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Abstract. The topic of ICT-enabled organizational change has been a focus of 

attention in information systems (IS) research for decades. Besson and Rowe 

(2012), however, have identified a lack of description and conceptualization of 

the transformation process in the main stream of IS research. This paper dis-

cusses key IS paradigms in some of the content of commonly and available well 

established IS academic text books and research so that it can then be more ob-

vious in how they address the transformation process. We therefore highlight 

original differences between two dominant IS paradigms and we consider that 

the distinction between IS as a data processing system and IS as a human activi-

ty system provides a frame of reference to explain the reasons why the gaps in 

understanding the transformation process continue to be relevant issues to ex-

plore in IS research. We also extend the debate as to how IS as a discipline 

should provide guidance on the process and practice of organizational change in 

order to prepare students to keep up with the complexity and requirements of 

real world businesses.     
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1 Introduction 

The topic of ICT-enabled organizational change has been a focus of attention in in-

formation systems (IS) research for decades. Numerous and diverse concepts, theo-

ries, methods and designs have addressed the relationships nature between the two 

variables. Besson and Rowe (2012), however, have identified a lack of description 

and conceptualization of the transformation process in the main stream of IS research. 

This paper discusses key IS paradigms in some of the content of commonly and avail-

able well established IS academic text books and research so that it can then be more 

obvious in how they address the transformation process. We therefore highlight origi-

nal differences between two dominant IS paradigms and we consider that the distinc-

tion between IS as a data processing system and IS as a human activity system pro-
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vides a frame of reference to explain the reasons why the gaps in understanding the 

transformation process continue to be relevant issues to explore in IS research.  

In view of IS as a data processing system, efforts for developing IS have been ori-

ented to the design of effective artefacts and a number of structured and formal meth-

ods in IS methodologies have been developed. Hard systems approaches have been 

applied with a focus on the efficacy and internal consistency of systems specifications 

and their development. In this perspective, the development and implementation of an 

IS are considered as a driven and results of organizational change. This stream of IS 

research is pervasive and prevalent in the higher education of future practitioners and 

academics as well as in the highly ranked IS journals. 

Considering IS as human organized activity, the transformation process is de-

scribed as an emergent learning process based on the exploration and understanding 

of contextual dependencies and supported by a number of methods and techniques. 

The socio-technical (ST) systems design literature put forward evidence of the rele-

vance of contextual analysis within which emphasis is placed on human and technical 

dependencies in the context of an evolving organizational environment. This stream 

of IS research continue to be poorly referenced and ignored even though the pioneers 

of this stream have been active and contrarian researchers since the early era of IS 

history.  

The two alternatives paradigms are essential to a discussion about the transforma-

tional effect of IS. Reflection upon the impact of each of these paradigms in relation 

to organizational change led to identify two perspectives within which IS-enabled 

organizational change is debated through two lenses: deterministic and dialectic 

views. The former view is underpinning the ICT driven change approach. The later is 

focusing on the process enabling the change through exploration, development of 

contextual understanding and problem solving activities.  

The “technological imperative perspective” considers technology use as a result of 

technology determining behavior. By regarding implementation as an isolated 

achievement, the focus is on implementing technological solutions and infrastructures 

as a result of change. Adopting such a perspective means that people will by default 

use technology for intended purposes once it is available to them. This perspective is 

widely claimed in available IS references. In this paper, it is explored and applied 

throughout the particular cases of ERP implementation and IS security policies.     

A further perspective rejects the deterministic link between technology and organi-

zation (e.g., Emery and Trist, 1965). By considering the human activity systems as a 

point of reference rather than a variable IS development design is regarded as an 

emergent learning process of organizational change. From a socio-technical perspec-

tive, it is claimed that a viable system would be more user‐centric by accommodating 

and balancing human processes rather than entertaining an expectation of a one sided 

change of behavior of the end user. Thereby, the “dialectic perspective” considers the 

use and adoption of technology as an emergent result of socio‐cultural processes, 

availability of technology and individual contextual dependencies. We argue in this 

paper that this perspective has attempted to describe and conceptualize the organiza-

tion transformation process and has dealt with the “routinization” of practices after 

change. Examples from ST literature will be used for illustration. 



