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ABSTRACT 

This study begins the endeavor to develop a middle range theory on the emergence of 

computing degree programs by investigating the social interaction factors that influenced the 

development of information technology (IT) curricula guidelines and skill standards in the 

United States (US). The major goal of this dissertation study is to identify and describe the social 

interaction factors that influenced the development of new curricula guidelines and skill 

standards for IT degree programs, and to determine how these factors relate to the purposes and 

missions of the educational institutions they serve. The two initiatives studied in this dissertation 

were pursued by the Association for Computing Machinery (ACM) / Institute of Electrical and 

Electronics Engineers (IEEE) – Computer Society through the Special Interest Group in IT 

Education (SIGITE) and the National Workforce Center for Emerging Technologies (NWCET) 

The SIGITE developed the IT curricula guidelines and NWCET developed the IT skill standards.  

To develop the list of factors, documents produced and used during these initiatives were 

examined. The social interaction factors that triggered the development of IT curricula 

guidelines and skill standards for four-year degree programs were scrutinized. The method used 

to investigate this phenomenon was the grounded theory methodology (GTM) based on the work 

of Strauss & Corbin (1998). Interviews were conducted with representatives of the initiatives to 

confirm that the findings reflected their perceptions of the social interaction factors.  

The four major social interaction factors that influenced the development of IT curricula 

guidelines by the SIGITE include: birth of a professional organization, the need to nurture IT as 

a discipline, student interest in IT, and cultural and technical changes taking place at that time. 

The four major social interaction factors that were found to influence the development of IT skill 

standards by NWCET are partnerships, technology worker shortage, mobility, and qualification 

gap.   

There were six major differences between these two initiatives, including the use of 

alternative curriculum development strategies, the amount of funding available, the focus of their 

support systems, the party demanding IT education, their contribution to IT education and the 

 xii

 



focus on mobility. This study examined the differences between the products produced by these 

two initiatives to support the two institutional orientations that they serve: community colleges 

and four-year universities or colleges, thus providing useful indicators to both types.   

This study also provided a checklist of social interaction factors to be considered by 

individuals or organizations involved in the future development of newer versions of curricula 

guidelines and skill standards. The checklist also may facilitate cross-organizational learning and 

attention to factors that were not considered by the individual organizations.  

Some of the limitations of this study were addressed in the final chapter. 

Recommendations were provided to continue the study of the emergence of IT degree programs, 

the emergence of other computing degree programs, and emergence of new areas of inquiry by 

presenting a tentative research plan.  
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CHAPTER 1 

 

 

PRELUDE 

 
 

Introduction 

 
Computing has changed dramatically over the past decade and this rapid rate of change 

has had profound impact on the design of computing curricula. The scope of computing has 

broadened to the point that it is difficult to define it as a single discipline, field or area of study. 

As the Joint Task Force for Computing Curricula (2004) explains in Computing Curricula 2004: 

. . . it became clear that the dramatic expansion of computing that occurred during the 
1990s made it no longer reasonable to produce updated curriculum reports just for those 
disciplines for which reports existed previously. Instead, CC2001 called for a set of 
reports to cover the growing family of computing-related disciplines, including a volume 
for each of computer science, information systems, computer engineering, and software 

engineering. It was also clear that new computing disciplines would emerge over time 
and require their own recommendations. Since the publication of CC2001, information 

technology has joined the family of computing disciplines and now requires its own 
curriculum volume. (p. 5) 
 

The traditional computer science degree program is said to have its roots in mathematics 

and electrical engineering (Pettigrew, 1973). After the establishment of computer science degree 

programs, other computing degree programs began appearing such as software engineering, 

information systems and computer engineering. The latest, information technology (IT), is an 

emerging area of study1 that is viewed as yet another computing related field. It is also expected 

that additional new computing disciplines or areas of study are likely to emerge (Joint Task 

Force for Computing Curricula, 2001, 2004, 2005).  The factors that have influenced the 

development of these new computing degree programs have not been explicitly discussed in the 

literature.2  This may be due to the fact that new computing degree programs continue to be 

fuzzy in their naming conventions, change at a rapid rate, continue to emerge at different levels 

                                                 
1 The time frame of this emergence will be discussed in chapter 3. 
2 A review of the literature reveals that the emergence of computing related degree programs has not been discussed 
extensively in the computing or education literature. However, the emergence of sciences such as biochemistry, 
psychology, etc. has been discussed extensively.  This literature is referenced in various places in this dissertation. 
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and have different expectations from various stakeholders of the programs.  It is therefore timely 

to attempt to determine how and why new computing degree programs emerge. 

 

The Bigger Picture 

 At least four established categories of computing degree programs have emerged in US 

higher education institutions: software engineering, information systems, computer engineering, 

and IT.3 How and why these degree programs have surfaced in addition to computer science 

programs is still a question that remains unanswered in the literature. Understanding the factors 

and events that contribute to the emergence of new computing degree programs, realizing the 

importance of these factors and events, as related to the missions of the educational institutions 

within which they are embedded, will enable computing educators to detect the need for the 

emergence of future degree programs in computing.  Eventually, determining how computing 

degree programs are emerging will contribute to the description and explanation of the process of 

emergence of new areas of inquiry, particularly those areas of inquiry related to computing.  

Theory development, either qualitatively or quantitatively oriented, has been attempted to 

describe the birth of new sciences (Ben-David & Sullivan, 1975; Ben-David & Collins, 1966) 

and new disciplines4 (Buchanan, 1975; Burr & Leigh, 1983; Clark, 1989). Maddux & Cummins 

(2004) summarized the strength of the predictive usage of theory: 

. . . only theory can provide us with guidelines for implementation that have a good 
probability of resulting in educational benefits of some kind. In fact, in the absence of 
theory, implementation can be based only on intuition, trial and error, superstition, 
popularity, or random means unlikely to be quickly productive in any way. Then too, 
when a particular implementation does not immediately work in some specific 
educational context, only theory can provide clues to help identify the problem and 
formulate strategy for a possible solution. (p. 523) 

 

This study begins the endeavor to develop a middle range theory on the emergence of 

computing degree programs.  Middle range theories, as advocated by Robert Merton in Social 

Theory and Social Structure (1957), theorize delimited aspects of social phenomena rather than 

broad, abstract entities such as societies or social systems. Middle range theories may seem to be 

                                                 
3 Some of these degree programs are offered under different names, sometimes using umbrella terms such as 
computing and computer science, and sometimes as specializations under these umbrella terms.  
4 I am using the labels: fields, disciplines, sciences and areas of study as used by the authors to describe their origins. 
See the detailed discussion on the tension of using these labels in chapter 2. 
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similar to general, total theories in the sense that they also involve abstractions. However, unlike 

those in the general theories, the abstractions in theories of the middle range are firmly backed 

up by observed data. Middle range theories have to be constructed with reference to phenomena 

that are observable in order to generate an array of theoretical problems as well as to be 

incorporated in propositions that permit empirical testing. 

The theory of the emergence of computing degree programs is expected to be a 

descriptive and predictive theory. To develop a comprehensive theory on the emergence of 

computing degree programs, the following stages of research (refer to Figure 1.1) must be 

conducted to ensure that perspectives of all stakeholders, rapid change of computing and 

different levels of emergence are captured and studied thoroughly. 

These stages of research may be reformulated and refined based on data collected and 

findings from prior stages. Each stage reflected in the diagram can be broken into possible sub 

stages. These stages of research may be iterative, and thus they may not be pursued in a linear 

and sequential manner as portrayed in the diagram.  The method that was used to investigate this 

phenomenon is the grounded theory methodology (GTM) based on the work of Strauss & Corbin 

(1998).5 This methodology is appropriate because the long term goal of this research is to 

develop a theory of the emergence of computing degree programs.   

As mentioned in the Bigger Picture section, this theory can be further extended to explain 

the process of emergence of new areas of inquiry, particularly those areas of inquiry related to 

computing. Previous studies of the emergence of new areas of inquiry have been conducted post 

facto (after the events have occurred) using deductive reasoning (i.e., citation analysis) but it is 

possible to study the emergence of a new area of inquiry in situ (as the events occur) using 

inductive reasoning (i.e., GTM).  

These later stages of development will be discussed in the final chapter of this 

dissertation.  However, this dissertation focuses on the first stage of this lengthy and complex 

research process (as indicated in bold in Figure 1.1). 

 

                                                 
5 The justification for choosing GTM to develop this theory is discussed in length in chapter 3. 
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Figure 1.1: Stages of Research towards the Development of Theory on the Emergence of 
Computing Degree Programs 
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Context of Study 

There are initiatives by some organizations to develop curricula guidelines and skill 

standards to guide institutions offering two-year and four-year degree programs in several areas 

of computing. However, as far as I am aware, this is the first study that thoroughly investigates 

and reports the factors or events that influenced these initiatives to develop such guidelines and 

standards. Among many flourishing computing degree programs, one of the most recently 

developed is IT.   IT is acknowledged as a subset of computing degree programs.6
 Recent 

initiatives have been pursued by some organizations to develop IT skill standards and curricula 

guidelines. Thus, this dissertation will investigate the social interaction factors that influenced 

the development of IT skill standards and curricula guidelines in the United States (US) by 

exploring the early initiatives of organizations that have developed IT curricula guidelines and 

skills standards.  

Some readers may argue that the emergence of IT degree programs took place before 

these initiatives to develop skill standards and curricula guidelines came about, thus these 

initiatives were reactive to developments in educational institutions. Therefore, some may 

suggest that the initiatives in educational institutions should be investigated first. However, the 

membership of the organizations that developed IT curricula and skill standards is largely 

composed of those same educational institutions that championed these early initiatives. Thus, 

determining whether the organizational initiatives were reactive or proactive to the developments 

in educational institutions is not an issue. The organizational initiatives provide a much more 

coherent and consistent research milieu than that associated with the many educational 

institutions that developed individual degree programs, because documentation was 

systematically maintained. Institutions of higher learning around the US have adopted the 

curricula guidelines and skill standards as they are, or adopted them in varying degrees. The 

adoption of the curricula guidelines and skills standards by many IT degree programs 

demonstrates that their impact has been significant.7

As mentioned above, this dissertation will focus on the process and procedures that 

correspond to the first stage of the research as shown in bold in Figure 1.1. Thus in this chapter, I 

                                                 
6 Some IT degree programs are labeled differently. This concern will be addressed in chapter 2. 
7 Refer to the section on The usage of the guidelines in chapter 4 and The usage of the standards in chapter 5 to see 

how widely these curricula guidelines and skill standards are being used in the US. 
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will begin by defining some of the major terms used repeatedly in this study, and then present the 

research goal, followed by  a list of the assumptions, limitations and expected contributions of 

this study. I will conclude with a brief summary of the remaining chapters and description of the 

conventions that are used in presenting the research.  

 

Definition of Major Terms 

 In this study, the terms curricula guidelines and skill standards have specific meanings 

that may vary from the use of the same terms in other contexts.   

Curricula Guidelines: 

…a model curriculum that enables students to acquire the skills outlined above [referring 
to program outcomes listed in the same document]. It is intended as a guide for 
educational institutions of higher education in the creation and/or revision of 
baccalaureate programs in IT. It is expected that it will also be useful in the creation 
and/or revision of associate programs in IT (IT Curriculum Committee, 2005, p. 6). 

 

My usage of the term curricula is consistent with that found in the documents of the 

selected organization, rather than following the standard conventions for plural, singular or 

adjectival forms. The decision to follow the selected organization’s usage was made to maintain 

consistency for the reader.  To ease discussion, curricula guidelines will be referred to as 

guidelines throughout this dissertation. 

 

Skill standards: 

“Employer-defined occupation skills that are needed by employees to ensure success on the job. 

Standards are defined by occupational areas and validated by representatives from the 

occupation.” (NWCET, 1996, p. 61). 

 

Skill standards are intended to inform the development of curricula guidelines prior to 

being used to develop curricula for specific degree programs. Colleges and universities as well as 

community colleges generally use skill standards to guide the development of four-year or two-

year degree programs. To ease discussion, skill standards will be referred to as standards 

throughout this dissertation. 

 

 

 6



 

Social interaction factors: 

Blumer (1969)8 defines social interaction as “The activities of members [that] occur 

predominantly in response to one another or in relation to one another” (p. 7).  He further states: 

…human beings in interacting with one another have to take account of what each other 
is doing or is about to do; they are forced to direct their own conduct or handle their 
situations in terms of what they take into account. Thus, the activities of others enter as 
positive factors in the formation of their own conduct; in the face of the actions of others 
one may abandon an intention or purpose, revise it, check or suspend it, intensify it, or 
replace it. The actions of others enter to set what one plans to do, may oppose or prevent 
such plans, may require a revision of such plans, and may demand a very different set of 
such plans. (Blumer, 1969, p. 8) 

 
Thus, I have interpreted the formative processes and events that reflect the above 

statement of social interaction as the social interaction factors that influenced the development of 

new standards and guidelines for IT degree programs by two organizations.9 To ease discussion, 

social interaction factors will be referred to as factors in this entire dissertation. 

 

Purpose of the Study 

The major goal of this dissertation is to identify and describe the factors that influenced 

the development of new standards and guidelines for IT degree programs by two organizations,10 

and to determine how these factors relate to the purposes and missions of the educational 

institutions they serve.11 To develop this list of factors, I investigated two early organizational 

initiatives and examined the documents produced and used during these initiatives. The factors 

                                                 
8 There are many definitions of social interaction in the literature. Blumer’s (1969) definition was chosen because he 
defined social interaction as a basis for his symbolic interactionism theory.  Since GTM is the primary methodology 
for this dissertation and GTM has its roots in symbolic interactionism, I thought it would be best to use this 
definition. 
9 Some readers may argue that some of the factors that were discovered in this dissertation may seem to be coming 
from a technological determinist perspective and not from a social determinist move.  However, I see social and 
technical factors as involved in a complex mutually constitutive relationship and perhaps in some ways almost 
indistinguishable. Thus, I will add a footnote highlighting the factors that may be connected to both technical and 
social determinism. In this dissertation, it is assumed that these factors are social in nature. It is beyond the scope of 
this dissertation to interpret the treatment of factors as social or technical. 
10 The selection of these organizations is discussed in chapter 2. 
11 Due to the nature of the study, which is exploratory and heavily grounded in the available data, I have refocused 
and reformulated my research goal several times, before finalizing this particular research goal. In developing 
research goals to be addressed using GTM, the initial conceptualization starts out broadly, it becomes progressively 
narrowed and more focused during the research process as concepts and their relationships are discovered (Strauss 
& Corbin, 1998).  
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that triggered the development of IT curricula and standards for four-year degree programs12 

were scrutinized. Interviews were conducted with representatives of the organizations to confirm 

that the findings reflected their perceptions of the factors that influenced the development of the 

IT standards and guidelines. 

 

Major Assumptions for the Study 

1. The factors that triggered the development of IT guidelines and skills standards can be 

identified by studying the documents produced by and used during the initiatives to 

develop them. 

2. Investigating the development of standards and guidelines for the most recently 

established computing degree program, the IT degree program, enabled me to get access 

to almost all documents and access to people that were involved in the initiatives in the 

selected organizations.13 

3. The documents that were used as data for this study were authentic representations of the 

actual phenomena being studied. 

4. The selected time frame encapsulated the major events that resulted in the development 

of IT standards and guidelines. 

 

Other specific assumptions are discussed wherever appropriate as they relate to the 

subject matter that is being presented in this dissertation. 

