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Abstract

Purpose: The purpose of this paper is twofold. First, it explores the possibility of sustaining IT
investment intangible values by using IT as ‘cognitive tools’ to create technology-driven organization.
In this capacity IT plays the role of creating an environment that facilitate reflective thinking, learning
and collaborating with users. Second, based on this IT role, the paper examines the implication of
such IT role toward the evaluation of IT investments criteria.

Design/methodology/approach: The author applied Heidegger’s ‘tool analysis’ framework to
investigate the ‘place’ of technology in users’ world. The framework is used to amplify the role of
technology in a working environment. A case study of new technology appropriation is presented. To
examine the empirical evidence, a content analysis method is applied.

Findings: On the one hand, IT has transformed from being a back-office enterprise to a strategic ally
in managing organizational processes, communication and work practice collaboration. On the other
hand, contemporary organizations are in continuous self-design process to keep themselves adaptive
to a competitive environment, hence called self-design organizations. Thus, the concept of ‘value
creation using IS’ should shift from the mindset of using IT as an infrastructure intended to manage,
store and transfer information to a strategic ally that can help to create a technology-driven
organization. In this role, IT systems can be used to create a suitable environment for self-designing
process. In addition, IT investment evaluation criteria should be based on the facilities IT systems
provided for self-design practice.

Research implications – Three implications were identified for the following IS activities: (1) IS
design - developing IT systems using complete user requirement analysis and seamlessly match
making these requirements is implausible. The goal of design should be to stimulate and
accommodate self-designing. (2) IS implementation – The goal of technology in the work environment
is holistic and experimental. In order to retain tacit knowledge resulted from socio-technical
entanglements, organization should aim to continuously re-adapt current system. (3) IT investment
evaluation criteria should include whether an IT system can contribute to knowledge creation in self-
design organization and play a tool-like role to improve work practice.

Paper type: Theoretical and Empirical

Keywords: Value creation, cognitive tools, IT investment, IT role

1. Introduction

The topic of IT investment evaluation is multifaceted in nature as it is closely related to different
organizational and complex decision-making processes (Serafeimidis & Smithson, 1999). We have
witnessed different methods of evaluating IT investments which are mostly built around economic
value (Peppard, Ward, & Daniel, 2007; Ward & Daniel, 2006). Applying these methods would have
been straightforward in the earlier decades of IT systems since IT systems were mainly develop to
solve the bottleneck of information access and data processing. Today, we are on the top of the
iceberg where “all information is at your figure tips” quote seems to become a reality (Nunamaker,
2000).

The continuously increasing knowledge retaining ability of technology and the emergent nature of
organizations further complicates the effort of creating a one-size fits all IT investment evaluation
method. Important as it is, economic based evaluation criteria has faced challenges of evaluating the
so called ‘intangible’ IT values (Hopwood, 1983). The notion of intangible IT investment value is
increasingly becoming an accepted knowledge in the IS research (Gomez & Pather, 2011). There are
examples where intangible values of IT investment have been identified and attempted to be
evaluated both before and after IT investments (Kleis, Chwelos, Ramirez, & Cockburn, 2012; Silvius,



2012). Still, comparatively little guideline is available as to how to derive and sustain such intangible
benefits using IT investments.

Thus, the main agenda in this paper is to explore and propose the possibilities of using IT as a tool for
developing and sustaining such intangible benefits. In addition, the paper explores how to evaluate IT
‘tool like role’ from the perspective of self-design organization and work practice improvement. The
study propose, first, a cognitive value creation approach in IS, which concerns with designing and
implementing IT solutions that not only plays an instrumental role in solving specific problems and
automating users environment but also enabler role for users to apply their reflective thinking skills to
improve the overall work practice. Second, based on this ‘tool-like’ role, the paper asserts that IT
investment evaluation criteria should also include IT systems’ role to improve work practice and
facilitate organization’s emergent behavior. In this suggested approach, technology should play a
platform role for users to articulate potential improvement of procedural workflows. In such setting, IT
system can be designed in order to facilitate learning, thinking, and collaborating with others users.

