim to
make.

The analysis was patterned from the sugges-
tion of Boaduo [2011]. First, we assigned labels/
codes to the raw data to link these bits of data
to ideas in order to see patterns. We then cate-
gorized the labels/codes by identifying how
they can be grouped together to reflect the gen-
eral idea known as the categories/themes. By
prioritizing and coming up of hierarchy to the
categories/themes, we then determined the re-
lationships that exist between them.

In discourse analysis, contextualization of the
phenomena or discourses is important [de Wet,
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<Table 1> Comparison of Natural Languages and Programming Languages

Natural Languages (e.g. English)

Programming Languages (e.g. C#)

Basic Elements

They are called words such as articles (e.g.
the) and verbs (e.g. login).

They are called tokens such as data types
(e.g. int) and variable names (e.g. counter).

Group of Elements

They are called statements (sentences).
Construction of statements is bound by
formal rules.

They are called statements (instructions or
lines of code). Construction of statements is
bound by formal rules.

Formal Rules in
Statements

They follow a set of grammatical rules or
simply grammar. These rules differ based
on the different types of statements.

They follow a set of syntactical rules or
simply syntax. These rules differ based on
the different types of statements.

Types of Statements

Statements have several types such as
declarative, interrogative, etc.

Statements have several types such as
declaration, initialization, etc.

What Sequence and
Blocks of
Statements Indicate

The sequence of statements is aimed to
build line of thought (e.g. description of
requirements) that composes paragraphs.
For instance, topic statements need to be
cited first before the detailed discussion in
order to make a more coherent point.

The sequence of statements is aimed to
build line of thought (e.g. mathematical
operations) that composes code blocks such
as if and method blocks. For instance,
declarations need to be written down first
before initialization may be performed.

Special Notes and
Instructions

They may be placed as a postscript, for
instance, but may also be embedded within

They may be embedded within other
statements (e.g. use of “//” or “/**/”), and

other statements.

are generally called comments.

2001; Borrell, 2008]. Therefore, as we are also
doing participant observation, we gain an in-
sider’s point of view or perspective about the
context of development of applications; there-
fore, much of the context used in the analysis
is assisted and informed by our experiences and
interpretations derived from the observations

process.

V. Findings

In the course of our analysis, we identified
that since one of the primary sources of data
come from program codes, it is important to
see how it can be dissected for analysis. There-
fore, while requirements for the development
of programs are expressed in natural langua-
ges, these ideas are expressed in program codes
through the use of programming languages du-

ring the actual coding. A close examination of
program codes suggests that as a language, spe-
cifically programming language, they have sim-
ilarities with those of the natural languages
such as English, which make further analysis
and interpretations involving programming
languages easier. These are summarized in
<Table 1>.

5.1 The Social Shaping of Decision-
Making Process Results in Cer-
tain Values being Prioritized

<Table 2> reveals the evidences how the pro-
cess of applications development is socially sha-
ped. We can also see how certain values are
prioritized as specific stakeholders take on and
win over the stages of the decision-making

process.
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<Table 2> Social Shaping of the Decision-Making Process

Stages

Stakeholders

Communication
Mechanism

Outcomes

Emerging Prioritized Values

Initial contact
with the first
user to explain
business-
initiated change

Business analyst
(former systems developer)
Single user(technical user)

Face to face
meeting

List of user requirements
showing “limits” of changes
(to manage user expectations)

Basic automation of order
submission function increasing
efficiency, productivity, and
convenience

Initial contact
with develop-
ment team to

Business analyst
(former systems developer)

Email with a
single page

Three proofs of concepts that
employ several options with

Basic automation of order
submission function increasing
efficiency, productivity,