 

Limitations of Study 

 Using the techniques and procedures of GTM, this dissertation identifies and describes 

the factors that influenced the development of standards and guidelines for IT degree programs 

and relates these factors to the purposes and missions of the educational institutions that make 

                                                 
12 Although the purpose of this study is to report the factors that triggered the development of IT curricula and skill 
standards for four-year degree programs, one of the organizations selected produced skill standards that have been 
used primarily in the development of two-year degree programs. Nonetheless, four-year institutions do use these 
skill standards (see chapters 5 for a more detailed discussion). 
13 If I had chosen to investigate any other computing degree program, such as computer science or information 
systems, my access to all documents and people that were involved in the initiatives would be more problematic, 
because these degree programs were established 30 or 40 years ago and digital documentation was not as prevalent 
then as it is today. 
 

 8



 

use of such standards and guidelines. This study examined the documents produced and used by 

two organizations to develop IT standards and guidelines. In addition to these documents, 

archives of literature used by the organizations to support the development of their products were 

examined. Using GTM, propositions and theory-like statements were developed to illustrate the 

factors that influenced the development of new standards and guidelines for IT degree programs. 

However, data collection was limited to the set of available and non-confidential documents 

supplied by the two organizations. Furthermore, any document that fell outside the time frame 

selected for the study was not included in the data collection.14

 The findings from this study represent the emergence of skills standards and guidelines 

for just one of several computing degree programs currently in existence.  The findings will then 

need to be enriched by investigating the emergence of standards and guidelines for other 

computing programs of study such as information systems, computer science, software 

engineering and computer engineering as indicated earlier in Figure 1.1. Comparison of the 

developments across these areas is necessary for the development of a comprehensive theory on 

the emergence of computing degree programs, but is beyond the scope of this dissertation. 

 I would also like to bring the attention of the readers to my research interests as my 

previous experiences and interests may have affected both the data collection and the findings.15  

There are many potential factors that one might expect to have influenced the development of 

standards and guidelines, such as political influence, economic perspective, power relationships 

and globalization.16 I did not find evidence of these factors in the documents that I examined, but 

that does not necessarily mean that they were not present.  Both my background and focus on the 

research goal may have affected my ability to identify such factors.  

Other limitations are discussed wherever appropriate as they relate to the subject matter 

that is being presented in this dissertation. 

 

                                                 
14 More details on the selection of the time frame is discussed in chapter 3. 
15 Description of my background that may have contributed to my sensitivity towards the data is presented in chapter 
2. 
16 This list of “other” issues may be endless. There are several ways to analyze qualitative data, and the focus here 
was to achieve the research goal. These issues will be treated in an extension of the study in the future (see Figure 
1.1).  
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Contributions of Study 

This study contributes to the development of a descriptive and predictive theory on the 

emergence of computing degree programs in the United States. This dissertation focuses on the 

first step in the development of that theory: the identification of factors that influenced the 

development of standards and guidelines for IT degree programs, and the relationships between 

these factors and the purposes and missions of the educational institutions involved.  More 

specific contributions of this phase of the theory development are discussed. 

History as an example 

From a cultural standpoint, history broadens one’s perspective of the field. From a 

practical standpoint, history enables individuals to learn from the events of the past.  Both 

perspectives are necessary to create an informed computing professional (IFIP TC3 and TC9 

Joint Task Group, 1999). From the point of view of IT educators, there is a need to decipher the 

factors that triggered the development of IT standards and guidelines. From the findings of this 

study, IT educators will realize the importance of these factors and be able to relate them to the 

purposes and missions of their educational institutions. IT educators need to be aware of the 

people, places and events that have shaped the development of standards and guidelines. They 

should also be aware of the ideas, concepts and ways of thinking that have influenced the 

development of IT degree programs. This study contributes therefore to developing critical 

awareness and knowledge among IT educators. 

 

Checklist for future standards and guidelines initiatives  

 The findings of this research may serve as a checklist to the individuals who are involved 

in the future development of newer versions of standards and guidelines. Since these factors 

have been documented and emerged from the data, individuals involved in the future 

development of standards or guidelines will pay attention to these factors, solicit input relating 

to these factors and can thoroughly examine each of these factors to ensure that all angles and 

aspects have been considered. Most of the individuals that I interviewed conveyed their 

appreciation for that such a list would be available for future use. 
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Learning from each other 

 The two organizations used very different approaches to develop their respective 

products. As a result, the data obtained from documents and interviews from these organizations 

illustrate some similar factors, some totally different triggering factors, and some differences 

and similarities in the weight of factors. Both organizations remain active in promoting their 

products and show potential for developing further products for IT and other computing degree 

programs. Inspecting the factors that influenced one organization may be beneficial to the other. 

They may learn from each other’s experiences and may begin to pay attention to some factors 

that were not under their consideration. These organizations may then use these factors to 

develop their own unique “best factors”. Another alternative would be for the two organizations 

to combine the efforts of the two initiatives to coordinate the progression from standards to 

guidelines and to facilitate articulation from two-year to four-year degree programs. 

 

Institutional orientation – Two-year and four-year academic institutions 

 Educational institutions may choose to develop their own IT degree programs based on 

one of the approaches presented in this study or choose to ignore both and follow their own 

style. One of the organizations discussed in this dissertation has its roots in a community 

college, thus its strategies and factors may best relate to other community colleges. The 

membership of the other organization is comprised of four-year institutions. This study 

examined the similarities and differences between the documents produced to support these two 

institutional orientations, thus providing useful indicators to both types.   

 

Organization of the Dissertation  

Some adjustments to the typical dissertation structure were necessary because this 

dissertation involved the use of GTM to explore an area of study that has not been investigated 

before, rather than standard qualitative, quantitative, or historical methods.  

Chapter 2 presents background information relevant to understanding how I handled 

concerns related to definitions and directions of the study. First, this chapter presents personal 

background information that may have influenced the conceptualization of the study and the 

analysis of the data. Next, concerns related to definitions and directions of the study are 

explained including the selection of organizations that develop IT guidelines and standards and 
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the selection of the definition of IT used in this study.  A discussion of how I handled denoting 

status (field, discipline, sub-discipline, inter-discipline, profession) is also included in this 

chapter. The chapter concludes with the definition of “IT degree programs” and a discussion of 

the reasons behind limiting my selection of organizations to those that produce guidelines or 

standards for four-year degree programs.  

Chapter 3 presents an introduction to grounded theory methodology (GTM), the main 

methodology used in this study. The reasons for selecting GTM are discussed, justification of the 

choice of Strauss & Corbin’s (1998) approach to GTM is provided, the determination of the time 

frame for this study is reported as well as an explanation for using documents developed and 

used by the selected organizations as the primary data source. The use of interviews as a 

secondary validation method and a brief explanation on the use of NVivo as the data analysis 

software for this study complete chapter 3.  

Chapter 4 begins with relevant background information on the Association for 

Computing Machinery (ACM) and Institute of Electrical and Electronics Engineers (IEEE) 

Computer Society (one of the organizations studied in this dissertation)17, including the birth of 

Special Interest Group in IT Education (SIGITE). The remainder of the chapter reports the 

results of this section of the study, including the factors that influenced the development of IT 

guidelines by the ACM/IEEE-Computer Society.  

Chapter 5 begins with relevant background information on the National Workforce 

Center for Emerging Technologies (NWCET) (the other organization studied in this 

dissertation).  The remainder of the chapter reports the results of this section of the study, 

including the factors that influenced the development of IT standards by the NWCET.  

Chapter 6 begins with an introduction to the two types of educational institutions (four-

year university or college and two-year community colleges), the differences between the 

educational purposes of these two types of institutions, the clients and the communities they 

serve, and their priorities in providing education. Then, some selected factors will be discussed 

to illuminate the differences and similarities between these two initiatives. Whenever 

appropriate, these factors will be discussed in terms of their relationship to the larger purpose of 

these educational institutions.   

                                                 
17 The details on the procedure that was utilized to determine the organizations under study will be discussed in 
chapter 2. 
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Finally, chapter 7 provides a summary of findings from chapter 4 and 5 and special 

highlights from chapter 6. Suggestions are provided to the two organizations studied in this 

dissertation to help with future development of guidelines and standards. Recommendations for 

continued study on the emergence of IT degree programs in the US, the study of the emergence 

of other computing degree programs, and emergence of new areas of inquiry will be presented.  

 

The Use of Footnotes 

Since this research may be of interest to readers in areas other than computing, in 

addition to scholars in a variety of disciplines (e.g., education, history and business), I have 

avoided the use of discipline-specific and academic jargon in the main body of the text. 

Footnotes are used as opposed to endnotes to save interested readers the nuisance of turning 

pages and losing their place. I use footnotes to provide context that is sometimes woven into the 

main text, but that can be distracting or disorienting. Footnotes are also used to provide direction 

to the web of relationships (structural and intellectual) within the dissertation or to point to a 

related source.  
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CHAPTER 2 

 

 

SETTING THE STAGE 

 
 

Introduction 

Chapter 2 presents background information relevant to understanding how I handled 

concerns related to definitions and directions of the study. First, this chapter presents personal 

background information that may have influenced the conceptualization of the study and the 

analysis of the data. Next, concerns related to definitions and directions of the study are 

explained, including the selection of organizations that develop IT guidelines and standards and 

the selection of the definition of IT used in this study. A discussion of how I will handle denoting 

status of (field, discipline, sub-discipline, inter-discipline, profession) follows. Assumptions and 

limitations are discussed when appropriate. 

The chapter concludes with the definition of “IT degree programs” and a discussion of 

the reasons behind limiting my selection of organizations to those that produce guidelines or 

standards for four-year degree programs. 

My Background 

Some assumptions I may have made in conceptualizing and conducting this study may be 

inherent to my professional experience and academic training. Therefore, I believe it is beneficial 

to introduce this background before proceeding to itemize the mechanics of the study.18

I am from Malaysia, a developing nation, and was not an active participant in the 

development of US IT technology development until the moment I enrolled in a master’s degree 

program in the US. I was not exposed to the computing or the IT education scenario in the US 

prior to my enrollment, thus enabling me to view the phenomenon of computing and IT 

education with objectivity and without prejudice. Before enrolling in the Ph.D. program at the 

Florida State University College of Information, I obtained a Master’s degree in Instructional 

Systems Technology from Indiana University, which makes me an instructional designer by 

profession. I have long been exposed to systematic design and development of instructional and 

                                                 
18 According to Strauss & Corbin (1998), it is important for researchers to include a short explanation of his or her 
own research perspectives and responses to the research process. This enables readers to judge how personal 
reactions might have influenced the investigation and interpretations of the data. 
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training materials, including the design of curricula and standards for public, non-profit and 

private organizations. As an instructional designer, I have been involved in various projects 

dealing with instructional and informational problems (mostly computing related) that required 

me to pursue iterative development and to be comfortable with non-linear approaches to solving 

problems.  

Upon my enrollment in the Ph.D. program, I became interested in issues of IT education, 

especially the educational trends in professional preparation for the IT workforce. While 

completing my coursework and directed individual studies, I came across an area of current 

concern - the under representation of women and minorities in IT education and the IT 

workforce.19 While thoroughly reviewing the literature in this area, I discovered there was no 

definition or agreed upon meaning of IT workforce.
20 This was due to the lack of a 

comprehensive definition of IT. In a report by US Department of Commerce (1997), it was 

agreed that the definition of IT worker differs depending on whom you have asked. Each 

organization defines an IT worker differently (US Department of Commerce, 1997; Freeman & 

Aspray, 1999; Morath, Gompper, Donahue &  Light, 1999; Moncarz, 2002).  Because there are 

no agreed upon operational definitions, common language, or well-defined parameters, research 

findings on the IT workforce produced by various organizations are practically inadequate and 

incomparable in promoting understanding of the changing nature of the composition of the IT 

workforce. 

Therefore, I concluded that any investigation of IT must be preceded by the establishment 

of a comprehensive definition of IT itself.  I decided to conduct research to begin defining IT. To 

accurately define IT, it was vital to investigate the meaning of IT to two populations: first, the 

educational or training institutions that produce IT workers, and second, the industry that 

employs the graduates of these institutions.21 As I began my research to define IT, I became 

aware of the inherent complexities of this project and the need to conduct smaller scale studies 

before initiating the effort to define IT.  I therefore concentrated first on defining IT from the 

                                                 
19 This is still a major concern in the academia and in the computing industry. See the discussion on this issue by 
Klawe & Gates (2005) and Cohoon & Aspray (2006). 
20 A discussion of the various definitions of IT is included in this chapter. See also M Subramaniam & Burnett 
(2006). 
21 I prepared several unsuccessful applications for grants to conduct research on defining IT from these two 
perspectives including applications to the National Science Foundation, Spencer Foundation, American Association 
of University Women and Social Science Research Council. 
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educational perspective and conducted comparison studies to illuminate the depth and breadth of 

skills being taught in US schools.22

 Concurrently, I began exploring the various types of educational training available to IT 

workers. It must be acknowledged that IT workers vary widely in the nature and depth of 

academic training they have obtained (Ellis & Lowell, 1999; ITAA, 2002; Kuh, 1999; Meares & 

Sargent, 1999; Moncarz, 2002; US Department of Commerce, 1997, 2003). I became aware there 

are no hard and fast rules concerning prerequisite degrees or types of degrees in IT (Freeman & 

Aspray, 1999; US Department of Commerce, 2003). There are several paths available to the 

future IT worker. Training ranges from a few months to receive certification to six years in a 

doctoral degree program (Moncarz, 2002). I also became aware of the many academic programs 

that were preparing IT workers for various levels of work. Clearly, it is no longer accurate to 

describe computer science as the only major producer of IT workers.  

 In the past decade, there have been many new areas of study, disciplines, programs and 

degree programs developed to fulfill the current and future needs of IT workers. A personal 

communication with Andrew Dillon, Dean of the School of Information in University of Texas, 

Austin (Jan 8, 2004), strengthened my notion that in the future, specialized computing-related 

schools or departments such as the School or Department of Information Architecture or the 

School or Department of Artificial Intelligence will emerge. Sub-disciplines will break apart 

from disciplines, new programs of study will surface and the establishment of curricula for these 

emerging areas will be pursued.23 This study intends to begin the exploration into the emergence 

of computing degree programs by investigating the factors that influenced the development of IT 

standards and guidelines. 

 

Selection of Organizations that Produce IT Guidelines and Standards 

One of the major assumptions in this study is that the emergence of IT standards and 

guidelines can be investigated through the examination of documents developed and used by the 

organizations that produce IT guidelines or standards. The major criterion for selecting the 

                                                 
22 The results of these studies were presented and published in three different conference proceedings. See Burnett & 
M Subramaniam (2004); Burnett & M Subramaniam (2005) and M Subramaniam & Burnett (2005).  
23 I use discipline, sub-discipline, field or program of study interchangeably in this dissertation to refer to the 
emergence of IT as an academic concern. Detailed discussion of the meaning of and tension between these terms 
occurs later in this chapter. It is beyond the scope of this dissertation to determine which term or label reflects the 
current status of IT in the academic computing arena. 
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organizations to be included in this study was that the organizations had attempted or were 

attempting to develop IT standards and guidelines for four-year degree programs. The selection 

was further limited to organizations in the United States.  

 U.S. Bureau of Labor Statistics (BLS) data shows that in 2001, almost 70% of IT workers 

in the U.S. had a bachelor’s or a higher degree. Although the number who had some college but 

no degree was rapidly increasing and accounted for almost 16% of these workers, four-year 

colleges continue to supply the majority of IT workers. The first two years of the four year 

baccalaureate program typically offer general education and introduction to various disciplines. 