Consequently, the objectives of this paper are two-fold. Firstly, we explore the key 

questions emerging from the dialectic relationship between IS and organizational 

change and put forward several examples to compare and contrast two alternative 

perspectives that may be applied in forming ICT-enabled organizational change 

views. Secondly, we highlight and extend the debate as to how IS as a discipline 

should provide guidance on the process and practice of organizational change in order 

to prepare students to keep up with the complexity and requirements of real world 

businesses.     

The remainder of the paper is organized in three sections. The first section de-

scribes a stream of IS research which have viewed ICT as the core of IS as a disci-

pline and as a practice. We also provide in the same section examples addressing 

organizational change according to a deterministic approach. The second section illus-

trates the contribution of ICT to organizational change according to an emergent ap-

proach. Finally, concluding remarks are presented in the third section discussing chal-

lenges facing academia to revise and adapt curricula design and IS research method-

ologies. 

2 ICT-enabled organizational change: a deterministic view 

The conceptualizations of IT artefact in IS research has been dominated by a com-

putational view which underpins the assertion that once the computational capabilities 

of the technology have been properly programmed and modelled the usefulness and 

usability of the technology would necessarily be guaranteed (Orlikowski and Iacono, 

2001). This view is associated to the computer science approach with an inherent 

focus on artefact development and presupposes deterministic relationships between 

technologies and organizations.   

2.1 IS as a data processing system 

The definition of an IS as a system in which data is processed to achieve efficiently 

organizational goals is commonly accepted. Table 1 presents a selection of IS defini-

tions from the widely used books in higher education for future practitioners in the 

area of IS design and management. Efforts for developing IS have been oriented to 

the design of effective artefacts that meet the information needs and requirements of 

top management. Waterfall, prototyping and prescriptive approaches for IS design 

(e.g. Teichroew, 1974) as well as a number of structured and formal methods in IS 

methodologies such as SSADM (Structured Systems Analysis and Design Method 

and Business Development Method) have been proposed and applied.  

Hard systems approaches have been harnessed based on the hypothesis that sys-

tems exist in the real world and can be identified and “engineered”. Consequently, the 

system objectives can be defined in advance and alternative means of achieving them 

can be modeled. Considering only one point of view as objective and correct (e.g. 

software developer perspective), the focus is more on how to do things in certain and 

precise situations. 



Table 1.  IS definitions and concepts in widely used academic text books 

Reference IS definition/concepts/components 

Avison and Fitzger-

ald (2006) 
“An IS in an organization provides processes and information 

useful to its members and clients. These should help it operate 

more effectively”  

Kendall and Ken-

dall (2005) 
“IS are developed for different purposes, depending of the busi-

ness”...“Process: The activities that transform or change data in an 

IS...“ System: a collection of subsystems that are interrelated and 

interdependent, working together to accomplish predetermined 

goals and objectives. All systems have input, processes, output and 

feedback” 

Oz and Jones (2008) “A computer-based set of hardware, software and telecommunica-

tion components, supported by people and procedures, to process 

data and turn it into useful information” 

Laudon and Laudon 

(2007) 
“Computer-based IS use computer technology to process raw data 

into meaningful information”......“An IS can be defined technically 

as a set of interrelated components that collect (or retrieve), pro-

cess, store and distribute information to support decision making 

and control in an organization”...“By information we mean data 

that have been shaped into a form that is meaningful and useful to 

human beings” 

Kroenke (2013) “A group of components that interact to produce information... 

computer, hardware, software, data, procedures and people. These 

five components are present in every IS, from the simplest to the 

most complex” 

Weaver et al., 

(2002) 
“Any IS consists of three parts : an external shell through which 

users interact with the system; an internal or  physical design from 

whose presence users are shielded; and a conceptual model which 

represents the business requirements, and upon which the internal 

design is based” 

Stumpf and Teague 

(2005) 
“Within the system boundary, information is transmitted, stored 

and transformed in electronic form. At the system boundary are the 

interfaces between the computer and its environment-the human 

world, in which information is stored in words, numbers and pic-

tures, and transformed orally and visually” 

Satzinger et al. 