Before discussing the arguments for re-thinking the role of IT, it is important to define what it means to
have a cognitive role. This paper does not promote the notion of mimicking human intelligence
(cognition) in order to give cognitive role for IT artifacts. In fact, methods adopted to develop IT
systems such as Artificial intelligence goes in contrary with what is outlined in this study. Instead,
cognitive role is targeted to ‘engage and facilitate’ human cognitive processes (Jonassen, 1994). One
example of such platform role can be the degree in which a technology allows users to work in
collaboration to combine their cognitive abilities to achieve organization goals (Nunamaker, 2000).

The paper draws on a case study of newly implemented Learning Management System (LMS):
Moodle. Mid Sweden University has adopted the Moodle system in its three campuses. The author
was able to follow the adoption process of Moodle for the last 6 month. In addition, the study includes
an in-depth interview with the so-called Moodle champions, who have been responsible for the
smooth transition of LMS from WebCT to Moodle.

The paper is structured in the following manner. First, it discusses IT investment evaluation
challenges literature guidelines. Second, using Heidegger’s (1927) holistic ‘tool analysis’ framework, it
will discuss technology’s potential of revealing best practices in the work place. After presenting a
case study, it further develops the concept of using IT system as a learning platform to improve work
practice. Finally, the paper concludes with a discussion of possible IS design approaches to
operationalize the concept of developing cognitive tools.

2. Theoretical Background

With regard to IT investment evaluation challenges, a number of researchers have proposed different
ideas, methods, theories and guidelines.

Weill and Aral (2012), for example, identifies four classification of IT investment types that can be as a
base for evaluating IT investment in organizations. Each classification represents “a different IT asset
class with its own unique” IT return of investment profile (Weill & Aral, 2012). They identify
transactional, informational, strategic, and infrastructure types of IT investment. Transactional
investments are those related to cutting cost IT systems. Informational investments are merely
concerned with flow of different information in the organization. Strategic IT system concerns with
finding competitive advantage in the market using different IT systems. The infrastructure types of IT
investments are shared IT services such as server, domain application and email systems. The
authors conclude that measurable gain can be attained through “interlocking business practices” that
includes efficient IT practice and competent human resources.

Silvius (2012) proposes a ‘multivariable value assessment sheet’ that bases the balance scorecard
theory essential criteria such as business value, strategic value and flexible value. The author made
distinction between two approaches that can be used as a base for evaluating IT impact in
organizations. On the one hand, the variance approach can help to understand a direct relationship
between IT investment and organization performance. On the other hand, the process approach can



be used to understand how this relationship works. Based on these two approaches, the author
develops a framework that evaluates organization performance impact results from IT investment.

Gomez and Pather (2011) signifies the need for developing methods that focus on intangible IT
benefits. According to the authors, much of IS investment criteria bases tangible benefits such as
ROI. They claim that intangible benefits of IT such as “empowerment, self-esteem and social
cohesion” are more important for organizations.

The above exemplars show there is a general consensus among researchers regarding intangible IT
asset values that are important to organizational performance. In addition, these intangible benefits
are usually reflected upon after technology is implemented in users’ environment. Hence, the
research surrounding IT investment evaluation seemed mostly concerned with the question of “how to
evaluate what is already invested”, rather than “How one should develop and implement to get the full
benefit of IT investment?” The later question is the concern of this paper. As noted briefly in the
introduction part, answering this question is not a trivial task because of two main factors.

Firstly organizations are in constant flux to keep up with a ‘rapid development of technology, global
market and constant change of consumer needs’ (Truex, Baskerville, & Klein, 1999). In order to meet
these changelings, organization continues to evolve and emerge, hence the name self-design
organizations. Self-design organization may ‘exhibit temporal regularities’ (Truex, et al., 1999), as they
are chasing toward organizing. They are always in the process of pursuing to form a structure but
never fully arrive to the state of structure.