The final two years include substantial course work in a single major discipline. In the case of 

IT, courses taken in the final two years enhance existing knowledge and skills, rather than 

providing first access to them (Freeman & Aspray, 1999). The advantage of a four-year degree is 

succinctly summarized by US Department of Commerce (2003): 

A four-year degree provides a distinct advantage for IT workers. It is required for many 
jobs, and the requirement appears to be increasing. In hiring, it gives job candidates a 
strong advantage over those who do not have a degree. It increases potential for upward 
mobility and is a necessity for assuming management positions. A four-year computer 
related technical degree is important for IT developer and designer positions, and can 
provide an additional advantage in the competition for jobs and promotions over those 
who have non-technical degrees. While some employers will accept a two-year degree 
for lower level IT jobs, opportunities are less prevalent than those for individuals who 
have a four-year degree, and further education would be needed for upward mobility in 
the field. In addition, employers look for a four-year degree as representing a set of 
attributes that signal “work readiness” for professional level jobs. (p.38) 

 

Since four-year college graduates make up the majority of the IT workforce, this study 

was limited to the emergence of standards and guidelines for four-year IT degree programs. This 

limitation also helped to keep the amount of data to be analyzed manageable. 

 

Choosing the Organizations for the Study 

When the study was first articulated, I assumed that computing organizations would 

produce IT guidelines or standards that schools and departments would adopt or not adopt based 

on their own preferences. Exploration of the literature produced by these computing 

organizations revealed that this assumption was not entirely warranted.  Not all computing 

organizations or associations produce computing or IT guidelines and standards. There were 
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other initiatives by institutes or research centers to develop IT standards, such as that of the 

National Workforce Center for Emerging Technologies, which will be discussed shortly.  In 

some cases, schools and departments developed their own curricula ahead of the establishment of 

either standards or guidelines. 

Initially, I listed all computing organizations or associations that had been actively cited 

in the IT education literature and IT workforce studies. These included the Association for 

Computing Machinery (ACM), the Institute of Electrical and Electronics Engineers (IEEE) 

Computer Society, the Association of Information Technology Professionals (AITP), 

Association for Information Systems (AIS), the Information Technology Association of America 

(ITAA) and the National Workforce Center for Emerging Technologies (NWCET). Upon 

examination of documentation regarding IT curricula development initiatives for each, I found 

the following: 

i. Only the ACM, the IEEE Computer Society and the NWCET had attempted to develop 

IT curricula or standards. 

ii. The ACM and IEEE Computer Society established a joint task force to develop 

Computing Curricula 2001, which later resulted in the development of an IT Volume 

(an IT guideline) for four-year IT degree programs.24 

iii. The AIS and AITP have developed guidelines for information systems programs, but 

not for IT degree programs. 

iv. The ITAA is a trade association that focuses on serving the IT industry stakeholders. 

ITAA did not attempt to develop computing curricula, but used the NWCET's standards 

set to suggest interventions and to do workforce studies.   

v. The NWCET is a National Science Foundation (NSF) Advanced Technology Education 

Center in IT. This center has developed and revised its own IT standards. 

 

Therefore, I determined that the organizations that have attempted or are attempting to 

develop IT curricula or standards for four-year degree programs include: ACM, IEEE Computer 

Society and NWCET.  There have been two major initiatives to develop IT guidelines or 

standards for degree programs, one by the Joint Task Force of ACM/IEEE Computer Society and 

                                                 
24 See IT Volume developed by the IT Curriculum Committee (2005). 
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the other by NWCET. As part of the initiatives by the Joint Task Force of ACM/IEEE Computer 

Society, the Special Interest Group in IT Education (SIGITE) pursued the development of the IT 

guidelines. This initiative will be referred as the SIGITE initiative from now on in this 

dissertation.  

Although the standards developed by the NWCET have been used primarily by two-year 

degree programs, the standards are applicable to four-year degree programs.25 Thus, I decided to 

include the NWCET’s initiative as well. 

 I then began establishing contact with representatives from both initiatives, and obtained 

data (working and published documents) in the form of soft and hard copy. The representatives 

also agreed to provide me with additional relevant data if necessary when available. The 

historical backgrounds of these organizations are discussed in chapter 4 and 5 respectively. 

 

Definition of IT Used in this Study 

I investigated the emergence of standards and guidelines for four-year degree programs in 

the US by examining documentation produced and used by the Joint Task Force of the 

ACM/IEEE-Computer Society (including SIGITE) and the NWCET during a particular time 

frame that will be discussed in the next chapter. The problems I address in this study must be 

preceded with a discussion regarding the definition of IT. One factor contributing to the 

challenge in defining IT is that IT workers pursue their educations through various disciplines 

and work in a variety of industries (Moncarz, 2002; US Department of Commerce, 2003).    

There are multiple definitions of IT developed by various individuals and organizations 

(see Ellis & Lowell, 1999; Freeman & Aspray, 1999; Kuh, 1999; Moncarz, 2002; US 

Department of Commerce, 1999, 2000). Current definitions of IT are stated in terms of industry, 

education, occupations, skills and knowledge. Some are even definitions in the form of 

classification systems such as the ones used by the BLS and the Computing Research 

Association (CRA).26  A review of the literature revealed that there is no agreed upon definition 

of IT workforce either (Freeman & Aspray, 1999; Moncarz, 2002; Morath, Gompper, Donahue 

                                                 
25 I browsed through several websites belonging to academic institutions that offer four-year degree programs. Many 
of them have either adapted the ACM/IEEE Computer Society guideline or the NWCET standards to develop their 
own curricula for IT degree programs. The usage of these guideline and standards were also briefly discussed in 
chapter 1. 
26 A comprehensive listing of definitions of IT appears in Appendix A. This list is not exhaustive as it is not the goal 
of this research to define IT.   
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& Light, 1999; US Department of Commerce, 1997). The newly formed SIGITE, under the 

professional organization ACM, has also identified defining IT as one of the major challenges of 

the new society (Gorgone, 2002).  A report by U.S. Department of Commerce (1997), states that 

the definition of “IT worker” depends on who is asked. Each organization may define an IT 

worker differently, and the definition within an organization may change over time (Freeman & 

Aspray, 1999; M Subramaniam & Burnett, 2006; Moncarz, 2002; Morath, et. al, 1999; US 

Department of Commerce, 1997). 

The definitions used by the ACM/IEEE Joint Task Force and the NWCET as a basis to 

develop IT curricula and standards were selected for use in this study since the study investigates 

the factors that influenced the development of standards and guidelines by these organizations. 

The use of other definitions, even those more comprehensive than those used by these two 

organizations, would have made it difficult to determine the factors that influenced the 

development of IT standards and guidelines. 

 

The Joint Task Force of the ACM and IEEE-Computer Society’s Definition of IT 
27

 Initiatives to develop computing curricula began as early as 1968. IT was mentioned once 

in the Curriculum 68 (ACM Curriculum Committee on Computer Science, 1968) as a synonym 

for “computing.” Prior to 2001, there was no further mention of IT in the guidelines.  See 

Curriculum 78 (ACM Curriculum Committee on Computer Science, 1979) and Computing 

Curricula 1991 (Joint ACM/IEEE-Computer Society Curriculum Task Force, 1991). In 2001, the 

Joint Task Force of the ACM and IEEE-Computer Society came up with Computing Curricula 

2001 – Computer Science (Joint Task Force for Computing Curricula, 2001). In this report, IT 

was mentioned many times, and was differentiated from computing. Many references appeared 

to the phrase “computing and information technology”, indicating a differentiation between 

computing and IT. IT was not specifically defined, nor were separate guidelines provided in 

Computing Curricula 2001 – Computer Science. However, the task force was clearly aware of 

the growing family of new computing and IT-related disciplines. The insufficiency of a single set 

of guidelines tailored to traditional computer science programs was acknowledged. Attempts to 

develop separate guidelines for information systems, computer engineering and software 

                                                 
27 The relevant history of curricula development by ACM, IEEE-Computer Society and SIGITE will be discussed in 
detail in chapter 4. In this section, only the iterations of definitions of IT are highlighted. 
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engineering were initiated; IT was not included in these efforts.  In Computing Curricula 2004 

(Joint Task Force for Computing Curricula, 2004) and Computing Curricula 2005 (Joint Task 

Force for Computing Curricula, 2005), it is stated that IT has joined the family of computing 

disciplines and will require its own guideline. In these guidelines, IT is defined as follows: 

Information technology is a label that has two meanings. In the broadest sense, the term 
“information technology” is often used to refer to all of computing. In academia, it refers 
to undergraduate degree programs that prepare students to meet the technology needs of 

business, government, healthcare, schools, and other kinds of organizations [italics 
added]. 
 

In the previous section, we said that Information Systems focuses on the “information” 
aspects of “information technology”. Information Technology is the complement of that 
perspective: its emphasis is on the technology itself more than on the information it 
conveys. IT is a new and rapidly growing discipline which started as a grass roots 
response to the practical, everyday needs of business and other organizations. Today, 
organizations of every kind are dependent on information technology. They need to have 
appropriate systems in place. Those systems must work properly, be secure, and be 
upgraded, maintained, and replaced as appropriate. People throughout an organization 
require support from IT staff who understand computer systems and their software, and 
are committed to solving whatever computer-related problems they might have. 
Graduates of information technology programs address these needs. (Joint Task Force for 
Computing Curricula, 2005, p. 14) 

 

In differentiating IT from other computing disciplines, the Computing Curricula 2004 

further states: 

. . . IT focuses on the application, deployment, and configuration needs of organizations 
and people over a wide spectrum. Across this range (from organizational information 
systems, to application technologies, and down to systems infrastructure), their role has 
some overlap with IS [referring to information systems], but IT people have a special 
focus on satisfying human needs that arise from computing technology. In addition, IT’s 
shaded area goes leftwards [referring to a diagram that this task force has produced], 
from application towards theory and innovation, especially in the area of application 
technologies. This is because IT people often develop the web-enabled digital 
technologies that organizations use for a broad mix of informational purposes, and this 
implies an appropriate conceptual foundation in relevant principles and theory. (Joint 
Task Force for Computing Curricula, 2004, p. 24) 

 

In the separate volume of IT guidelines, Computing Curricula - IT Volume (IT 

Curriculum Committee, 2005) the following definition of IT as an academic discipline is 

provided: 
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Information Technology (IT) in its broadest sense encompasses all aspects of computing 
technology. IT, as an academic discipline, focuses on meeting the needs of users within 
an organizational and societal context through the selection, creation, application, 

integration and administration of computing technologies. (IT Curriculum Committee, 
2005, p. 2). 
 

The definitions discussed above are used in this study as the basis for the analysis of the 

SIGITE initiative. 

 

The NWCET’s Definition of IT 
28

In the first document published in the process of developing the first version of standards, 

the NWCET emphasized the importance of determining a working definition of IT (NWCET, 

RATEC & BCC, 1996). The definition, taken from John Viulamil’s book, The World of 

Information Technology, is “all the technologies used for creating, abstracting, visualizing, 

presenting, collaborating, communication, and otherwise managing the flow of information” 

(NWCET, RATEC & BCC, 1996, p.6).  This was the only definition of IT mentioned in any of 

the documents I examined from the NWCET, and is the definition I used as the basis for the 

analysis of the NWCET’s initiatives. 

My original intention was to combine the definitions used by these two initiatives to 

produce a definition that I would use for this study. However, due to the differences in 

conventions (one is a definition from an academic disciplinary perspective and the other from the 

technological perspective), I was unable to combine them. Instead, I have applied the appropriate 

definitions to the analysis of each organization’s documents.  

 

Tension in Labels for Designating IT  

 Thus far, I have shared the procedure for selection of the organizations that were included 

in the study and the reasons behind their inclusion. I have also described the definition of IT that 

was used in this study.  

Due to the undetermined nature or status of IT, a discussion of the differences between a 

“field,” a “discipline,” a “sub-discipline,” a “profession” and a “program” appears next to 

illustrate my thought processes as I conceptualized and conducted this study.  Although this 

                                                 
28 The relevant history of standards development by the NWCET will be discussed in detail in chapter 5. In this 
section, only the definitions are highlighted. 
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dissertation is not intended to determine whether IT is a field, discipline, sub-discipline or a 

profession29, the debate is highlighted to illustrate the indefinite nature of IT and how this is 

acknowledged in this study. 

 Some other emerging areas, such as environmental psychology and famology (the study 

of families), have discussed similar uncertainties in their literature. Sommer (2000), who was 

trying to illustrate the difficulty in defining the name of an emerging area of study, 

environmental psychology, mentioned that: 

 

There remains no consensus on a name for the field. The parade of titles, besides EP 
[environmental psychology] and EBR [environment and behavior], have included 
architectural psychology, man-environment relations, ecological psychology, eco-
behavioral science, environmental design research, socio-physical design, and various 
terms combined with ecology. 
 
This surface disagreement over nomenclature reflects underlying uncertainty over the 
nature of the field and inconsistent use of terms such as discipline, field of study, and 
profession, all of which have technical meanings in the sociology of knowledge. (p. 1) 

 

The scenario in environmental psychology is similar to that of IT. The “parade” of job 

titles, job classifications and degree programs that prepare IT workers combine various terms 

including “IT”, or sometimes use other words with the intended meaning of “IT”. In part because 

IT jobs have been moving targets, reaching agreement on an operational definition of IT work 

has been difficult.   

 Sommer (2000) also acknowledges the inconsistent use of terms such as “field,” 

“discipline” and “profession.” I will discuss these terms by grouping the shared characteristics 

and beliefs for each, while acknowledging that there are multiple hybrid forms and outliers. In 

this section, I will briefly discuss the various definitions of “field,” “discipline,” “sub-discipline” 

and “profession” discussed in the literature, and attempt to illuminate the differences.  

 

Field 

 A field is not considered a discipline when it appears that the area of study does not have 

apparent utility (Blume, 1974; Phillips, 1973; Burr & Leigh, 1983).   Based on a word meaning 

                                                 
29 For detailed discussion on whether IT is a field, discipline, sub-discipline or a profession, please refer to Cukier, 
Ahortt & Devine (2002); Denning (2001); Denning (1998); Gehl (2000); Friedman (1994). 
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“earth” or “land,” a field is an area or sphere of action, operation, or investigation, a subject of 

activity or specialization (Sommer, 2000). Bourdieu (1993) defines a field as a separate social 

universe with its own internal forces, and applies this to universities’ fields of study. People in a 

field of study have been trained in various disciplines and professions but all focus on a common 

problem area (Sommer, 2000).  

The term “field” is used in common parlance to describe bodies of knowledge, or people 

contributing to knowledge that is circumscribed by recognized academic discipline and specialty 

boundaries. These academic fields may be thought of as composed of three types of institutions. 

First, there are the formal sites of knowledge production and dissemination such as organizations 

of education, certification, and associated research institutes, as well as journals and funding 

bodies. Second, there are informal academic relations among researchers. Researchers are linked 

by interest into research networks (Friedman, 1994). These networks have been labeled 

“invisible colleges” that often mirror formal disciplinary and specialty subdivisions (Friedman, 

1994; Price, 1963). Networks may also be centered on the investigation of a series of related 

problems, (Friedman 1994; Mullins, 1968) which need not have a natural boundary because they 

arise from participants’ own perceptions of the research of others in terms of relevance for their 

own work (Friedman, 1994; Mulkay, Gilbert & Woolgar, 1975). Finally, relationships between 

members of the academic community and the “outside world” also affect the direction of 

academic research (Friedman, 1994). 

 

Discipline 

Webster’s defines a discipline as “a field of study” (Merriam-Webster Online Dictionary, 

2005), which adds more confusion to distinguishing the terms field and discipline.  Randell 

(1958) defines a discipline as “…a branch of instruction or a department of knowledge.” (p. 