(2005) 
“A collection of interrelated components that collect, process, 

store, and provide as output the information needed to complete a 

business task” 

Alter (2003) however emphasizes a need for IS field to address the whole context 

within which IT-reliant work system is designed, developed, implemented and main-

tained. He states that the use of IT to support IS activities does not require IT artefact 

to be the primary subject focus of IS field. Furthermore, although systems develop-

ment can be conceived as an integrated process, in practice attempts to standardize the 



steps and techniques involved have led to less, rather than more, comprehension 

among the various communities of practice seeking to establish the meanings of these 

aspects. For example, within an overall context of ‘Application Lifecycle Manage-

ment’ different providers have generated a range of different interpretations of what is 

supposed to be a standardized process (Baer, 2007). In the discipline of IS, this can be 

observed in the many efforts to create standardized languages, methods and tech-

niques intended to support complex communication and interaction between different 

stakeholders in a systems development project. Markus et al. (2002) argued that exist-

ing IS development methodologies focus on structured or semi-structured decision 

processes. 

Another aspect comes out from table 1 is the confusing use of data and information 

as interchangeable terms in most of the references. Reflecting on the nature of IS, 

Langefors (1966; 1995) suggests that those people who are to interpret data in order 

to inform themselves must be viewed as part of the system. He demonstrates this us-

ing the infological equation  I= i (D, S, t) where “I” is the information (knowledge) 

produced by a person from data “D” in conjunction with pre-knowledge “S”, by an 

interpretation process “i”, during time interval “t”. Meaning (information or 

knowledge) is thus created by each individual. Pre-knowledge “S”, here, is considered 

to be created through the entire lived experience of the individual concerned. 

2.2 Organizational change as a consequence of ICT implementation 

In this perspective, a deeply taken-for-granted assumption that the IS implementation 

is intended to has a significant impact on the shape of an organization and its job def-

initions. Some methodological approaches to systems development discuss ‘imple-

mentation’ as a late stage in the total process, linked to effective change management 

(e.g. Bennett et al., 2002). The implementation of application software packages re-

quires adaptation in terms of revision and development of organizational procedures, 

business practices and users training both in the new procedures and in the new IT 

application (Cooper and Zmud, 1990; Gattiker and Goodhue, 2004; Lucas et al., 

1988). The use of technology is assumed to be a “natural” consequence. The IS im-

plementation is expected to produce a change in organizational practices and users 

need to be educated. The terminology used to describe the technological perspective 

in IS research often includes adoption, adaptation, acceptance, training and intention 

to use in order to facilitate software implementation.  

In the literature of ERP system use for example, the adoption and implementation 

issues have remarkably received much attention. A number of models, frameworks 

and guidelines have been proposed in order to identify critical success factors in the 

implementation of ERP system. It is noticeable that there is a difference in interests 

between companies who ask for personalized business applications and ERP provid-

ers who design a generic commercial offer. Researchers have recommended that or-

ganizations change business processes to match the standardized business processes 

embedded in the ERP software (Hammer and Stanton, 1999; Benders et al., 2006; 

Hong & Kim, 2002). In effect, Aloini et al. (2007) argue that a key risk factor con-



tributing to high failure rate of ERP project implementation is an inadequate change 

management. As the ERP implementation involves business process change and or-

ganizational adaptation to the package, it’s crucial to understand the attitudes toward 

change (Kwahk and Ahn, 2010), to assess the organizational fit of the target ERP 

system before its adoption (Hong and Kim, 2002) and to consider the fit between 

organizational structure and ERP package characteristics (Morton and Hu, 2008).  

If such view is taken, then consideration of personal views of users might be post-

poned to an extent which would be disadvantageous (Bednar and Welch, 2005). 

To develop models of human  behavior based on description of organizational activity 

and without understanding the consequences of a potential misfit between the design 

of the system and the organized activity will have little real world significance as can 

be seen through  the history of IS development failures.   