Later: one of the senior
systems developers took
charge

teleconferencing

Systems developer user - .
cascade user . . user interfaces convenience, and sales goal (as
- IT director requirements .
requirements noted by the director)
Business analyst - .
(former systems developer) Rejection of the earlier three User.famlhar}ty. Stl.Ck to
. practice of using a link instead
I Systems developer Face to face proofs of concept; instead of . .
Modification . . . . . . of new solutions that involve
Four senior systems meeting, email, | displaying user interfaces, the .
of proofs . presentation of new user
developers and final output turned out to be | ! - -
of concept interfaces; Usability: quick

just a link that processes the
orders

response time as proposed by
the senior systems developers

Launching of

Business analyst
(former systems developer)

Face to face

Version 2(a) showing modified

Functionality: parsing of files;

Single user(technical user)
In-house quality tester

version 2 Systems developer meeting, email, input requirement (the use of ypes of files; Preference in best
to the first e P and put req coding practices defined by the
Senior systems developer . cXML format) .
user - teleconferencing senior systems developer
IT director
Business analyst Version 2(b) showing Flexibility and Clilstonuzathn
. (former systems developer) . . /. | to grant the client’s request in
Testing of Email and accommodations for the user’s . .
. Systems developer . order to proceed with testing
version 2 teleconferencing | request for output response

messages

and continued use of the
system.

Launching of
version 3 to
other multiple
users

Business analyst

(former systems developer)
Systems developer

Senior systems developer
IT director

Face to face
meeting, email,
and
teleconferencing

Version 3 showing

accommodations multiple users
logging in, as well as being able
to record all information about
the users’ requests (date, time,
specific orders) in a text file.

Technical Support and Ease in
Debugging: since there are
multiple users that access the
system, it is important to know
the details of the transactions
being sent to the system.

Business analyst
(former systems developer)
Systems developer

Loss of non-routine transactions
for specific users and therefore
needs to redeploy. Some
features include parsing of
special orders (those that use

Customization for Users’ Sa-
tisfaction and Achievement of
Sales Goals. The code is revised
to process special orders accor-
ding to the request of the users.

(combined technical and
non-technical users)
IT director

Tt o Nl wors - [Faland ol et mambes | gt 6
(combined technical and 8 . Y reduces the chance that they use
. processing). In cases of errors, .
non-technical users) tificats 1 will be sent the system. Also, possible errors
In-house quality tester & notification emar’ wi S | are fixed even before the
to the systems developers, aside
from being able o Toe the details | customers report them through
in a textgfile %8 the email notification.
Customer support is provided
Business analyst through email and telecon-
(former systems developer) ference; Developers tweak the
Systems developer code in rare cases but most of
Deployment Multiple users Email No change the time, users ask how to make

successful transactions for spe-
cific files and therefore adapt
to the technical implemen-
tation
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In general, we can say that there are at least
three sets of factors that affected the decision-
making processand therefore shaped the appli-
cations development process.

The first set of factors is referred to as Techni-
cal Limitations and Strengths, which include
mainly technical considerations such as non-
standard workaround due to unavailability of
features, as well as the use of recommended,
built-in implementations of features. We saw
these prevail during early stages. During the
conceptualization of the application program,
the focus was on the primary stakeholder, that
is, the users who are intended to use the sys-
tem, and the strategy was to get the require-
ments from them. However, problems arose
when these users could not specify the require-
ments with a level of precision required to ad-
dresses current problems. Therefore, in most
cases, a default priority that emerged within the
team to simply replace such detailed require-
ments was the simple, basic priority of automa-
tion of business functions in order to streamline
a manual process. This was coupled with ex-
pectations of efficiency, productivity, and con-
venience. This pattern of thinking links back to
the common notion that technological artifacts
are primarily solutions to problems of automa-
tion and efficiency. We observed this pattern
of thinking during the meetings where most
questions asked were limited to specific (techni-
cal) implementations in order for the develop-
ment team to plan the technical design - identi-
fying the limitations and current strengths
based on purely technical requirements, to the
exclusion of other factors like user friendliness
or company business priorities. After perfunc-

tory consultation with users, design tasks were

then defined by the applications development
team members themselves, often solely by fa-
miliarity of existing technical capabilities of the
current resource team. The output of this stage
was a list of user requirements, with limited
emphasis (on automation, efficiency, and famil-
iarity, to the exclusion of other values), a set
of specifications that therefore marginalized op-
portunities for best practices, resulting in limi-
tations to the functionalities and affecting cus-
tomer experience.