359). Randell further quotes Roy Harvey Pearce: 

. . . well-known teacher and scholar in the American field, Roy Harvey Pearce, ventures 
to define a discipline as “a formalized method of knowing and expressing the knowledge 
of a given subject-matter,” and adds “that its form, to be valid and authentic, must reflect 
the form of its subject-matter. (p. 359) 
 
Having the same root as disciple (one who learns), a discipline is a branch of instruction, 

or the educational aspect of a science or art. The argument has been made that disciplines are the 

fundamentals on which all knowledge specialties are constructed. Members of a discipline have 
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been trained in departments associated with that discipline and study many different phenomena 

using a shared epistemology. This brings out the idea that a discipline is affiliated to a 

department. Psychology is a discipline, and although psychologists study topics as varied as 

children's speech, brain waves of chimpanzees, and group dynamics in organizations; all were 

trained in psychology and identify themselves as psychologists (Sommer, 2000). 

The following criteria of a discipline were obtained from several sources: 

1. A group of people with common interests and concerns (Johnson & Madduz, 1991); bonded 

together in a formal association (Heath, 1958). A discipline needs a variety of support 

paraphernalia to exist (Burr & Leigh, 1983; Pavalko, 1971). It needs journals, professional 

associations, meetings where scholarly papers are presented, review papers, academic 

departments, majors, courses of study, etc. These provide means of professional growth, 

interaction, and exchange so that the discipline can continue to develop. (Burr & Leigh, 

1983);  

2. A body of knowledge built on a variety of theoretical underpinnings (Heath, 1958; Johnson 

& Madduz, 1991). A discipline can exist when there is a subject matter that is relatively 

distinct from other disciplines or when there is a body of new information and insights 

(Phillips, 1973; Burr & Leigh, 1983); 

3. An objective effort to expand the body of knowledge (Johnson & Madduz, 1991); 

4. The gathering of disciples; which means to teach, train, or to bring up (Johnson & Madduz, 

1991; Burr & Leigh, 1983); 

5. A set of coherent theories and philosophies (Johnson & Madduz, 1991; Burr & Leigh, 1983); 

6. Intellectual in character and presupposes a liberal education as a foundation for judicious 

exercise of freedom, taking of risk, and assumption of responsibility required in the 

application of specialized knowledge (Heath, 1958); 

7. Requires its practitioners to have specialized training (Heath, 1958).  Sometimes training is 

available before the discipline is called a discipline, such as famology;30 

8. Requires an in-service learning period for those wishing to enter the field (Heath, 1958);  

9. Is a career field - not a stepping stone to another career (Heath, 1958); 

10. Performs a function which no other field of endeavor performs (Heath, 1958); 

                                                 
30 See Burr & Leigh (1983). 
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11. Defines and establishes the paths of entry - formal education, in-service training, and 

practical experience required, and a system of recognition for those who qualify - and then 

gains recognition for its standards by others (Heath, 1958); 

12. Establishes a code of procedure to which its practitioners agree to adhere (Heath, 1958); 

13. Exists for the benefit of humanity (Heath, 1958); 

14. A belief that it exists (Burr & Liegh, 1983) - several authors suggest it is important to have 

consensus among professionals in the academic community that a discipline exists.  

 

Sub-discipline 

Sommer (2000) clearly articulates what is meant by sub-discipline: 
 
Specialty area within a discipline that develops its own organizations and training 
programs, often within disciplinary departments but sometimes in independent 
departments, e.g. environmental psychology is a sub-discipline, mostly taught in 
psychology departments but occasionally taught in freestanding departments. (Sommer, 
2000, p. 2) 

 

 Thus, sub-discipline is a specialty area within a discipline. Other examples of sub-

disciplines include theoretical chemistry and organic chemistry, both sub-disciplines of 

chemistry. 

 

Inter-discipline 

Inter-discipline is a meeting place between two or more disciplines, such as social 

psychology (Sommer, 2000). The term is relatively recent; the first dictionary citation of 

interdisciplinary refers to a 1937 article in a sociology journal and a subsequent notice for 

postdoctoral fellowships from the Social Science Research Council (Burr & Leigh, 1983). 

 

Profession 

Occupations that demand highly specialized knowledge and skill, acquired at least in part 

by courses of a theoretical nature, and tested by some sort of social examination are considered 

professions. According to the eminent sociologist, Abbott (1998), the classic definition of a 

profession is an organized body of experts who apply esoteric knowledge to particular cases. Full 

professions are said to have systems of instruction and training together with entry by 
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examination. Clearly, the models for such a conception are law and medicine. However, Abbott 

(1998) also mentions that all the licensing and examinations in the world would not protect a 

profession in which the nature of the work changes when new knowledge enters the scene.  

 

Tension between Labels 

In terms of ideal types, it seems there are associations at the modern university between 

the following:  

• profession  school or college; 

• discipline department;  

• sub-discipline  area of emphasis within a disciplinary department;  

• inter-discipline  program;  

• field of study  center (Sommer, 2000).  

For example, the establishment of a school or a college is typically an indication that the 

school is dedicated towards a profession, such as the College of Medicine formed to educate 

those who are in the medical profession. The establishment of the Department of Educational 

Technology is an indication that educational technology is being accepted as a discipline. Other 

terms indicated above are also handled in the manner just described. 31

Using this matrix of matching, IT can be seen as currently being all of the above because 

there are schools, colleges, departments, area of emphasis, programs and centers named “IT.” 

The status of IT remains undetermined. 

There are several views32 that have been brought forward strongly by some researchers 

attaching IT to one of these labels. Friedman in 1994 referred to IT as a field: 

We view the IT field [italics added] in particular as an inherently dynamic entity, 
independent of purposive intervention by some outside analyst or authority, because of 
internal interactions and because of changes in the field's relation to its setting. Rapid 
growth of the IT field has itself stimulated rapid changes in the relation between the IT 
field and its setting throughout its history (¶ 23). 

                                                 
31 Sommer’s association of the modern university to the terms of profession, discipline, sub-discipline, inter-
discipline and field of study may be overly simplistic and become problematic in some cases. It makes some sense 
in a general way but begins to fall apart when it is examined closely with specific examples. For example, the 
establishment of College of Arts and Sciences is prevalent in many educational institutions, but does that mean that 
art and science is a profession? Sommer’s association may need further rethinking and refining. 
32 Again, here I am using the labels of field, discipline and profession as used by the authors in presenting their 
views. 
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There is considerable evidence that the IT industry and the skills it demands are inter-

disciplinary and that people working in the industry come from a variety of disciplines. On the 

other hand, because of the evidence of the multi-dimensional nature of IT, the impact of 

convergence, the importance of matching IT solutions to user needs and so on, a very unstable 

definition of IT dominates the discourse. The most common definition equates IT and IT 

professionals with the computer science and engineering disciplines. The narrowing of the 

definition results in the marginalization of other disciplines that would bring more “neutral” or 

“critical” perspectives to bear on technology (Cukier, Ahortt & Devine, 2002).   

 ACM has established an initiative known as the “IT Profession Initiative” under the 

directorship of Peter Denning.33 ACM intends to help nurture the budding of IT, overcome the 

tendencies toward balkanization, reach out to IT people who have not been involved before and 

offer more help to IT users (Gehl, 2000). One of the projects undertaken under this initiative is 

the Information Technology Identity Project (ITP) that will strive to define the structure of the 

IT, including its intellectual and professional core of knowledge, its standards of competence, its 

institutions, and its professional organizations (Gehl, 2000). 

 

IT Standards and Guidelines 

 From the review of the literature above, it is apparent that individuals choose to identify 

IT as a field, discipline, inter-discipline, sub-discipline, or profession, based on economics, 

identity, jurisdiction, time and related concerns.34  As a result, IT is weakened by divided 

loyalties. This indefinite status results in organizational schisms and uncertainty for all IT 

stakeholders. Because the status of IT is still unclear, I have avoided applying any of these terms 

to its description.35 As IT touches many facets of life, has variations in definitions depending on 

who develops the definition, reflects dynamicity and to its status as a field, discipline, profession, 

sub-discipline or inter-disciplinary study is under debate, it becomes increasingly complex to 

choose a label describing IT’s nature. Therefore, this dissertation was limited to the investigation 

                                                 
33 Peter Denning is one of the major proponents of professionalization of IT. He regularly writes the column 
Profession of IT in Communications of the ACM, a monthly magazine published by ACM. 
34 It is not within the scope of this dissertation to discuss these concerns or their implications at length. The previous 
discussion was presented to illustrate the uncertain status of IT at this point in time. 
35 Exceptions to this statement are citations to other authors to present their views – this will be indicated in a 
footnote. 
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of the emergence of degree programs as evidenced by the development of IT standards and 

guidelines for four-year degree programs. The dissertation findings will contribute directly to 

understanding the nature of the emergence of computing degree programs and only indirectly to 

understanding the emergence of a computing field, discipline, etc. However, the results of the 

longer-term study for which this dissertation represents the first phase, may help to determine 

IT’s academic nature and status. GTM was selected as the most appropriate methodology for this 

study because it will illuminate the tensions and controversies.36

 

Conclusion 

 The main purpose of this chapter was to describe the definitions and the directions of this 

study. I described the process that was utilized to determine the organizations that produce IT 

curricula and standards. There were two major initiatives to develop IT curricula and standards 

for four year degree programs, one by the SIGITE and the other by the NWCET.  

This chapter also unveiled the definitions of IT that were used in this study, which are the 

definitions that were utilized in the above-mentioned initiatives. Due to differences in the 

conventions of IT definitions associated with the two initiatives (one is a definition from an 

academic disciplinary perspective and the other from a technological perspective), I used the 

appropriate definition to investigate each initiative separately.  The tension in using labels to 

describe the academic status of IT was also illustrated in this chapter. 

                                                 
36 This idea was obtained from Star & Griesemer’s (1989) article and through personal communication with Ken 
Fleischmann (July 18, 2005). 
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CHAPTER 3 

 

 

ADAPTING GROUNDED THEORY METHODOLOGY (GTM) 

 
 

Introduction 

 

As stated in chapter 1, this dissertation study details the process and findings of the first 

stage of a complex research project with the ultimate goal of developing a theory to describe the 

phenomenon of the emergence of computing degree programs. This dissertation study focuses on 

reporting the factors that influenced the development by selected organizations of new standards 

and guidelines for IT degree programs and on determining the relationship between these factors 

to the bigger purpose of and the missions of two types of educational institutions (two-year and 

four-year colleges) in the US. The method that I have used to investigate this phenomenon (and 

will continue use for other stages of this research) is the grounded theory methodology (GTM) 

based on the work of Strauss & Corbin (1998).  

GTM is said to be the most prominent among the qualitative approaches not because this 

methodology is used to a great extent but because reference to this methodology has the highest 

recognition value (Titscher, Meyer, Vetter & Wodak, 2000). Glaser & Strauss in their book 

Discovery of Grounded Theory initiated the grounded theory approach within the qualitative 

research paradigm. While GTM has not altered in form since it was first introduced in 1967, the 

specificity of its procedures has been elaborated in some detail as the method has evolved in 

practice. Strauss and Corbin (1998) have refined an approach to GTM that I have adapted to 

conduct this study.  

In theorizing (which is generally the main goal in using GTM, and the ultimate goal of 

this study), 

... not only are events and happenings described, but the analysis is extended to involve 
interpretations as well … to explain why, when, where, what, and how events or 
happenings occur. These theoretical explanations often are validated through further data 
gathering (sometimes under varying conditions). (Strauss & Corbin, 1998, p. 18) 
 

Strauss & Corbin also emphasized that theory and data analysis are the products of 

interpretation and systematic inquiry, with the researcher being considered an “instrument of 
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analysis” shaping the data and being shaped by it as the research process unfolds (Strauss & 

Corbin, 1998).  

 

Most important, because our approach to theory building is one of emergence, we believe 
that unless the researcher is building on or continuing with his or her own previous 
studies, the researcher will not be able to enter into the project with a set of pre-
established concepts or with a well-structured design. Rather, the design, like the 
concepts, must be allowed to emerge during the research process. As concepts and 
relationships emerge from data through qualitative analysis, the researcher can use that 
information to decide where and how to go about gathering additional data that will 
further evolution of the theory. (Strauss & Corbin, 1998, p. 33).  
 

 Chapter 3 presents an introduction to GTM which is the main methodology used in this 

study, the reasons behind using GTM as the method for this study, justification on the choice of 

Strauss & Corbin’s (1998) approach to GTM which is chosen for this study, determination of the 

time frame for this study, the explanation for using documents as the primary data source, 

presentation of examples of other GTM research that have used documents as the primary data 

source, description of the use of interviews as a secondary validation method, and an explanation 

of the use of NVivo as the data analysis software for this study.  

  

Philosophical Orientation of GTM 

 

 Originally, two sociologists, Barney Glaser and Anselm Strauss, developed the GTM in 

1967 and later elaborated on it through subsequent books. Glaser and Strauss came from 

different philosophical and research traditions (Glaser & Strauss, 1967; Strauss & Corbin, 1998). 

Having received an advanced degree from the University of Chicago, Strauss was strongly 

influenced by Symbolic Interactionist and Pragmatist writings, such as Park, Thomas, Dewey, 

Meade, Hughes and Blumer (Strauss & Corbin, 1998). Strauss passed on this influence to the 

development of the GTM, in the following manner: 

• The need to get out into the field to discover what is really going on; 

• The relevance of theory grounded in data, to the development of a discipline and as a 

basis for social action; 

• The complexity and variability of phenomenon and of human action; 
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• The belief that persons are actors who take an active role in responding to problematic 

situations; 

• The realization that persons act on the basis of meaning; 

• The understanding that meaning is defined and redefined through interaction; 

• A sensitivity to the evolving and unfolding nature of events (process); and 

• An awareness of the interrelationships among conditions (structure), action (process) and 

consequences (Strauss & Corbin, 1998). 

Coming from a very different sociological tradition, Glaser graduated from Columbia 

University. His thinking was highly influenced by Paul Lazarsfeld, known as the innovator of 

quantitative methods. While doing qualitative analysis, Glaser saw the need for making 

comparisons between data to identify, develop and relate concepts (Strauss & Corbin, 1998). 

Both the Columbia and Chicago traditions emphasized producing research that could be 

of use to professional and lay audiences, consequently much of the writing that grew out of the 

Glaser-Strauss collaboration was directed to both lay and disciplinary colleagues (Strauss & 

Corbin, 1998).  

Though one need not subscribe to the philosophical and sociological orientations of 

Pragmatism and Symbolic Interactionism to use the method, two important principles are drawn 

from these traditions. The first principle pertains to change. Since phenomena are not conceived 

of as static but as continually changing in response to evolving conditions, an important 

component is to build change, through process, into the method. This principle was one of the 

reasons I chose GTM as the methodology for this study. GTM allows studying phenomena that 

are dynamic, such as emergence of the computing degree programs. 

The second principle pertains to a clear stand on the issue of determinism. Strict 

determinism is rejected, as is non-determinism. People are seen as having, though not always 

utilizing, the means to control their destinies through their responses to conditions. They are able 

to make choices according to their perceptions, which are often accurate, about the options they 

encounter. Both Pragmatism and Symbolic Interactionism share this stance. Thus, GTM seeks 

not only to uncover relevant conditions, but also to determine how the people respond to 

changing conditions and to the consequences of their actions (Corbin & Strauss, 1990). 
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Purpose of GTM 

The general intent of GTM is to generate or discover a theory that explains a concept, 

process or interaction among individuals (Creswell & Maietta, 2002). The long term purpose of 

my study is to describe and explain the process of emergence of computing degree programs. 