Continuing this discussion in IS security (ISS) area, the implementation of a secu-

rity policy is also expected to change organizational procedures and practices as well 

as to shape and monitor the behavior of employees, through education and training, to 

ensure compliance with security requirements. However, the specific security meth-

ods and standards are generally speaking structured, descriptive and often fail to pro-

vide practical guidelines to plan, apply, and maintain security processes (Siponen and 

Willison, 2009). Various studies have argued for practice-based organizational 

frameworks of security policies and controls. The issues explored in this stream of 

studies cover the influence of the contextual factors such as national culture (Yildiri-

ma et al., 2011), organizational structure and culture, management support, training 

and awareness, users’ participation in the formulation process, business objectives, 

legal and regulatory requirements (Karyda et al., 2005; Knapp et al., 2009). Another 

focus of attention of ISS researches has been the compliance of employees to security 

procedures and guidelines viewed from behavioral perspective and applying socio-

cognitive theories (Herath and Rao, 2009; Ifinedo, 2012; Vance et al., 2012). Alt-

hough understanding how organizational and environmental factors as well as com-

pliance behavior may affect the efficient use of security controls questions about the 

relevance of security policies and measures are not addressed. The proposed models 

and frameworks focus more on the application of security policies, consider the need 

to change the behavior of employees to ensure compliance with security procedures. 

The data centric focus in ISS frameworks influences work practices and creates unin-

tended consequences and changes in a human activity design instead of being a part 

of its design. A conceptual approach focusing on rational and formal descriptions 

leads work intended to cater for ISS in practice to almost solely focus upon data sys-

tems security. 

Misleading assumptions about rational and irrational behavior of users may explain 

many security measures failure. If security policy was developed as an add-on to the 

real world business practices it is quite possibly the case that breach of security policy 

may in some instances be necessary as in practice it might be the only way for an 

employee to do a good job. To request people to change behavior is to try to change 

organizational practices without understanding the effective behavior of the involved 

stakeholders in the first place. This leads to a lack of compatibility between the real 

behavior of professional stakeholders and any requested formal changes are likely to 



lead to security failures in context. In the case study conducted by Kolkowska and 

Dhillon (2013), the workers noted that “The checks and balances that have been built 

into the system are not necessarily the way in which any of the case-workers operate”. 

Albrechtsen (2007) has furthermore identified that an increased security workload 

might create difficulties for work functionality and efficiency. The author also noticed 

a trivial effect of documented requirements of expected information security behavior 

and general awareness campaigns on user behavior and awareness. Albrechtsen and 

Hovden (2010) discussed ways in which security awareness and behavior may be 

improved and changed through dialogue, participation and collective reflection.  

The weakest link is not necessarily in the (technical) system itself but the differ-

ence between the formal model of usage and real usage of system content (data) as 

such in a human activity system. This realization leads Tryfonas et al. (2001) to pro-

pose an interpretive framework for expanding and incorporating the security functions 

in the whole IS development. A systemic and value-focused view of security would 

result in a better understanding of organizational stakeholders of the role and applica-

tion of security functions in situated practices and an achievement of contextually 

relevant risk analysis (Bednar and Katos, 2009; Dhillon and Torkzadeh, 2006). The 

study of Spears and Barki (2010) provides a particular application of this view in the 

context of regulatory compliance and confirms the conclusion that the engagement of 

users in ISS risk management process contributes to more effective security measures 

and better alignment of security controls with business objectives.   

3 ICT-enabled organizational change: a dialectic view 

Langefors (1995) discussed the role of organizational IS and considered that, in order 

to manage an organization, it would be necessary to know something about the cur-

rent state and behavior of its different parts and also the environment within which it 

is interacting. These parts would need to be coordinated and inter-related, i.e. to form 

a system. Thus, means to obtain information from the different parts of a business 

would be essential and these means (information units) would also need to be inter-

related. Since the effectiveness of the organization would depend upon the effective-

ness of the information units, an organization could be seen as crucially ‘tied-

together’ by information. For Langefors, therefore, the organization and its infor-

mation system could be viewed as one and the same. 