Secondly, adopting new technology is not a straightforward task simply because of capricious human
response. In adopting new technology, humans bring residual socio-technical entanglements,
articulation of past work practice and history of past experiences. In fact, the process of appropriation
is that of holistic nature. Based on Heidegger’s ‘tool analysis’ framework, the next few paragraphs
discuss holistic way of technology appropriation process.

2.1. End-Users’ Technology Appropriation

The works of German philosopher Martine Heidegger first published in his book ‘being and time’
(1927) and in his subsequent works where he discussed the concept of technology (Martine
Heidegger, 1957). In these works, Heidegger has looked at different modes in ‘which we exist and
encounter’ the outside world (M. Heidegger, 1962). The way we exist or being human (he called the-
being-of-human - Dasein), is "engagement in practice” (Riemer & Johnston, 2013). Dasein cannot be
explained without encounters or engagement in practice with the world. In addition, our most
‘frequent' interactions with the artifacts are not with a mode of 'consciousness' but in 'taking-them-for-
granted’ mode as an everyday life activities or equipment (Harman, 2010). Even though, we
selectively choose to give attention to specific materiality of technology, we continue to fail giving
meanings to surrounding environment that makes the current reality true. The whiteboard hangs
visibly in front of my desk is outnumbered by the many ‘invisible’ matters that support this reality: the
wall, the building foundation, the surrounding mixture of gases, and many other factors. For the most
part, these supporting entities are hidden (withdrawn) from my conscious reality and continues to
perform 'their unnoticed labors' (Harman, 2010). This is Heidegger’s tool analysis: things we
encounter everyday are manifested themselves as ready-to-hand ‘equipment’. As Heidegger puts it
“the less we just stare at the hammer-Thing, and the more we seize hold of it and use it, the more
primordial does our relationship to it become” (Martine Heidegger, 1957).

As routine gets its way, the attention we give to new artifacts becomes ritual to the point where their
‘material properties’ become invisible. Every time a carpenter picks a hammer he looks for ‘nail-
hammering’ equipment, rather than hammer with different properties: what is made of, the shape, size
and other surrounding environmental factors. In Heidegger’s work, this being of equipment is referred
to as a ‘ready-to-hand’ (Zuhandenheit) phenomena, where artifact’s properties remains concealed
‘insofar as they functions properly' (Harman, 2010). Present-at-hand (Vorhandenheit), the opposite
state of being equipment, is used in reference to sorts of three states where Dasein gives a
“circumspective deliberation”(Koschmann, Kuutti, & Hickman, 1998): a) At first encounter of
equipment (b) in malfunction of equipment (un-ready-at-hand) or (c) simply observation of physical
matter 'occupying a distinct point in space-time’ (Harman, 2010).



IT artifacts manifested to users mainly as ready-at-hand equipment in a daily base, even though
present-at-hand state is always existed within. “In the users world IT is equipment” (Riemer &
Johnston, 2013), ready-to-hand for daily activities, not a merely instrument with different properties.
Gibson (1986, pp. 134) observes that "what we perceived when we look at objects are their
affordances, not their quality” (Gibson, 1986). In other word, part of the technology that manifested
itself as ready-to-hand is based on the perception of a user, or in Gibson's word: "what the object
affords us is what we normally pay attention to". For Heidegger, these affordances continue to change
based on the context Dasein is continuously exposed to; so goes the definition of technology for him;
"it is the way of revealing” (Martine Heidegger, 1957). IT artifact based or perpetual (workarounds)
continues to change, even though the properties of technology remain the same. Heidegger’s holistic
framework emphasizes two important notions of user’s behavior during technology adoption.