Thus, my intent in this dissertation is to explain the social interaction process that consists of a 

series of events in these organizations in their attempt to build standards and guidelines for IT 

degree programs. This corresponds to the general intent of using GTM as mentioned by Creswell 

& Maietta (2002). 

Although grounded theory procedures are equally applicable to non-textual data, a central 

importance is attributed to text as data material in the form of interview transcripts, observer’s 

notes, documents, books, newspaper articles, etc. The most prominent application of grounded 

theory is probably textual analysis. Within the framework of GTM, however, one will look in 

vain for a theory of text and for any explicit understanding of the term text (Titscher, Meyer, 

Vetter & Wodak (2000). 

 According to Glaser & Strauss (1967), the purposes of a theory in sociology are to: 

• Enable prediction and explanation of behavior; 

• Be usable in practical applications – predictions and explanation should be able to give 

practitioner understanding and some control of the situations; 

• Guide and provide a style for research in particular areas; 

• Be useful in the theoretical advance in sociology; and 

• Provide a perspective on behavior – a stance to be taken toward data. 

 

As this study will eventually contribute to the development of a theory that will explain 

and predict the emergence of computing degree programs, GTM’s techniques and tools were 

found to be useful in conducting the textual analysis. GTM provided the proper tools and 

techniques to identify and explain the factors that influenced the development of IT standards 

and guidelines by two organizations.  The findings describe each organization’s behavior and 

explain the factors that prompted each to develop these products. The findings also provide 

computing educators with a checklist of factors for developing standards and guidelines for 
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degree programs that may emerge in the future.37 The findings can be further enriched to 

develop a middle range theory on the emergence of computing degree programs.  

 

Variations of GTM 

Initially, Glaser and Strauss, in 1967, suggested the best approach would be an initial, 

systematic approach of theory derived from data (the name grounded theory comes from 

grounding the theory from data) of social research.  The theory will then be substantiated by 

illustration of characteristic examples of data.  Glaser & Strauss believed that theory based on 

data is destined to last despite its inevitable modification and reformulation. The most striking 

examples are Weber’s theory of bureaucracy and Durkheim’s theory of suicide. These theories 

have endured for decades, stimulating a wide variety of research, and constantly exciting 

students and professors to try to modify them through testing and reformulation (Glaser & 

Strauss, 1967). At least until about four decades ago, there seemed to be plenty of theories but 

few confirmations, a situation that grew out of the greatly increased sophistication of quantitative 

methods. In Discovery of Grounded Theory, Glaser & Strauss contended that the masters have 

not provided enough theories to cover all areas of social life. Due to their lack of grounding in 

data, these theories do not fit, do not work, or are not sufficiently understandable to be used in 

research, theoretical advance and practical applications; thus Glaser & Strauss advocated the 

GTM. From this common ground, two dominant perspectives on conducting grounded theory 

research have emerged.38 These two perspectives include the systematic procedure developed 

and advocated by Strauss and Corbin (1990, 1998), and the emerging design advocated and 

developed by Glaser as described by Creswell & Maietta (2002).  

The systematic design for GTM is widely used in social science research, and it is 

associated with the detailed, rigorous procedures of Strauss and Corbin (1990) and elaborated by 

their second edition on techniques and procedures for developing grounded theory (Strauss & 

Corbin, 1998). A systematic design in grounded theory emphasizes the use of data analysis steps 

including open, axial and selective coding, and the development of a logic paradigm or a visual 

                                                 
37 See Contributions of Study in chapter 1. 
38 There is also another emerging perspective of GTM that is pioneered by Kathy Charmaz. The constructivist 
design has been articulated by Charmaz (2000) as a philosophical position between the more positivist stance of 
Glaser, Strauss and Corbin, and that of postmodern researchers (those who challenge the importance of methods). 
However, since this perspective is new and still not widely used, it is not discussed in this dissertation. 
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picture of the theory generated. Use of the three coding procedures, open, axial and selective 

coding, means that systematic grounded theorists use set procedures to develop their theory, rely 

on analyzing their data for specific types of categories in axial coding, and use diagrams to 

present their theories. A grounded theory study using this approach might conclude with 

hypotheses that make explicit the relationships among categories in the axial coding process 

(Creswell & Maietta, 2002). 

Glaser felt that Strauss and his colleague, Corbin, overly emphasized rules and 

procedures, a preconceived framework for categories, and theory verification rather than theory 

generation (Creswell & Maietta, 2002). Glaser, on the other hand has stressed the importance of 

letting a theory emerge from the data rather than using specific, preset categories such as seen in 

the axial coding paradigm. Moreover, from Glaser’s perspective, the objective of GTM is for the 

author to explain a “basic social process.” This explanation involves the constant comparative 

coding procedures of comparing incident to incident and incident to category, as well as category 

to category. The focus is on connecting categories and the emerging theory, not on simply 

describing categories. In the end, the researcher builds a theory and discusses the relationship 

among categories without specifying a diagram or picture. 

The more flexible, less prescribed form of grounded theory research as advanced by 

Glaser in 1992, can be distilled into several major ideas: 

1. Grounded theory exists at the most abstract conceptual level rather than the least abstract 

level, as found in life histories and simple data presentations. 

2. A theory is grounded in the data and is not forced into categories. 

3. A good grounded theory must meet four central criteria: fit, work, relevance, and 

modifiability. A theory carefully induced from a substantive area will fit the realities in the 

eyes of participants, practitioners, and researchers. If a grounded theory works, it will explain 

the variations in behavior of participants. If the theory fits and works, it has relevance. The 

theory should not be “written in stone” and should be modified when new data are obtained 

(Creswell & Maietta, 2002).  

I chose to adapt the systematic design of GTM as described by Strauss & Corbin (1998) 

for the following reasons: 
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• Strauss & Corbin insist on tackling an object of study with “open” questions; however, 

Glaser prefers that investigators approach their field without research problems or questions. 

As a researcher, I believe it is impossible to approach a field without establishing the 

problem and the phenomenon to be investigated. Having broad and open research goals 

helped me focus to a certain extent towards the issue or problem I was investigating, and 

helped to narrow the scope of the problem as I advanced through the research process. I 

began with the ambitious goal of developing a theory on the emergence of computing degree 

programs, but realized that the process of developing a theory involves a complex and 

rigorous process and requires multiple stages. This dissertation represents the first stage of 

this process. 

• Glaser requires that an empirical field should be addressed with no prior contact with any of 

the scientific literature. All background knowledge is viewed as harmful. On the other hand, 

Strauss & Corbin recommend intensive study of the relevant literature before the analysis 

begins. I believe that reviewing the prior research literature provides the researcher with a 

deeper understanding of the issue or problem under investigation. As part of my literature 

review, I reviewed prior significant studies that have investigated the origins of new sciences 

such as psychology, biochemistry, sociology of science and other “less scientific” disciplines 

such as English, religion, comparative education and educational computing.39 The 

researchers who conducted these studies made use of a variety of approaches from highly 

quantitative to purely qualitative methods. Reading these studies increased my theoretical 

sensitivity and provided me with an avenue to develop some guiding questions to begin my 

data analysis. Review of other relevant literature was also conducted to define the scope and 

the directions of the study.40 

• While Strauss & Corbin make a number of serious attempts to develop criteria for the 

verification of results, Glaser considers this to be superfluous. He sees the value of grounded 

theory in the development of hypotheses, and claims that these only have to comply with 

standards of plausibility.  I am strongly in favor of the verification criteria embedded in the 

systematic grounded theory approach developed by Strauss & Corbin because I believe that 

                                                 
39 This literature is incorporated as needed in the discussion in the last chapter. 
40 See chapter 2. 
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as human beings, we are prone to bias and human errors. The verification criteria will ensure 

the minimization of such problems.41  

• Strauss and Corbin’s approach can be used and adapted with ease by a novice researcher, 

such as myself. GTM by Strauss & Corbin provides rigorous and systematic procedures 

(Strauss & Corbin, 1990; 1998), which are relatively easy, understand and follow. Strauss 

and Corbin (1998) anticipate and facilitate adaptation of their approach by providing 

guidance about the purpose and logic lying behind their procedures. They recommend 

creativity and flexibility when adapting the guidelines and techniques during the iterative and 

recursive process necessary to apply the methodology. “Our version of qualitative analysis 

offers a cluster of very useful procedures - essentially guidelines, suggested techniques, but 

not commandments” (Strauss & Corbin, 1998, p. 4). 

 

Coding Procedures for GTM 

 The main coding procedures of the GTM are open coding, axial coding and selective 

coding.  

• Open coding 

“The analytic process through which concepts are identified and their properties and 

dimensions are discovered in the data” (Strauss & Corbin, 1998, p. 101). 

• Axial coding 

“The process of relating categories to their subcategories, termed ‘axial’ because coding 

occurs around the axis of a category, linking categories at the level of properties and 

dimensions” (Strauss & Corbin, 1998, p. 123). 

• Selective coding 

“The process of integrating and refining the theory” (Strauss & Corbin, 1998, p. 143). 

 

All three coding procedures were used in this dissertation study. Below is an example on 

how these coding procedures were used.42  

During open coding, data are broken down into discrete parts, closely examined, 

compared for similarities and differences. From the text below,  

                                                 
41 See section on Verification in GTM in this chapter. 
42 It is acknowledged here that breaking these coding procedures down is an artificial but necessary task because this 
allows readers to understand how these coding were done. 
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To support a regional response to the lack of qualified technology employees, BCC 
facilitated the formation of the regional Advanced Technology Education Consortium 
(RATEC). This consortium is composed of 10 business representatives (including the 

Washington Software Alliance, which represents more than 1000 IT companies), 

more than 40 high schools, ten community colleges, and six four-year public and 

private universities. RATEC’s objective is to facilitate the development of improved 
advanced technology education among its members.  
 
The NWCET coordinates a network of collaborative partnerships of BCC and the 

Boeing Corporation, Microsoft, and other industries, two and four year old colleges 

and universities, tech prep consortia and secondary schools to support high standard 
advanced technological education in IT and its application to other emerging 
technologies. 
 
Here, I found the concept Alliances (I generated this term to reflect the above event, and 

later this term became one of the concepts under the category partnerships) was found from the 

above phrases in bold to reflect "who" was involved in the organizations and the level of 

involvement. The properties and dimensions (in bracket) that were identified from the above 

phrases were members [individual, organization, other]; level [institution, state, regional, 

national, international]; Intensity [intense - none].  Using the same method of coding within other 

set of data, some other categories were also found such as “partnerships”, “needs analysis”, 

“process”, “benefits” and others, and this categories will be used to illustrate the generation of 

categories and sub-categories through the use of axial coding. 

In axial coding, categories are related to their subcategories to form more precise and 

complete explanations of the phenomenon under study. Categories are related to subcategories 

along the lines of their properties and dimensions as found in the open coding step. Thus, using 

memos and other analytical tools discussed below, the following categories and subcategories 

were determined to be related. Under “partnerships” category, the properties and dimensions can 

be related to “benefits”, “process”, “needs analysis” and “alliances”. 

Next in selective coding, a central category must be selected. It must appear frequently in 

the data (Strauss & Corbin, 1998) and must be able to explain the phenomenon under study in its 

entirety. From the above example, the central category “partnership” was selected, because the 

name is sufficiently abstract and can be used to do research in other substantive areas, leading to 

the development of a more general theory. 
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Analytic Tools for GTM 

Analytic tools are very useful for sensitizing the researcher to relevant properties and 

dimensions of a category. In GTM, coding is done theoretically, meaning the coding is done on 

the basis of concepts and how they vary according to their properties and dimensions. By asking 

theoretical questions about one case and by thinking comparatively according to properties and 

dimensions of categories, the researcher is opening up his or her mind to the range of 

possibilities, which in turn might apply to, and become evident, when the researcher samples 

other cases (Strauss & Corbin, 1998). Some of the analytical tools used in this dissertation are 

discussed below. 

The use of questioning is a major analytical tool in GTM. It is “An analytic device used 

to open up the line of inquiry and direct theoretical sampling” (Strauss & Corbin, 1998, p. 73). 

After reading and coding each document, and as the emergence of a concept occurred, I 

constantly asked questions to either confirm the emergence of the new found concept or further 

enrich the concept.  This act of questioning provided avenues for seeking other documents to 

theoretically sample data and ensured saturation of concepts.  A list of these questions was 

maintained. 

Doing analysis of a word, phrase, or sentence consists of scanning the document, or at 
least a couple of pages of it, and then returning to focus on a word or phrase that strikes 
the researcher as being significant and analytically interesting. (Strauss & Corbin, 1998, 
p. 93) 

 
The analysis of a word, phrase or sentence was constantly done in reviewing all the 

documents that were used as data for this study. Generally, the process began with scanning of 

documents to determine if a particular document was useful in generating new concepts or 

enriching existing concepts. Then, relevant phrases and sentences were coded using the coding 

procedures mentioned above. 

Whenever I was confused or unable to identify the properties and dimensions of 

categories, I used the analytical tool suggested by Strauss and Corbin (1998) called theoretical 

comparison. Strauss & Corbin (1998) describe theoretical comparisons as “An analytic tool used 

to stimulate thinking about properties and dimensions of categories” (p. 73).  An example would 

be that to generate the properties and dimensions for a category “partnership”, I utilized the 

“systematic comparison of two or more phenomena” (Strauss & Corbin, 1998, p. 95). I compared 

the incident in the data to one from my experience, the partnership in my family business. Using 
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this comparison, I was able to list the following properties together with their dimensions (in 

brackets), involvement [individuals-organization]; participation [Industry, education or other]; 

Intensity of partnership [intimate - none]; Task specification [specific - overall]. 

Conditional matrix is “An analytic device to stimulate analysts’ thinking about the 

relationships between macro and micro conditions / consequences both to each other and to 

process” (Strauss & Corbin, 1998, p. 181). Conditional matrix was used to determine the 

relationships between a category and sub-category and within other categories. This analytical 

tool was very useful to establish the possible relationships between categories that emerged from 

the data used in this study. 

Memos, which are “Written records of analysis that may vary in type or form” (Strauss & 

Corbin, 1998, p. 217) were used extensively in this research. Every single piece of a document 

that was used as data for this study has accompanying memo sheets. Memos were also used to 

document thought processes, checklists, findings, challenges and results in this study. An 

example of documenting my thought process, I documented the following while I was 

conducting data analysis on the meeting minutes from ACM/IEEE-Computer Society: 

 

5/25/2006 - 11:45:59 AM  
It seems to me that this group is convinced that IT is a separate discipline. And because 
of this, they think that there should be a curricula for IT degree programs.  
 
This group came together because they thought they all are offering IT or similarly 
named programs or are beginning to think about offering IT degree programs, and feel 
that they should share and produce a curricula. 
 

 

Verification in GTM 

Grounded theory pioneers such as Corbin & Strauss (1990) have made their verification 

techniques and procedures explicit for other researchers to follow.  Verification techniques are 

embedded in the data collection and analysis process. Corbin & Strauss (1990) explain how to 

make judgments about the validity, reliability, and credibility of the data in grounded theory 

research from a quantitative point of view.  Strauss & Corbin (1990) also describe how decisions 

can be made regarding the adequacy of the research process through which the theory is 

generated, elaborated, or tested; and how to reach conclusions about the empirical grounding of 
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the research (Strauss & Corbin, 1998).  It is my understanding that the accurate and continuous 

use of the GTM techniques and tools incorporates verification and validation into the process of 

analysis itself, which means no other extra method of verification, is needed.  