3.1 Considering human activity in IS design and implementation 

In the IS academic field ever since its official inception as a specific area of interest at 

the IFIP (International Federation for Information Processing) conference in New 

York in 1965, questions in multidisciplinary contexts – such as systems thinking, 

structuring uncertainty, defining and managing wicked problem spaces, socio-

technical systems, human activity systems and inquiry systems have been addressed. 

Based on the review of literature by Hirschheim and Klein (2012), Table 2 presents 

the pioneers of this stream of IS research in the first era (mid 1960s to mid-1970s) of 



IS history. Despite the considerable number of publications from the sixties to cur-

rently, the ST and soft systems approaches continue to be marginalized and underes-

timated in the higher education of future IS practitioners and academics.   

Holistic IS methodologies such as Effective Technical and Human Implementation 

of Computer supported Systems (ETHICS) by Mumford (2003), Soft Systems Meth-

odology (SSM) by Checkland (1981), Client-Led Design by Stowell and West (1994), 

Object Oriented Analysis and Design (OOAD) by Mathiassen et al. (2000) and ap-

proaches such as the Strategic Systemic Thinking (SST) framework by Bednar (2000) 

support analysis into any relevant aspect of IS analysis and development and deal 

with complex organizational issues.  

Table 2.  The ST and soft systems design, adapted from Hirschheim and Klein (2012) 

Original Schools of Thought Concept of IS 

Langefors (1966) Infological equation 

Churchman (1971) Inquiry systems 

Mumford (1974), Mumford and Henshall 

(1978), Emery and Trist (1965) 

Socio-technical systems 

Checkland (1972, 1981) Human activity systems 

Recently, Baxter and Sommerville (2011) propose a framework for ST systems en-

gineering that combine ST systems design approaches to systems engineering and 

improve the communication and interaction between system development and organi-

zational change teams by means of two types of activities: the sensitization and 

awareness and the constructive engagement. The former activities aim to enhance the 

awareness of system stakeholders about ST issues that have the potential to signifi-

cantly influence the design and use of the system. The later activity deals with the use 

of ST system design methods to problem definition, solution construction and evalua-

tion of the deployed system. 

The SSM supported by a multitude of concepts and techniques (such as CATWOE 

technique Customers, Actors, Transformation process, Worldview, Owners, Envi-

ronmental constraints) is used for modelling purposeful human activity system 

through exploration, sense making, and definition of multiple views of problem situa-

tions. In Mathiassens et al’s OOAD several techniques from methodologies such as 

ETHICS  and SSM are transformed, changed and incorporated with an object orient-

ed  focus  (with  tools  such as the FACTOR analysis for example). The SST frame-

work includes several techniques and modelling support for analysis especially aimed 

at inquiries into uncertain and complex problems spaces (incorporating pa-

ra‐consistent logic, techniques for structuring uncertainty from multi-

ple systemic perspectives and including techniques for modelling diversity networks). 

Additionally these methodologies include critically informed discussions supporting 

“problematization” of analytical process and enquiry. 



3.2 Organizational change as an emergent process 

According to this school of thought, the consequences of any IT-

reliant IS development efforts are very contextually dependent (e.g. discussions in 

Langefors, 1995; Baskerville and Land, 2004). In fact, the IS universe is more and 

more characterized by the growth in number of stakeholders, the quality and the quan-

tity of the different users influencing the design and implementation of IS projects as 

well as the successes and failures of such projects (D’Atri and De Marco, 2008). IS 

development process as an ongoing contextual inquiry (Bednar, 2000) is characterized 

as an emergent socio-technical change process conducted through sense making and 

negotiations among stakeholders (Luna-Reyes et al., 2005). As Checkland and Hol-

well point out (1998), organizational change is only likely to result in success if the 

individual actors are engaged with that change. It is thus likely that any change im-

posed from above is likely to result in failure.  