As development progressed, we noted that
priority values shifted as new sets of stake-
holders got involved. When the time came for
cascading user requirements to the develop-
ment team, the IT director entered into the are-
na and emphasized the company’s need for
such a project in order to increase sales goals.
Although the IT director did not normally con-
cern himself with sales, he was in this case
jointly assigned to be the coordinator, along
with the sales director for the sales team, specif-
ically to understand their requirements and
come up with solutions. His prioritization of
projects was therefore influenced not only by
technical directions but also by his functional
role. This opened up the development process
to a second category of factors, referred to here
as Management-Imposed priorities, or goals linked
to the directives of the management team (such
as resulting priorities based on sales goals, and
customer satisfaction). As a result, these busi-
ness-oriented values were now brought into the
picture and were seen to be imposed on the de-
velopers, thus reshaping the technical design
and coding process. One of the outcomes of this
process was that during the middle (second and

third stages) of development, the development
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team had to seek other solutions to support PO
transactions that would reconcile both user re-
quirements and business goals. The outcome of
this stage involved three proofs of concept with
several user interfaces, a customer orientation
meant to reflect the company goal of “pushing”
the project as part of its sales goals.

These proofs of concept were upheld as the
solution until another stage of the development
process then ushered in a new set of stake-
holders. Senior developers were brought in to
do a code review, and in this process it was
found that there was already an existing mecha-
nism between the company and the users, in
the form of an existing link in the old system.
Senior developers proceeded to focus on this
link as the solution, upholding the reasons that
it provided more usability and faster response
time.In the end, the previously-developed user
interfaces were scrapped in favor of this single
link. At this stage, business goals could be seen
to yield, at least in part, to more pragmatic pri-
orities like speed and usability.

It is also observed that although the techni-
cal development team was present in all meet-
ings and that technical enhancements were first
focused by stakeholders, it was only in the later
stage, specifically during the fourth and fifth
stages, that one important technical consid-
eration was drawn into the decision-making
arena. This involved the specific input file type
has been specified, and this consideration showed
how a third set of factors, Personal Practice, can
also shape the development process. Personal
practice refers to the individuals” undertakings
(such as by programmers” preferences, and ca-
reer goals).

During the testing (fifth) stage, an in-house

tester was, at first, hesitant to send test files to
the link because the link did not have the key-
word “dev” or “test”, which she felt might lead
to test files being processed as actual pro-
duction files. Although the developers already
argued that it may be used for testing, the qual-
ity tester insisted that such inconsistent practice
would lead to future problems such as not be-
ing able to properly identify which ones are for
development, for testing, and for production.
Tentative compromises were made to address
this; for example, it was agreed that when send-
ing test order files, senders would follow up
immediately with an mail. However, despite
regular notices, not all users complied with this
agreement. A new mechanism that therefore
emerged from this disagreement (and from the
personal practice of a tester) was a technical sol-
ution called a logging mechanism that would
allow one to track and monitor all transactions
sent by the users.

Apart from these clusters of factors, there
were other considerations that shaped the final
outcome, among them historical considerations
and special needs. Since the application is al-
ready a legacy system, there were special types
of orders that need to be processed in special
ways too. It was noted by some users that the
application may be less usable in cases where
these special orders would not be handled. For
instance, it would be inconvenient to use the
system for routinary orders and use manual
process for special ones. The logging mecha-
nism was also not enough to alert any of the
development team especially when something
went wrong, like an incorrect parsing of the test
order file. All of these resulted in other enhan-

cements being made in the system.
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5.2 Conflicting Values

The interplay of these layers of values was
not always straightforward or sequential. At
times, it was clearly observable how sets of val-
ues could contradict one another. Four examples
are given here.