 

GTM versus quantitative methodologies
43

The origins of new sciences have been investigated using various methods from highly 

quantitative to purely qualitative approaches. Among quantitative approaches that were taken to 

investigate these origins were: 

• The study of the emergence of a system of research organizations such as the rise of 

societies for the advancement of certain disciplines of study using citation and co-citation 

analysis (Ben-David & Sullivan, 1975); 

• The study of the social structure of networks and groups (sometimes referred to as 

‘invisible colleges’) involved in the rise of new specialties or disciplines by studying the 

emergence of specialized and general journals or identifying seminal papers using 

citation and co-citation patterns (see White & McCain, 1998; Ben-David & Sullivan, 

1975; Small & Griffith, 1974; Price, 1965).  

• The study of national and international competition among researchers that enabled 

societies to establish and recognize new fields through the study of reputation and higher 

education systems by quantifying the number of achievements, publication and products 

(see discussion by Ben-David & Sullivan (1975) on research done by Pfetsch & 

Zloczower, 1973 and von Girzycki, 1973); 

• The study of role-hybridization pays special attention to the personal and social 

characteristics of the innovators or the innovating group, by quantitatively measuring the 

number of academic positions, and ranking of scholars in originating disciplines and how 

that ranking changed with the emergence of a new discipline (Ben-David & Collins, 

1966). 

                                                 
43 Again, in this section, I am using the labels, field, discipline, and areas of study as used by the authors to describe 
the usage of these methodologies in their studies of the origins of new sciences. See detail discussion on the tension 
of using these labels in chapter 2. 
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Citation and co-citation analysis are the dominant methods used to study the emergence 

of new sciences or disciplines. The strength of citation analysis is its focus on empirical and 

quantitative evidence that can be statistically analyzed and will yield generalizable knowledge 

and predictions about the structure of disciplinary discourses (Raber, 2003). Some recent 

examples of the usage of citation and co-citation measures to visualize a discipline or a sub-

discipline include Chen, Cribbin, Macredie & Morar (2002), Steele & Stier (2000), White & 

McCain (1998).  This method can only be used once the specialty has grown, illustrating its 

initial growth from a relatively closed network of papers into the broader field. The subject 

matter must also be narrowly defined to limit the number of papers to be included in the co-

citation study (Ben-David & Sullivan, 1975). 

From the above examples of the usage of quantitative methodologies I have made some 

inferences of the “criteria” that a degree program should fulfill before quantitative methods can 

be applied to study its emergence. They are listed below: 

• The program under study must have already “established” itself. By “established” I 

mean that it should at least have clearly defined subject matter, body of knowledge, 

possess organizations and groups that have agreed upon goals and objectives, and 

publish articles in journals that contribute to the progress and development of the 

program. The emergence of a degree program can be studied quantitatively only 

when the field, discipline or profession that it relates to has been well “documented”; 

• The term used to describe the program of study must also have coherent usage among 

its scholars and must be differentiated from similar fields. In the case of IT, the 

definition of IT must be clearly differentiated from computer science, information 

systems and fields as such; 

• The emergence must be complete or almost complete for it to be studied in a 

quantitative manner; and 

• The discovery of an entity, a theory or a pattern must be apparent that clearly 

indicates that a new area of investigation has emerged. 

Since IT does not fulfill any of the “criteria” mentioned above, a quantitative approach to 

the study of the factors that influenced the development of IT standards and guidelines cannot be 
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carried out successfully at this moment. The findings of my study can be empirically tested, 

further enriched and extended using any of the quantitative methods mentioned in this section 

once the aforementioned criteria are fulfilled.  

 

GTM versus other qualitative methodologies 

Before deciding to use GTM as the main methodology for this research, I reviewed 

various other qualitative paradigms of inquiry. Primarily through the examination of the works of 

Strauss and Corbin regarding GTM, I ascertained that this would be the most suitable method, 

because this method focuses on theory development and rigor that results in conceptual density, 

allows the grounding of theory in data, useful in discovering process, has built-in tools that 

enhance effectiveness, is fluid yet has methods to decrease bias, and suitable when definitions 

are fluid and contested. 

 

Focused on theory development and rigor that results in conceptual density 

 
The major difference between this methodology [referring to GTM] and other approaches 
to qualitative research is its emphasis upon theory development. . . there is built into this 
style of extensive interrelated data collection and theoretical analysis on explicit mandate 
to strive toward verification of its resulting hypotheses (statements of relationship 
between concepts). This is done throughout the course of a research project, rather than 
assuming that verification is possible only through follow-up quantitative research. 
Enhanced also by its procedures is the possibility of developing theory of great 
conceptual density and with considerable meaningful variation. Conceptual density refers 
to richness of concept development and relationships - which rest on great familiarity 
with associated data and are checked out systematically with these data. (Strauss & 
Corbin, 1994, p. 274) 

 

 The ultimate goal of this research (as mentioned in chapter 1) is to develop a theory on 

the emergence of computing degree programs. GTM clearly provides an emphasis on theory 

development that goes beyond the capabilities of textual analysis as used in many other 

qualitative methodologies. Since a theory is envisioned as the end-product of this research, GTM 

is the most suitable method for all stages, including this dissertation.  The GTM also provides 

tools and techniques necessary to achieve the conceptual density in my current findings. This 
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study will be further enriched by the continuous usage of GTM throughout all stages of this 

complex research.44  

 

Allows the grounding of theory in data 

“…we argue only that theory should be grounded in the sense described…interplay with data and 

developed through the course of actual research” (Strauss & Corbin, 1994, p. 278). 

 Due to the heavy grounding of available data to identify the factors that influence the 

development of IT standards and guidelines by selected organizations for emerging IT degree 

programs, data was constantly searched, acquired and analyzed throughout this study. 

 

Useful in discovering process 

Theoretical conceptualization means that grounded theory researchers are interested in 
patterns of action and interaction between and among various types of social units (i.e., 
“actors”). So they are not especially interested in creating theory about individual actors 
as such (unless perhaps they are psychologists or psychiatrists). They are also much 
concerned with discovering process - not necessarily in the sense of stages or phases, but 
of reciprocal changes in patterns of actions/interaction and in relationship with changes of 
conditions either internal or external to the process itself. When stages or phases are 
distinguished for analytic purposes by the researcher, this signifies a conceptualization of 
what occurs under certain conditions: with movement forward, downward, up and down, 
going one way then another - all depending on analytically specified conditions (Strauss 
& Corbin, 1994, p. 278) 

 

The GTM puts a strong emphasis on theory as a process; that is theory is an ever-

developing entity, not a perfected product. Theory as process renders quite well the reality of 

social interaction and its structural context. The detection of these social interactions and 

structure is vital in my study.  In my study, I was able detect the events, factors and the 

interactions between them that contributed to the emergence of IT standards and guidelines in the 

selected organizations. 

 

 

                                                 
44 This further research is beyond the scope of this dissertation. See Further Study in chapter 7. 
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Built-in tools that enhance effectiveness 

 

Besides the constant making of comparisons, these include the systematic asking of 
generative concept-relating questions, theoretical sampling, systematic coding 
procedures, suggested guidelines for attaining conceptual (not merely descriptive) 
“density,” variation, and conceptual integration. More recently, the conceptualization and 
diagramming of a “conditional matrix”… helps toward specifying conditions and 
consequences, at every level of scale from the most “macro” to the “micro,” and 
integrating them into the resulting theory.... This matrix can be visualized “as a set of 
circles, one inside the other, each [level] corresponding to different aspects of the world 
.... In the outer rings stand those conditional features most distant to action/interaction; 
while the inner rings pertain to those conditional features bearing most closely upon an 
action/interaction sequence. (Strauss & Corbin, 1994, pp. 274-275) 
 

Strauss & Corbin (1998) did not intend the use of their techniques and procedures 

(mentioned in the above quote) in a rigid step-by-step fashion; rather, they intended to provide 

researchers with a set of tools to enable them to approach analysis with confidence and to 

enhance the creativity that is innate, and often underdeveloped, in all of us. Therefore, I was able 

to expand the use of the techniques and procedures suggested by Strauss and Corbin to approach 

my study in a flexible yet justified manner. 

 

Fluid, yet has tools to decrease bias  

... Grounded theories are very “fluid”.... Because they embrace the interaction of multiple 
actors, and because they emphasize temporality and process, they indeed have a striking 
fluidity. They call for exploration of each new situation to see if they fit, how they might fit, 
and how they might not fit. They demand an openness of the researcher, based on the 
“forever” provisional character of every theory. For all that, grounded theories are not just 
another set of phrases, rather, they are systematic statements of plausible relationships. 
(Strauss & Corbin, 1994, p. 279) 

 

... Multiple “voices” are attended to, but note that these are also interpreted conceptually by 
the researcher who follows our methodology…. Coding procedures - including the important 
procedures of constant comparison, theoretical questioning, theoretical sampling, concept 
development, and their relationships - help to protect the researcher from accepting any of 
those voices on their own terms, and to some extent forces the researcher’s own voice to be 
questioning, questioned, and provisional. (Strauss & Corbin, 1994, p. 280) 
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The “actors” and “voices” in my implementation of the GTM are the various genres of 

documents written and produced by various individuals that were used as primary data. GTM 

provided systematic procedures to study these differences. Systematically and sequentially 

carrying out procedures of data collection and analysis enabled me to capture all potentially 

relevant aspects of the topic as soon as they are perceived. This process is a major source that 

contributes to the effectiveness of the GTM (Glaser & Strauss, 1967). Every concept discovered 

in the research process is at first considered provisional. Each concept earns its way into the 

theory by repeatedly being present in documents or any data source that is being utilized in the 

study in one form or another (Strauss & Corbin, 1998).  GTM also has built-in mechanisms to 

decrease bias. One way that GTM helps to guard against researcher bias is by requiring that a 

concept’s relevance be shown in terms of action, interaction or consequence to the evolvement of 

a theory (Corbin & Strauss, 1990). No matter how enamored the investigator may be of a 

particular concept, if its relevance to the phenomenon under question is not proven through 

continued scrutiny, it must be discarded. Grounding concepts in the reality of data thus gives this 

method theory observation compatibility (Corbin & Strauss, 1990). 

 

Suitable when definitions are fluid and contested
45

 This dissertation initiates a new area of sociological inquiry for which very little prior 

technical literature exists. There are no studies that explain the phenomenon of the birth of 

computing degree programs nor the factors that have influenced educational institutions or 

organizations in the development of standards or guidelines. GTM allows continuous 

formulation of a description that gives a feeling of “ever-developing” to the phenomenon, 

permits it to become quite rich, complex, and dense, and makes it fit and easy to comprehend. 

Therefore, GTM ensures that the richness of concepts in studying the above phenomenon will 

not be compromised and the complexity involved in defining IT46 will be acknowledged.  

 

 

 

                                                 
45 This idea was obtained from Star & Griesemer’s (1989) article and through personal communication with Ken 
Fleischmann (July 18, 2005). 
46 The complexity of defining of IT is discussed briefly in chapter 2. 
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GTM versus Historiography Studies 

 Previously in this chapter, I have discussed my reasons for selecting GTM rather than 

quantitative citation analysis or other qualitative textual analysis methods. Historiography or a 

combination of GTM and historiography might also have been employed to study my chosen 

phenomenon.  In this section, I will briefly discuss historiography and compare the strengths and 

weaknesses to those of GTM. 

 Historical research, or historiography, is an examination of elements from history. 

Historiography attempts to fashion a descriptive written account of the past (Berg, 2004). It is 

more than linking together tired old pieces of information found in diaries, letters, or other 

documents, important as such an activity might be. Historical research involves a process that 

examines the events or combinations of events in order to uncover accounts of what happened in 

the past. 

The major impetus in historical research, as with other data-collection strategies, is the 
collection of information and the interpretation or analysis of the data. Specifically, 
historical research is conducted for one or more reasons: to uncover the unknown; to 
answer questions; to seek implications or relationships of events from the past and their 
connections with the present; to assess past activities and accomplishments of 
individuals, agencies, or institutions; and to aid generally in our understanding of human 
culture. (Berg, 2004, p. 235) 

 

Historiographical study of the emergence of computing degree programs would entail textual 

analysis of the documents related to the emergence of computer science degree programs, the 

only computing area where the emergence might be said to be complete. This analysis would 

then form the basis for interpretation of the emergence of subsequent computing degree program, 

such as the IT degree programs that are the focus of this dissertation. 

 One of the basic assumptions underlying historiographical research is: 

... You can learn about the present from the past. You must use care, however, and avoid 
imposition of modern thoughts or understanding when considering information about the 
past … Researchers must seek to understand both literal and latent meanings of 
documents and other historical sources within their historical time frames. (Berg, 2004, p. 
235-236) 
 

In situ analysis is better suited to the goals of this study. Restricting the application of 

current thoughts will only lead to discontinuities. In fact, the methods employed in GTM such as 

theoretical sampling and constant comparison methods, as well as the emphasis on interpretation 
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and theoretical sensitivity have enriched the findings of this study.  Similarities between past and 

current events and patterns of social interaction may be used to understand both what happened 

in the past and the current emergence of IT standards and guidelines. GTM allowed me to 

contextual my understanding by reviewing the literature on the birth of other sciences to enhance 

my sensitivity. Historiography does not allow for such contextualization, and deliberately 

restricts its researchers to a focus on the events, happenings, ideas and beliefs of the actors in the 

time frame stipulated for the study. 

GTM also encourages the examination of multiple perspectives to further strengthen the 

propositions made as a result of the study.  

Grounded theory procedures enhance this possibility, directing attention, for instance, to 
in vivo concepts that reflect actors’ own deep concerns; or its procedures force 
researchers to question and skeptically review their own interpretations at every step of 
the inquiry itself. A major argument of this methodology is that multiple perspectives 
must be systematically sought during the research inquiry. (Strauss & Corbin, 1994, p. 
280) 
 

GTM itself has a system to encourage the viewing of multiple perspectives and 

interpretations that is not self evident in the historical or historiography methods. 

 

Data Gathering Techniques for GTM 

The application of grounded theory requires no specific methods of data collection. 

Observation and interviews are often mentioned (Strauss & Corbin, 1998), but data can be 

collected in other ways (for example from documents, video tapes, newspapers, letters and 

books) (Corbin & Strauss, 1990). Each of these sources can be coded in the same way as 

interviews and observations. In any case, within the rubric of grounded theory, data collection is 

not considered to be a specific phase that must be completed before analysis begins. Indeed, data 

collection and analysis should occur side by side. After the first collection exercise it is a matter 

of carrying out first analyses, finding indicators for particular concepts, expanding concepts into 

categories and, on the basis of these results, collecting further data (Titscher, Meyer, Wodak & 

Vetter, 2000).  The choice must be made on the basis of which data has the greatest potential to 

capture the types of information desired (Strauss & Corbin, 1998). 

 48



 

 In this mode of procedure, data collection is never completely excluded, since through 

the processes of coding and memo writing, new questions always arise which can only be dealt 

with if new data are collected or earlier data are reexamined (Titscher, Meyer, Wodak & Vetter, 

2000). 

 In my study, the primary data sources were the documents used and produced by two 

organizations during a stipulated time frame discussed in the following sections of this chapter.  

 

Genres of Documents Used  

“. . . to understand a community’s communicative practices, we must examine the set of 

genres that are routinely enacted by members of the community. . . ” (Orlikowski & Yates, 1994, 

p. 542). 