First, user’s response to technology is always contextual or in Heidegger’s term users are ‘thrown’ into
context (M. Heidegger, 1927). This concept downplays the importance of targeting to develop a
‘perfect match’ with deemed user requirement representations for two reasons. On the one hand,
Dasein’s daily routines are full of articulations and negotiations that may or may not involve IT
artifacts. It is implausible to capture such socio-technical entanglements in a specific timeframe of
user requirement analysis. On the other hand, users’ context is always in the state of flux. Contexts
are local and temporary in nature. For example, a workaround applied for a given problem may not
always work as context of the same problem changes. Gerson and Star (1986) observed conflicting
workarounds that are applied to the same problem over a period of time.

Second, users are always in the ‘midst of action’(M. Heidegger, 1927). As it is outlined before,
Dasein’s being-ness can only be understood through its ‘practice of engagement’. Dasein’s practice is
that of ‘structural coupling’(Maturana & Varela, 1980) amounted to reflexive response. It mainly
involves articulating local circumstance, user’s socio-technical experience, negotiation with other
users, and procedural work flows.

The next section presents a case study that demonstrates user’s holistic adoption of technology. In
particular the case study illustrates how old system imbrications affect new technology adoption and
by proxy the work practice. Heidegger’s holistic theoretical framework is applied to analysis the
empirical evidence.

4. The case study

The paper will evaluate a case study where user’s behavior of adopting a new IT system is reflected.
The new technology is a learning management system called Moodle implemented on three
campuses of Mid Sweden University, Sweden. The system is an open source technology aimed for
modifying and gradual enhancements.  The system is fully operational since January 2013, replacing
an old learning system called WebCT.

4.1. Research Method

In examining end-user’s technology adoption behavior, I have applied a ‘content analysis’ method.
(Klein & Truex, 1995). The university has nominated 16 Moodle champions that oversee the process
of appropriation in their respective departments. I was able to follow the appropriation process in the
last 6 month and conduct an in-depth interview with 8 Moodle champions. In addition, I was
continuously in touch with a number of LRC staff and conducted 3 in-depth interviews with system
developers and Moodle administrator.

4.1.1. Data Analysis

In analyzing the interview, I gave a particular focus on the holistic nature of work practice and the role
of IT in contextual settings. In particular, I have followed these steps to analysis the empirical
evidence:

1) All the interviews are transcribed and uploaded to Atlas.ti software

2) After re-reading all the interviews, I started to code the first few interviews manually. In doing so, I
looked for patterns at contextual level. For example, after finding similar pattern of response to the
same question, I have labeled them using the identical code. I repeated this process for almost 20%
of the interviews manually. The rest of the interview was coded using Atlas.ti software.



3) After coding each response on question by question base, I looked for patterns (similarities) in each
code. Three themes have emerged (see table 1). Then each theme was compared with the original
interviews response codes.

The following table summarizes the content analysis result.

Table 1: Three Main themes of context based coding
Categories Descriptions Examples

Socio-technical
residuals

User engagement with new technology
is based on past socio-technical

entanglements.

“It doesn’t have any file system
at all per course or something
like that. I would like to have
something similar to WebCT,

since it felt home”
Tool like use Technology can assist to design, think

and learn how to do daily activities.
“It is not really instrumental. It is

more like a learning product I
must say. There are a lot of

more things I would say that it
can enable us to structure the

course, and we have quite a lot
of different tool for learning.”

Articulation End-users daily activities involves IT
system, workarounds, coordination with

other users and a whole other
negotiations.

“I know some teachers set up
their own websites, either

internal or external. They tell
students to login to those

software’s”

4.2. Presentation of findings
Based on the empirical evidence, this section discusses the three main themes from Table 1.

4.2.1. Socio-technical residuals

Users’ first response to the implementation of Moodle was comparing the new systems with the old
system to located affordances. Thus, their evaluation of the new system was based on their past
knowledge of context and practice. (“If I compare to WebCT, I think it is getting better as usability. In
the beginning I thought that Moodle is kind of not complicated, but there are a lot of links and not
always it feels a natural groupings of lists that makes it a bit awkward” tagged03). This finding is in
consistent with Heidegger’s holistic framework that describes user’s reaction as context base practice.
Users are "thrown into" context and their reaction as to technology contains ‘historical context’ as a
background (M. Heidegger, 1927).