Conflicts of Personal Practice could readily be
noted upon examination of the comments on
program codes. The use of in-line comments
differed per coder. Some developers considered
these comments as “clutter” that affected read-
ability. Comments could be seen as a team
members’ personal practice being imposed on
the assigned developer. They were also seen to
affect the progress of the project because the de-
veloper would have to note the practices of the
code reviewers and subsequently adapt a dif-
ferent programming style according to their
practices. The process of considering not only
the functional requirements but also the practi-
ces of the other team members therefore af-
fected judgment during the development proc-
ess too.

Another example of conflicts in personal
practice involved how the new application
should be mobilized in a testing situation. On
one occasion, the in-house quality tester used
the new tool not just for testing whether the
application was able to process the test order
files, but also to test whether the connections
to the other servers were working in order to
resolve the problem in another applications de-
velopment project that she is involved in. This
is an example of conflicting values in that a tool
that was designed for one purpose is mobilized
for other purposes, hence potentially leading to
unexpected outcomes.

A third set of circumstances where conflict
is evident is during discussions with the users
and the development team. In this context, it
became apparent that there was a need to nego-
tiate tradeofs among factors, or example trade-
offs between Functionality, Convenience, and
Security. The team had to consider that the
more features were developed, the more con-
venience the application is thought to bring to
stakeholders. However, increasing functionality
also made the output more vulnerable to glitch-
es, thereby affecting Security. In this case study,
security was prioritized because this was a
common concern among the stakeholders, and
also because the system processed payments.

A fourth point where conflict had to be re-
solved was at the level of specific if-else con-
ditions in program codes. These show that even
after functional requirements have already been
defined, and the technical framework has been
put in place, developers still have choices in
more detailed processing matters. One decision
would involve deciding which of several users
to process first. This judgment call implies that
the first in the list may experience faster trans-
actional experience. On the other hand, those
users with other business logical checks can ex-
perience longer response times. This shows that
even though adjustments by the developers are
rare, there are still specific points within the de-
velopment process where a developer’s value

judgments can shape an artifact’s outcomes

VI. Conclusion, Contributions,
and Future Work

In carrying out this study, we have made a
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number of contributions. We have shed some
light on the debate on whether technology is
value-neutral or value-laden. Our study has
shown how the process of technological devel-
opment, specifically applications development,
is permeated with human choices, and by ex-
tension, judgments, biases, and values. We have
also demonstrated empirically how, when mul-
tiple stakeholders are involved, conflicting val-
ues add complexity to development scenarios.
Our study suggests that concluding decisions
are mostly made by the developers who take
account the completion of functional and tech-
nical requirements, and who in doing so em-
bark on a process of prioritization of given
goals using his personal biases and values. Our
study therefore supports the view that technol-
ogy is value-laden. An enriched understanding
of this debate is important because it has im-
plications to the process of learning, inter-
actions, and knowledge sharing among in-
dividuals in many fields.

Second, we have made a methodological con-
tribution by extending the application of dis-
course analysis. In this study, we have found

close similarities between natural and program-

ming languages, making a significant impact as
to how future discourse analysis studies can be
made.

Finally, we have made a contribution to
practice. By exploring the micro-processes that
are implicated in the applications development
process, we hope to sensitize managers and
practitioners to the potential vulnerabilities
caused by internal (self) and external (environ-
ment) factors that may shape their decision-
making processes.

We can identify various areas for future
work. Because much of this study also involves
moral values and social consequences, we fur-
ther note that the study on ethics has gradually
shifted away from focusing solely on human
factors to exploring the role of computer pro-
grams and other technological artifacts in ethics
as well [Brey, 2009]. It has been suggested, for
example, that since computer programs are ar-
gued to have embedded moral values, they may
also be accountable to legal or moral respon-
sibilities [Johnson, 2006]. In tackling the value-
ladenness or value-neutrality of these artifacts,
it is therefore necessary to involve ethical theo-

ries in further case studies in the future.
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