We have previously defined genres of organizational communication as socially 
recognized types of organizational communication actions - such as memos, meetings, 
expense forms, training seminars - that are habitually enacted by members of a 
community to realize a particular social purposes (Yates & Orlikowski, 1992). A genre 
established within a particular community serves as an institutionalized template for 
social action - an organizing structure - that shapes the ongoing communicative actions of 
community members through their use of it. Such genre usage, in turn, reinforces that 
genre as a distinctive and useful organizing structure for the community. (Orlikowski & 
Yates, 1994, p. 542) 
 

Three major categories of documents were used to investigate the factors that influenced 

the developments of IT guidelines by the SIGITE: 

1. Published documents that were developed by the SIGITE for the purpose of 

disseminating their IT guidelines, call for comments and reporting the process and 

procedures to their stakeholders – includes computing curricula and IT curricula reports, 

draft reports, progress reports, conference presentations, newsletters (for each revision of 

the ACM/IEEE-Computer Society computing curricula)47 and material available on their 

web site; 

2. Internal documents written by the SIGITE for the purpose of internal sharing of the 

process of developing the IT guidelines – includes meeting notes, internal exercise and 

focus group results. 

                                                 
47 This includes the computing guidelines produced by the Joint Task Force of ACM/IEEE-Computer Society. The 
whole initiative is just referred to as SIGITE. 
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3. External reports or articles that were referred to by the ACM, IEEE-Computer Society 

and SIGITE – includes articles from journals, reports from government agencies, 

conference proceedings, and technology magazines. 

 

Three major categories of documents were used to investigate the factors that influenced the 

developments of IT standards in the NWCET:  

1. Published documents that were developed by the NWCET for the purpose of 

disseminating their IT standards and reporting the process and procedures to their 

stakeholders – includes IT standards reports, technical reports and progress reports (for 

each revision of the NWCET standards) and material available on their web site; 

2. Internal documents written by the NWCET for the purpose of internal sharing of the 

process of developing the IT standards – includes grant application documents, grant 

proposals, memos and meeting notes; and 

3. External reports or articles that referred to by the NWCET – includes articles from 

journals, reports from government agencies, conference proceedings, technology 

magazines or external publications that were published as a result of the initiatives 

embarked on by the NWCET, such as the grant awards announcement by the NSF. 

 

Using Documents as Primary Data 

 In GTM research, interview and observation data is most often used as the primary data. I 

adapted Strauss and Corbin’s GTM to study the documents developed and used by the selected 

organizations as primary data. Strauss and Corbin (1994) predicted this type of adaptation might 

occur in how their methodology will be used by researchers: 

... At least it can be safely predicted, keeping the previously noted social-intellectual 
conditions in mind, then the following processes will occur: 
... The procedures suggested or used in the current grounded theory literature will become 
elaborated and specific adaptations will be made by researchers for a greater range of 
phenomena...  
Varieties of theory (or “interpretation”) will be developed by different researchers and in 
different areas, all of whom will use one or another adapted/elaborated version of the 
methodology. (Strauss & Corbin, 1994, p. 283) 

 

 To achieve the goals of my study, it was vital that these documents be analyzed to 

provide evidence of the events and factors behind the emergence of standards and guidelines that 
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could not be observed directly. Although the emergence of IT degree programs is in situ, many 

of the events related to that emergence occurred prior to the commencement of my study.  The 

only other alternative available to me was to interview the participants and ask them to recollect 

past events. Collectively, the texts of the documents produced at the time provide a more reliable 

primary data source through which to retrospectively observe and analyze what happened.48 In 

fact, Strauss & Corbin (1998) have mentioned that literature (or in this case, formal or informal 

documentation) can be used as primary data because “… much can be learned about an 

organization, its structure, and how it functions (which might not be immediately visible in 

observations or interviews) by studying its reports, correspondence, and internal memos” 

(Strauss & Corbin, 1998, p. 52).  

  

 My adaptation of GTM to use documents as the primary data source is not novel.  

... grounded theory’s actual use in practice has varied with the specifics of the area under 
study, the purpose and focus of the research, the contingencies faced during the project, 
and perhaps also the temperament and particular gifts or weaknesses of the researcher.  
(Strauss & Corbin, 1994, p. 276) 

 

Pandit (1996) was particularly interested in generating a theoretical framework for 

corporate turnaround.  At the initial stage of this study, the technical literature on the subject of 

corporate turnaround was utilized to generate an initial theoretical framework. Then, two 

additional cases were selected to test and extend this framework.  For these two additional cases, 

the principal data sources were archived material in the form of reports in newspapers, trade 

journals, business journals, government publications, broker reviews, annual company 

documents and press releases. In this research, the document sources were treated similarly to the 

field notes often created by observers or researchers in conducting observations and interviews. 

There are similarities between the genres of documents used in Pandit (1996) and the genres of 

documents I used (journal articles, annual company documents and government publications). 

Another example of using archival documents as the primary data is a study conducted by 

Star & Griesemer (1989). Star, a sociologist, was a student of Anselm Strauss and an avid user of 

GTM. Star & Griesemer (1989) developed an analytical framework for interpreting historical 

material in Berkeley’s Museum of Vertebrate Zoology. Star & Griesemer (1989) were concerned 

                                                 
48 Interviews were used as a validation tool in this research. In the later part of this chapter, I will discuss my 
decision to use interviews to confirm the findings obtained in this study. 
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about the ramifications of the heterogeneity of scientific work and the need for cooperation 

among participants for the nature of translation among social worlds. They were particularly 

interested in the discussion of “... the history of the Museum of Vertebrate Zoology at the 

University of California, Berkeley, and [to] describe the conceptions of it by participants from 

several distinct social worlds, including those of professional scientists, amateur naturalists, 

patrons, hired hands and administrators” (Star & Griesemer, 1989, p. 388).  

They utilized historical records only as the data for this study and used GTM to develop, 

teach and enforce a clear set of methods to “discipline” the information obtained by major 

players in the museum, then generated a series of boundary objects which would maximize both 

the autonomy and communication between players from each world.  Records were retrieved 

from various places, e.g. records concerning the entrepreneurs who served as administrators of 

the museum were retrieved from the central archives of the university that housed the museum. I 

utilized similar records as data in my study such as standards reports, technical reports, progress 

reports, meeting notes, memos and newsletters. 

Star (1985) also used historical documents as the primary data to examine the 

transformation of local uncertainties encountered by working scientists into global certainty, or 

‘scientific facts.’ Although she did not explicitly mention GTM, it is apparent from her writing 

that she utilized this methodology to create categories of local uncertainty and to describe how 

they were transformed to global certainty. Her intuition on this whole issue was clearly indicated 

in the following quote: 

Perhaps by understanding the ways in which researchers have to manage these many 
contingencies, audiences, and time lines, we can begin to understand better how and why 
unfalsifiable commitments are made, and also how the homely exigencies of daily 
scientific work become transformed or absorbed into widely accepted truths. (Star, 1985, 
p. 391) 

 

Star focused her study on a group of British researchers based at the National Hospital 

for the Paralyzed and Epileptic, Queen Square, London, who were involved in the envisioning of 

a map of the brain that would match each mental function with a single physical area. She 

studied their findings, the dissemination of the findings through journals and teaching posts, and 

their interactions within the line of work of British neurophysiology during the period of 1870 

and 1906, which involved neurology, surgery, pathology and physiology.  Star (1985) defined 

the types of local uncertainty and pointed out their different consequences, and analyzed the 
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mechanisms by which such local uncertainty were supported, created and maintained in a larger 

perspective. Similarly, I studied initiatives of two organizations, their publications, and their 

interactions with other IT education stakeholders.  

It is evident from the above examples that several GTM researchers have used documents 

as their only data source, especially in situations where analysis of documents was the 

preeminent means to achieve the objectives of the study. Such an adaptation was necessary in 

such situations, as it was in my study. As indicated earlier in this section, Strauss and Corbin, 

have in fact predicted that adaptations will be necessary for certain type of phenomena being 

studied such as in the study of organizations (Strauss & Corbin, 1998).  

 

Determination of Time Frame for Analysis of Documents 

To proceed with the study, a time frame was established. Two approaches were used to 

ensure the accuracy of this study’s conclusions regarding the time frame during which IT 

standards and guidelines might be expected to be under development and IT degree programs 

first offered.  First, to determine when the initiatives to develop IT guidelines and standards 

began, I studied the organizations that developed IT guidelines and standards and mapped their 

initiatives. Then, I identified the pioneer schools and departments that have offered, or are 

currently offering IT degree programs and established the date of first offering of the degree. 

I began by exploring the initiatives of two organizations.  The development of general 

computing curricula leading to the development of the IT guidelines by the ACM and later, the 

Joint Task Force of the ACM/IEEE-Computer Society (with the involvement of SIGITE) is 

shown in the flow chart in Figure 3.1 below. 
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Curriculum 1968 

Curriculum 1978 

Computing Curricula – 
Computer Science 1991 

IT mentioned once as synonym for 
computer. 

No mention of IT  

No mention of IT  

 

 

 

 

 

 

 

Computing  
Curricula 2001 

Awareness of a growing family of computer related 
disciplines. Call for development of separate volumes of 
curricula for information systems, computer engineering 
and software engineering. 

Computing  
Curricula 2004 

Proposed that there should be a special volume on IT 
curricula.  

Computing  
Curricula 2005 

Includes the first IT guidelines volume, Computing 

Curricula – IT Volume  

 

Figure 3.1: ACM Computing Curricula Development Initiative49

 

In the report known as Computing Curricula 2001 – Computer Science, it was mentioned 

that: 

… the scope of what we call computing has broadened to the point that it is difficult to 
define it as a single discipline. Past curriculum reports have attempted to merge such 
disciplines as computer science, computer engineering, and software engineering into a 
single report about computing education. While such an approach may have seemed 
reasonable ten years ago, there is no question that computing in the 21st century 
encompasses many vital disciplines with their own integrity and pedagogical traditions. 
(Joint Task Force on Computing Curricula, 2001, p.1) 

                                                 
49 Documents or reports listed in Figure 3.1 are labeled as in the primary source documents.   
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Although IT was not identified as another computing related discipline at that moment, 

the awareness of a growing family of computer related disciplines is evident.  Initiatives to 

develop separate curricula volumes for computer science, information systems, computer 

engineering and software engineering were suggested. In 2004, the prediction of the emergence 

of another new discipline came true, when it was suggested that IT guidelines should be 

developed. Therefore, the chronology of the ACM/IEEE Computer Society initiative indicates 

that the first official written acknowledgement of the emergence of computer related disciplines 

in addition to computer science was in 2001; however, the task force that was shaped to develop 

Computing Curricula 2001-Computer Science was formed in 1998, indicating that the 

contributing organizations may have begun discussing the emergence of new disciplines in 

computing as early as in 1998. My first estimation of the start time was, therefore, 1998. 

 

 The following procedure was carried out to determine when schools and departments began 

offering IT degree programs in the US: 

i. Determined which schools and departments have offered or are currently offering  IT 

degree programs; 

ii. Browsed IT degree program websites for the schools and departments identified in (i) and 

obtained the information on the year the degree program was first offered; and 

iii. If the information on the year the degree program was first offered was not available at 

the program website, then individuals such as program chairs or department heads were 

contacted to obtain this information. 
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Since a comprehensive list of schools and departments that offer IT degree programs 

does not exist, I began exploring the options for identifying IT schools in the US.  Because the 

examination of documentation for every college and university in the US would have been 

prohibitively time consuming, I decided to limit the list of institutions to those that included 

deans who actively attend the IT Deans Group meetings. I assumed that such participation 

represented an early commitment to IT education.50

Using this criterion to limit the list may, however, have imposed some unintended 

limitations on the study, which are discussed below: 

i. Participation in the IT Deans Group is by interest only. Therefore, this group does not 

comprise a comprehensive list of institutions offering IT programs, but rather those 

institutions are committed to providing leadership and community to emerging and 

established colleges of computing and interdisciplinary "IT" schools as indicated below 

in the IT Deans Bylaws (Computing Research Association, 2004): 

The IT Deans group provides a forum for leaders of IT schools, colleges and institutes to 
share their experiences in leading instructional and research programs in IT; provides a 
source of mutual support for these leaders; and provides a united voice for the IT Deans 
to the academic and research communities and the general public. (p. 1) 

 

Nonetheless, participation in the IT Deans Group represents an early commitment 

to IT education, such that is appropriate to estimation of the initial time frame for initial 

IT degree offerings.  

ii. In the IT Deans Group Bylaws (Computing Research Association, 2004), it is mentioned 

that members of the IT Deans Group must be units (such as schools, colleges, and 

institutes) that report to the chief academic officer of their university and have a broad 

mission of teaching, research and service. Member units of the IT Deans Group either 

must be members of the Computing Research Association, or contain at least one 

department or other unit that is a member of the Computing Research Association. This 

further restricts the number of institutions that can join the IT Deans Group, and has 

implications for the comprehensiveness of this list. However, as I have mentioned before, 

                                                 
50 This method of narrowing down the pool of colleges and universities was described previously in Burnett & M 
Subramaniam (2004) and was found to be the best method to create a shortlist of early IT degree programs. 
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this list is intended only to estimate the time frame for the first emergence of IT degree 

programs. 

iii. The institutions that participate in the IT Deans Group may not actually have BS/BA 

programs in IT, but may have integrated IT into other programs that are named or labeled 

differently. This, however, reflects my operational definition of IT degree program, 

which is a program of study in a four-year institution leading to a major in information 

technology, so named. Since IT itself is not well-defined (Freeman & Aspray, 1999; 

Moncarz, 2002; Morath et al., 1999; National Research Council, 2001), and some 

programs offer specializations in IT within “non-IT” or “IT-like” labeled degree program, 

I decided to focus exclusively on those degree programs specifically labeled information 

technology. 

 

From the IT Deans Group list, I identified the institutions that were based in the US. At 

the time the proposal for this dissertation was written (November 2005), there were 43 US-based 

institutions that were members of the IT Deans Group. I used the IT Deans Information 

Database, which included information on each member institution's school and degree programs. 

I cross-checked this information with that found on the website for each of these schools to 

ensure that recently developed IT degree programs were included and accurately identified. The 

websites of schools and departments that offer IT degree programs were browsed to obtain 

information on when their degree programs were first offered. For institutions that did not 

include this information in their websites, the schools’ program chair or program assistants were 

contacted. Among the institutions included in the IT Deans Group list, Rochester Institute of 

Technology was the first to offer a BS in IT.  The degree was first offered through their College 

of Applied Sciences and Technology in 1992. 

IT degree programs were therefore already well-established in some institutions well 

before the ACM/IEEE-Computer Society began their initiatives to develop IT guidelines in 

1998.  To ensure that the influence of these programs on the development of the guidelines was 

accurately represented, I decided to include documents dated as early as 1990.51

                                                 
51 My decision to include documents dated before 1992 was made in part to provide consistency with the time frame 
for the NWCET documentation. 
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To determine when the initiatives to develop IT skills standards began in the NWCET, I 

browsed through the NWCET documents and mapped their initiatives as demonstrated by the 

flow chart in Figure 3.2. In 1996, NWCET identified standards for the original eight IT career 

clusters in the first edition of Building a Foundation for Tomorrow: Skills Standards for 

Information Technology (NWCET, 1999).  These included skills, abilities, and knowledge 

required for work in a broad range of IT occupations (National Research Council, 2001). Since 

the NWCET was founded explicitly for this purpose in 1995, I moved the time frame back to 

1995. To ascertain whether the initiatives to form this center might date back even further, I 

examined the grant award letters from the NSF and the initiatives by Bellevue Community 

College (BCC), the founding organization that applied the NSF grant to form the NWCET. The 

first grant to the NWCET to develop IT standards was awarded on September 1, 1995 (NSF, 

1998). BCC’s initiative can be traced as far back as 1993 when BCC’s President, Jean Floten 

completed the strategic planning process.52  

Searching for evidence of any pre-1993 activity, I found the following excerpt by Jean 

Floten, President of BCC: 

As president of Bellevue Community College (BCC), I helped create the Northwest 
Center for Emerging Technologies (NWCET) located at our college. It was a project that 
BCC began in 1990 [bold added] after about 200 individual conversations with business 
leaders in our community (“An Interview with B. Jean Floten”, 2000, p.5).  
 