The socio-technical entanglements that were made possible with the old system persist as a normal
way of daily activities. Within this historical context, the old system has become ‘ready to hand’
equipment. The author has observed that users were reflecting the same socio-technical engagement
ways as they did with WebCT. (“This menu was on a tab, and I used to change courses with selecting
taps. Where do I get information about other courses”? tagged1). With new system adoption, those
valuable entanglements were replaced with new work practice. This led to the loss of many years of
tacit knowledge developed during the old system.

4.2.2. Tool like use

End-user’s new system appropriation behavior provides a glimpse of cognitive role of IT systems.
Appropriating new technology enables users to reflect on their daily work practice. (“And this will help
them to be organized very well. It puts (the pedagogy) puts on the surface, the design makes it
obvious for us to work with it. I can see that the possibility to let the students to work together. E.g.
Blogs, wikis, videos, we use to have that other locations like Google docs. I could see on teacher’s
face that when they see that it can be done here it is really good for them”Tagged10).



After users came to understand that their system can be modified accordingly with user’s requirement,
they have started to comment to enhance the system. (“People will have to find out their own way on
how to adapt themselves with the system after some time use and if that happens they will come up
with some suggestion and plugins, especially if they know that the system can be adaptable. I think all
users will find their way of being comfortable with a system.” Tagged01)

4.2.3. Work practice articulation

Finally, the case study reveals that end-users daily activities are full of articulation, inconsistence
decision, workarounds and “learning by doing” experiences (Schön, 1999). For example, most
interviewees confess that they have workarounds applied in their everyday activities. (“I have
workaround as well, which I created before long time ago, from WebCT limitation, but I continue using
it, in fact I adapted my old solution (to) the new system. Workaround stick longtime may be even
though you don’t need them anymore” Tagged08).

5. Analytical discussion: Cognitive value of IT in organizations

5.1 Users do not apply IT as ‘means to end’ instrument, but as a cognitive tool to facilitate
work practice

Based on the case study, users apply a whole set of articulation to achieve their goals (See
Articulation category). On this role, users are ‘designers’ of their daily activities and implement IT as a
tool to facilitate their design of articulation. The tradition of developing material properties of IT system
to fit with requirements goes back to the positivist tradition of industrial revolution, where technologies’
contribution is clearly defined in a means to end format (Schön, 1999). The reasoning behind this
approach is dualistic ontology which implies that the knowledge of reality can be objectively outlined
and users need is definable as sets of operational ends. Defining value creation in dualistic ontology
is a straightforward task. Users need equates to operational ends, and if those ends are successfully
met, the adopted technology is a success. The reality is user’s ends “can be confusing and conflicting”
(Schön, 1999), let alone their future needs. Thus, the role of IT should move from targeting user’s
ends to facilitating those ends.

5.2 For users, the goal is always about improving daily work practice.

Unlike the traditional instrumental role of IS, cognitive tools are targeted to facilitate work practice
improvement. As it is observed in the data, user’s way of thinking is holistic in nature toward improving
their work practices (See Articulation category). In addition, whichever choices an organization made,
user’s ultimately imbricate with an IT system that is available for their use. Overtime, new technology
will have a place in their daily activities and become ready-to-hand equipment (Riemer & Johnston,
2013). Instrumental based technology obliges users to interact within the boundaries of the socio-
technical entanglement results from imbrication.