The key underpinning to this perspective is that rational model for organizational 

problem resolution practice is unsatisfactory ever since the foundation for any as-

sumption of complete analytical knowledge of future developments was refuted by 

the acknowledgement of open systems thinking; the works of Langefors (1966; 1995), 

Bateson (1972; 2002), Churchman (1968; 1979), Argyris (1990) Weick (1995) 

and Ciborra (2000) are representative of this paradigm. As such any problem space is 

unequivocally intertwined with the unique problem solving activity of the specif-

ic professional stakeholder working in the organisational context in focus. As pointed 

out by Ulrich (1983) in his discussion of boundary critique perception of a system 

varies with the stance of the observer, i.e. this differentiates between an observer’s 

and an actor’s picture of reality, which means that anyone wishing to inquire into IS 

use must continually align themselves with actor perspectives. 

By way of a narrative and storytelling that draws on the author’s own experiences 

applying ETHICS in many companies in Europe and the United States, Mumford 

(2003) discussed how her research perspective in relation to socio-technical philoso-

phy can be applied in managing change with the introduction of a new work systems 

or a new technology as a part of the change process. The case studies described in her 

book offer examples of organizational design activities and assessments to illustrate 

how the suggested method, based on a participative design, can provide support to 

problem solving and change process management. One case study for example ad-

dresses the design and implementation of an expert system to assist the sales force of 

a large American enterprise. The sales force are skilled in sales and business 

knowledge but they had low computer confidence. The new project manager for the 

development of the expert system, who also will play the role of a facilitator, decided 

to use the ETHICS methodology to involve the future users in the design process of 

the software. He created a design group from the technical project team and from the 

sales staff to integrate organizational, human, technical and task-related factors into 

the development process. The sales force identify their needs and requirements and 

the technical group translate these needs in a working system. It is for example neces-

sary to understand according to a sale force perspective the meaning of a helpful 

and/or useful system. Mumford describes the stress and anxiety of the project manag-



er before the start of design process, because he had doubts about the adhesion of the 

sales force to the use of the new system since it might be in dissonance with the prin-

ciple of “selling”. He also had concerns about the use of ETHICS methodology as it 

might be perceived as complicated. Mumford also provides details about the whole 

experience of the project development including the multiple meetings of the design 

group, the enthusiastic and difficult steps of a participative design experience and the 

successful implementation of the new expert system. She describes how during the 

different meetings the involved team discusses the problems of existing system, future 

needs and potential benefits of a new system. Questions about the reasons of change, 

system sustainability and boundaries are also addressed. The “routinization” meetings 

cover the implementation diagnosis, the realization of benefit management analysis 

and the evaluation and self-reflective element in terms of improved efficiency and job 

satisfaction.  

In Checkland and Scholes (1990), the authors use creation rather than design to de-

scribe the process of information system development. Such process requires a deep 

understanding of how a particular actors attribute meanings to their perceived world 

and how the purposes assigned to the IS are perceived to be “truly” relevant within 

this world. It follows that a dialogue in which management can explore the values, 

goals and preferences of individuals during the process of IS development must be 

desired. The application of SSM in the UK’s National Health Service (NHS) is a par-

ticular case study where techniques such as CATWOE analysis and rich pictures are 

deployed to support the participation of all stakeholders in complex problem situa-

tions. One of the main features of this organization is the absence of unitary power 

structure because the provision of health care in the UK is based on a complicated 

network of autonomous and semi-autonomous groups. This leads to consideration of 

further key problems in NHS projects: identification of relationships in the network 

subject of change, exploration of the impact of change on existing relationships ac-

cording to multiple perspectives.     