The implication of this rationale for evaluating IT investment can be clarified in the following example.
Let’s say an organization is in the process of making a choice to implement technology X or Y. If the
organization decides to apply choice X, by proxy, it is also making a choice of long-term imbrication
that come with choice X. This includes different articulation, workarounds, work practice and other
holistic implications than if the organization chooses to go for choice Y (See socio-technical residuals
category). Choice X will ‘reveal' different work practice in the long run than if choice Y was chosen.
Thus, during the evaluation process of technology investment, organizations have to look beyond the
instrumental properties that a technology can provide. Evaluation criteria that targets work practice
improvement instead of instrumental problem solving ability is align with how user’s daily interact with
technology. While carefully crafted technologies aims at reaching specific goals, cognitive artifacts
provide a platform to improve how to reach such goals.

5.3 Emergent knowledge construction

As a base for self-designing process, cognitive tools provide environment for constructing new
knowledge (See the tool like use category).They accomplish this by providing situations for user’s to
implement their new knowledge. Take for example, decision-making process in self-design
organization. This process is naturally a collaborative work. Thus, there is a need for an environment
where decision makers should be able to participate actively, organize their thoughts, and construct



their experience. Such collaboration naturally involves discussing, brainstorming and reaching a final
decision to provide evolving activities. Cognitive artifacts offer settings that enables participants to
“coordinate their activities and get an overview of their state of work process” (Bardram & Bossen,
2005). IT artifacts developed in the means to end mindset are well-equipped to solve specific
problems, but ill prepared for accommodating collaborative articulation of work practice. In addition,
they are not equipped for continuous adaption, thus they are limited to provide a setting for new
knowledge creation.

6. Analytical Summary

Consequently, technologies’ cognitive roles can be used as useful criterion to define what involves in
value creation using IS. In addition, the choices we make to select and adopted technology should be
informed with whether the technology in question has the ability to provide a cognitive tool-like
platform for articulation of work. But this is also a two-way process. While cognitive tools enable users
to enhance their articulation of work, users can also provide inputs for a ‘continuous redevelopment’
(Truex, et al., 1999), of IT systems as there is no obsolescence for cognitive tool. The result is a
holistic improvement of implementation and design and a good setting for self-design organizations’
pursuing need. The paper will conclude with revisiting the three research implications outlined in the
abstract.

(1) IS design – Customarily IS methods used to develop IT system strictly follows a fit-logic between
end-users’ need and IT functionalities. But if we aim to develop IT systems as cognitive tools, the goal
of design shift from match making requirements to designing systems that targets stimulating and
accommodating self-design. As the case demonstrates, users were more interested in accomplishing
their daily goals than particular functionalities of technology. For users, IT is co-constituted with ‘social
practices and users’ identities’ for successful business practice. Based on holistic understanding of
human interaction, it has been shown that a perfect representation of user’s requirement, future
response, and anticipation of contextual setting is not plausible. On this regard, research works like
‘design thinking’ aligned with the notion of developing IT system as cognitive tools.. Proponents of
design thinking (Brown, 2008) promotes the idea of ‘design to think’ instead of ‘think to design’. For
instance, frequent use of prototyping and experimentation considered as design thinking. In design
thinking approached, users are seen as participants of design, not as a target of consumption of a
product.

(2) IS implementation – The goal of technology in the work environment is holistic and experimental.
As organizations become more and more emergent and self-designing in their nature, technology can
play a plat-form role for such emerging behavior. More research is needed on how to plan a
technology-driven self-design organization in the management level, where IT systems targets not
only solve problems but used as a tool to improve work practice.

(3) IT investment evaluation criteria – This paper tried to look at IT investment evaluation criteria from
the perspective of effective IT use. Based on the change we witness in contemporary organizations,
the role of IT has been shifted from merely being data processing solution to a tool that can be used
to improve work practice. Based on this role, intangible IT investment values such as its contribution
for the process of knowledge construction in self-design organization and its tool-like role to improve
work practice should be accessed. Such role, summarized in this paper as cognitive role, can be used
both to sustain and evaluate IT investments.

Since this study solely based non-business environment to collect empirical evidence, it was not
possible to see the effect of users’ participation in business companies setting. Work practice
articulation studies such this can also be benefited from more number of users participate in the
research. Future works can complement these deficient.
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