In Client led Information System Design, Stowell and West (1994) put the client(s) 

in control of the whole Information System Development process and apply a set of 

techniques to support the appreciation process of a problem situation and to enable 

communication between information system professional and client(s). A case study 

of a medium sized manufacturing company is given to display the practical use of the 

aforementioned framework. To cope with increasingly competitive dynamics the 

reappraisal of the commercial activities has been achieved to consider how the use of 

IT could help to improve the operating efficiency. The board of this company decided 

to employ a consultant with multidisciplinary background (combination of business 

and IT) capable to deal with transversal problems within the Commercial Department 

uttered by the managing group. A number of techniques and diagrams such as spray 

diagrams, system map, decision tree, Black box diagrams, Rich pictures, and activity 

models have been used to consider and represent the information systems processes 

and activities in the clients’ perspectives. These techniques used as a mean of com-

munications support a learning process through which the involved group develops a 

contextual understanding and awareness of the potential changes and related problems 

in working practices implied by the developing information system. In this case study, 



such discussion has revealed the use of a parallel and personal information system by 

some sales staff to process orders bypassing the formal working procedures. The in-

volvement and commitment of clients is also pursued in the technical specification 

and implementation phases of the new information system. From a “routinization” 

perspective, the clients agree about the implementation of the changes arising from 

the incorporation of IT into the information system which might induce new needs in 

training and skills development as well as the setup of new working practices.   

4 Conclusion 

This paper aimed to shed light on key IS paradigms in relation to the contribution 

of ICT in organizational change. The deterministic or dialectic perspectives offer 

alternatives descriptions for the design, implementation and use of ICT supporting 

organizational IS. However, the continuous lack of description of organizational 

transformation issues requires consideration of ways of teaching and research in IS 

area. This would include discussions about the content and ways of teaching IS units 

as the education of the future practitioners and academics is influencing their view 

and understanding of IS as a discipline and IS as a practice. Kawalek (2008) for ex-

ample pointed out a gulf between IS as a discipline and IS as a practice and argued 

that IS as a discipline should help students critically reflect on how they develop or-

ganizational problem solving skills for holistic understanding of the link between ICT 

and organizational change. Beyond technological determinism or a dialectic relation-

ship students should be aware of the consequences including human and organiza-

tional strategies of each account. It is equally relevant to explore issues and address 

critical problems that have arisen in companies’ practices acting in their immediate 

environment.  

In this perspective, Bednar et al. (2014) introduced a teaching experience of IS 

analysis and design unit based on a ST toolbox that has been developed and used in 

practice by students in many different types of organizations over a period of approx-

imately ten years. Drawing upon and extending methods and techniques from a col-

lection of a number of contemporary ST methodologies, the toolbox deals with 8 

themes supporting the application of ST tools for systems analysis in practice and 

organized in a particular order for pedagogical purposes. They are: change analysis, 

system structure definition, system purpose, system perspectives, system priorities, 

desirable system, system action and system for evaluation and engagement. Every 

student applies ST toolbox in a real life business in the setting of the realization of a 

final year project. Mainly the involved organizations are small and local businesses 

but at times they can also be smaller departments or sections within large organiza-

tions (not necessarily always local). These projects give students real world experi-

ence of real world business practices, issues, processes and provide opportunities to 

create a stimulating learning environment. At the same time the projects help involved 

businesses to develop new insights and understandings of key features of their own 

work practices, in support of their business development. Given the complexity of 

business analysis, students require analytical and problem-solving techniques for 



identifying and evaluating organizational and technical consequences of design and 

implementation of the proposed system. The work can be described as a form of ac-

tion research. The analyst (investigator/researcher) engages with a real world problem 

situation in a business. The project would normally involve three employees per case 

organization, typically representing three different jobs in the same section or depart-

ment. The engagement is based on reflection and the methods used include observa-

tion, participatory observation, interviews and questionnaires. Typically for dialogue 

and reflection purposes techniques such as Mind-Mapping and Rich Pictures would 

be used regularly by the analyst both to support a dialogue about understanding the 

problem situation between the analyst and the interviewee and as a tool for reflection 

by the analyst. The typical inquiry would consist of at least six main interviews per 

employee, regular observation of work activities (typically twice a month) and ques-

tionnaires (initially one ST questionnaire with sixty questions per employee). Addi-

tionally to this there would also be a small number (usually four or five) of open end-

ed conversations and meetings with relevant line managers. The analyst would nor-

mally keep a research journal from which excerpts were used to support the analyst 

description and documentation of conclusions of the inquiry itself. The main aspects 

of the analysis and inquiry practice were documented in specific templates which are 

part of the ST Toolbox.  
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