  Therefore, documents included in the analysis of the NWCET standards dated as early 

as 1990.53

 

                                                 
52 These stages involved in the development of the NWCET’s standards are discussed in detail in chapter 5. 
53 I was unable to find process documents that were developed by the NWCET dated as early as 1990.  However, I 
was able to find external reports and articles that were used by the NWCET to articulate and support the application 
of funding to NSF that dated as early as 1990. 
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• Database Development and Administration  

• Digital Media  

• Enterprise Systems Analysis and Integration  

• Network Design and Administration  

• Programming/Software Engineering  

• Technical Support  

• Technical Writing  

• Web Development and Administration  

1997 
Second version 
of IT standards 
(NWCET, 1999) 

• Database Development and Administration  

• Digital Media  

• Enterprise Systems Analysis and Integration  

• Network Design and Administration  

• Programming/Software Engineering  

• Technical Support  

• Technical Writing  

• Web Development and Administration  

1997 
First version of 
IT standards 

(NWCET, 
RATEC & BCC, 

1997) 

2003 
Second version 
of IT standards 
– All clusters 

retained 
(NWCET, 2003) 

• Database Administration Associates 

• Information Systems Operators 

• Interactive Digital Media Specialists 

• Network Specialists 

• Programmer/Analysts 

• Software Engineers 

• Technical Support Representatives 

• Technical Writer 

 

 

 

 

 

Figure 3.2: NWCET Evolution of Career Clusters54

                                                 
54 The 1997 version was obtained from NWCET, RATEC & BCC (1997); the 1999 version of the career clusters 
was obtained from NWCET (1999) and the 2003 version was obtained from NWCET (2003). 
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Interviews as Confirmation Tool 

In the above sections, I have tried to justify textual analysis of the available documents as 

the best avenue for this research. However, upon completing the analysis of documents, I felt 

that I would be more confident of my findings if I was able to receive validation of these findings 

from representatives of the selected organizations. Thus, I decided to use interviews as a 

confirmation tool. The purpose of the interviews was to confirm that the factors that I identified 

through the textual analysis were perceived by participants in the processes to have influenced 

the development of IT standards and guidelines. Human Subjects Committee (HSC) approval 

was requested and granted (see Appendix B).  

Once the factors that influenced the development of standards and guidelines were 

identified through the textual analysis, short descriptions of each and a diagram of their 

relationships was developed. Semi structured phone interviews were conducted and recorded 

with representatives from the two organizations. Participants were identified as individuals who 

played a major role in the development of IT curricula and standards respectively. One week 

before each interview and after receiving a signed informed consent letter, a brief description of 

the interview and major questions to be asked were sent to the participants (see a sample of this 

description in Appendix C). During the interview, the participants were asked the major 

questions which were intended to identify the factors they perceived had influenced the 

development of the standards and guidelines by their organization. I was very careful not to lead 

them in describing these factors to ensure that I did not unintentionally influence their 

perceptions.  Their responses were used to refine the findings; however the refinements were 

minimal since the participants’ perceptions closely approximated the findings from the textual 

analysis.   

 Upon completion of the interviews and refinement of findings, the diagram representing 

the factors that influenced the development of IT standards and guidelines were sent to the 

interviewees to further confirm the representations and to ensure that there was agreement.  

 Both of the participants interviewed regarding the SIGITE initiative were and continue to 

be active in all stages of the development, accreditation and dissemination of the IT guidelines. 

Both were involved in establishing SIGITE, bringing together academicians with similar 

interests to develop IT guidelines and both were members of the committee that developed the IT 

guidelines.  Both participants shared their insights independently, and were allowed to describe 
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the factors that influenced the development of IT guidelines in their own words.  In a few cases, 

factors were initially stated by the interviewees using different terminology or in a manner that 

was unclear to me. In those cases, I probed further while being careful not to lead them to the 

factors that I have already found through analysis of documents. For example, one of the SIGITE 

representatives highlighted that the IT discipline was “not ripe” and it is the “new kid in the 

block”. This is the same as indicating that the IT discipline is an immature discipline. The 

interviewees validated all the factors identified through the textual analysis and these factors are 

discussed in chapter 4. 

Both of the participants interviewed regarding the NWCET initiative are currently 

working for BCC. However, they are no longer assigned to the NWCET. One of the interviewees 

was involved from the very beginning of setting up the NWCET, acquisition of the first grant to 

support the development of standards and the development of the first version of the IT 

standards. The other interviewee joined the NWCET after it was formed and was heavily 

involved in the development of the first and the second version of the IT standards. Although 

neither individual currently works directly for the NWCET, both are still very active in 

curriculum development projects in BCC and other community colleges.  Similar to the 

ACM/IEEE participants, both interviewees independently and without coercion described each 

factor that I had previously identified through the textual analysis. These factors are discussed in 

chapter 5. 

Some changes in the phrases that were used to describe the factors and the categorization 

of the factors were made following the interviews, but no factors were added or removed. Due to 

the close interactions between the categories of factors, some factors belonged in two or more 

categories, thus decisions about the positioning in the diagram were made based on the 

interviewees’ opinions. For example, the original placing of one of NWCET’s factors that 

influenced the development of standards in their organization, “seamless transfer agreements” 

was under the “Partnership” category. After discussing the nature of the category with the 

interviewees, I decided to place this category under “Mobility”.55 All interviewees agreed that 

the diagram and the short description of the diagram sent to them following the interviews 

accurately represent of the factors that influenced the development of IT guidelines by their 

respective organizations. 

                                                 
55 See chapter 5 for the diagram on the factors that influenced the development of standards in NWCET. 
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Using NVivo for Data Analysis 

 

For the data analysis, I used NVivo 2.0, a qualitative data analysis software. I also used 

this software to analyze the literature I reviewed and to conduct background work for the 

conceptualization of this study.  NVivo was chosen to analyze the data for my study because of 

convenience and the relative advantages of using software compared to doing data analysis 

manually.  

NVivo is generally regarded as the best qualitative data analysis software currently 

available. NVivo is described as the follows by its developers: 

NVivo 2 is designed for researchers who need to combine subtle coding with 
qualitative linking, shaping and modeling. A fine-detailed analyser, NVivo integrates 
the processes of interpretation and focused questioning. Rich text records are freely 
edited and coded and linked with multimedia. A project starts as soon as ideas start. 
NVivo enables you to take qualitative inquiry beyond coding and retrieval, supporting 
fluid interpretation and theory emergence. (QSR International, 2003, ¶ 1) 
 

Some of the major features of NVivo that I used in conducting the data analysis for this 

study are discussed briefly in this section.56

NVivo allows recording of data in documents that are considered “live,” and has the 

capability of incorporating memos. As I scanned the documents to answer some of the 

theoretical questions and to capture any emerging concepts, I developed “live” documents that 

were constantly edited to include summaries of articles and documents. There may also be 

particular key passages that I extracted verbatim, so that direct quotations could be easily 

inserted when needed. My thought processes and ideas were linked to these “live” documents by 

incorporating memos attached to these documents. Memos are one of the analytical tools in 

GTM, thus the memo feature in NVivo was heavily used in the analysis of the documents for this 

study. NVivo provided immediate access to interpretations and insights by providing flexible 

storage of ideas and allowed linking between them, which supported rapid visual and automatic 

section coding. 

All documents that were used as data for this study were linked as proxy documents since 

most were not available in the two formats that NVivo 6 supports (.txt and .rtf). A proxy 

                                                 
56 The purpose of this discussion is not to provide an exhaustive list of the features of NVivo, or even a 
comprehensive list of the features I have used.  Rather, I have selected few features of NVivo to illustrate its 
advantages as compared to manual data analysis.  
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document is used to represent a particular document from the data set. I created proxy documents 

directly in NVivo. I simply typed the name of document, added any data that I thought I might 

find useful, made a record of where is the original document was located (so that I could find it 

again), and recorded the start and end page numbers. NVivo automatically formatted a proxy 

document with the page numbers listed down the left-hand margin. At the appropriate page 

number, I typed in my summary of the data. I coded any of the summaries or quotations for key 

themes, which I felt occurred across the data so that it could later retrieve references to all 

passages referring to those key themes. 

In terms of the coding process itself, NVivo provided the capability to store ideas and 

codes that could be flexibly created and managed, and had the ability to import and export 

attributes within spreadsheets. Themes and concepts were stored in nodes, which can be sorted 

and arranged into categories. See Figure 3.3 for a partial example of sorting and arranging of 

nodes in NVivo from my study. 

 

 

 

Figure 3.3: Example of Nodes Categorization in NVivo 
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NVivo also allows integrated searches for qualitative questioning, includes searching for 

texts, coding and attributes and has built-in tools that show, shape, filter and assay data. A 

particular listing of texts that corresponds to a node can be listed and retrieved easily as needed. 

For example, if I want to see all phrases or passages that have been coded as “Cultural Changes,” 

NVivo has the capability of producing this view in a single click. 

 

Conclusion 

In this chapter, I have discussed some aspects of GTM including its philosophical 

orientation, purpose, variations, coding procedures, analysis features, data gathering and 

verification techniques. I have also discussed the advantages of employing GTM to investigate 

the phenomena of the development of guidelines and standards for emerging computing degree 

programs, and the reasons for not using other qualitative or quantitative methodologies, 

including as the relative youth of IT as a degree program, the nature of the definition of IT which 

is contested and the emergence of IT which may still be ongoing.  

Compared to other qualitative methodologies, GTM focuses on theory development, 

rigor in enhancing conceptual density, allows grounding of theory in data, allows the discovery 

of process, has built-in tools to enhance effectiveness and decrease bias, and is suitable for 

situations wherein definitions are contested, which makes GTM the most suitable methodology 

for my study. Historiography was not chosen to study the emergence of IT degree programs 

(although some of my investigation is of past events), because it restricts researchers to focus on 

the events, happenings, ideas and beliefs of the actors in a stipulated time frame and discourages 

the imposition of current thoughts on the phenomenon under study.  

In this chapter, I have also included the reasons for using documents as my primary 

data source, rather than using the traditional data sources in GTM, which are interviews and 

observation. Rather than interviewing people involved in the process of developing IT guidelines 

and standards and asking them to recollect what had happened, I chose to analyze the documents 

used and developed by two organizations.  I have also provided evidence of the use of 

documents as the primary data sources in some previous research using GTM. However, towards 

the end of my study, I did decide to conduct validation interviews to confirm the findings. The 
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use of qualitative data analysis software, NVivo to support data analysis was also briefly 

discussed in this chapter. 
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CHAPTER 4 

 

 

THE EMERGENCE OF IT CURRICULA GUIDELINES: 

THE CASE OF SIGITE INITIATIVES 

 
 

Introduction 

 

This chapter will begin with brief and relevant background information on the ACM, the 

IEEE-Computer Society and SIGITE and some definitions associated with the SIGITE initiative. 

The rest of the chapter explains the findings of the data analysis that resulted in the determination 

of the factors that influenced the development of IT guidelines by the SIGITE. 

 

Glossary of Terms Associated with the Development of IT Guidelines by SIGITE 

 

Curricula Volume: 

In the year 2001, the ACM and the IEEE-Computer Society began to develop, in addition to the 

computing curricula reports, volumes of guidelines for computer engineering, information 

systems, software engineering and IT. These are known as curricula volumes. 

 

ACM – The Beginnings 

 
ACM is the world's oldest and largest educational and scientific computing society. 
Since 1947 ACM has provided a vital forum for the exchange of information, ideas, and 
discoveries. Today, ACM serves a membership of computing professionals and students 
in more than 100 countries in all areas of industry, academia, and government. (ACM, 
1999, ¶ 1) 
 
ACM is well known for its conferences and prestigious publications that are able to 

attract membership from around the world across various areas of computing. 

ACM, the Association for Computing Machinery, is an international scientific and 
educational organization [italics added] dedicated to advancing the arts, sciences, and 

applications of information technology [italics added]. With a world-wide membership 
ACM is a leading resource for computing professionals and students working in the 
various fields of Information Technology, and for interpreting the impact of information 

technology on society [italics added]. (ACM, 1999, ¶ 2) 
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 In the above statement, ACM clearly acknowledges its commitment to IT education. As a 

scientific and educational society, ACM focuses much of its effort on education. One of the most 

popularly used and often referred to products of ACM are the guidelines. Some relevant 

activities pertaining to the development of curricula57 include the following:  

• The development and publication of curricula recommendations, which have had 

profound influence on computer science curricula, began in 1968 and are in current use at 

educational institutions throughout the world (ACM, 2004);  

• The development of recent additional publications of curricula volumes on computer 

engineering, information systems, software engineering and IT;  

• Several of ACM’s Special Interest Groups (SIGs) focus primarily on education, such as 

the Special Interest Group in Computer Science Education (SIGCSE), the Special Interest 

Group in IT Education (SIGITE); others have ongoing programs or notable projects in 

the area of education (ACM, 2004); and 

• ACM also has an Education Board.  

This board has responsibility for curriculum development and professional development. 
It is also responsible for ACM participation in the Computing Sciences Accreditation 
Board (CSAB) with IEEE-Computer Society. The CSAB accredits computer science 
programs in the colleges and universities. The board also manages the ACM involvement 
in the colleges and universities. The board also manages the ACM involvement in the 
Institute for Certification of Computer Professionals (ICCP). (Cochran, 1987, p. 866) 
 

Over the last 40 years ACM curricula recommendations have played an important role in 

defining what is taught in computer science programs at educational institutions around the 

world. ACM, in partnership with other institutions such as the IEEE-Computer Society, AITP 

and AIS58 59 has developed guidelines for computer science and other emerging programs at the 

K-12, associate, bachelor’s, and graduate levels. For a complete listing of previous and current 

initiatives on the development of curricula volumes for emerging and current computing related 

programs for all levels, refer to ACM’s website (ACM, 2004).  

                                                 
57 Again, just a reminder that “curricula” and “curriculum” are not being used in their proper singular or plural 
forms. This is because the ACM and IEEE-Computer Society do not use them this way. My usage reflects that found 
in the organizations’ documentation. 
58 AIS teamed up with ACM/IEEE-Computer Society to develop the Computing Curricula 2004, Computing 

Curricula 2005 and Model Curriculum and Guidelines for Graduate Degree Programs in Information Systems 

2000. 
59 AIS and AITP teamed up with ACM to develop the Information Systems Volume in 1997 and 2002. 
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The SIG that was involved in the development of IT curricula volume was SIGITE. In 

response to several efforts underway to formulate accreditation guidelines for undergraduate IT 

programs, several institutions that offer IT degree programs60 started an ad hoc effort in June 

2000 to discuss the formation of a professional organization for IT educators61 and initiation of 

the process of accreditation in order to ensure that existing and future IT degree programs were 

adequately represented in the process. Participation in the effort has grown from five initial 

institutions in 2001 to over 50 in September 2002. In the spring of 2002, the Society for 

Information Technology Education (SITE) was formed. SITE then completed the process of 

affiliation with ACM and become an ACM Special Interest Group known as SIGITE. SIGITE is 

currently working with the Accreditation Board for Engineering and Technology (ABET) to 

develop accreditation guidelines and sample curricula for undergraduate IT programs and has 

recently completed the Computing Curricula – IT Volume (IT Curriculum Committee, 2005). 

SIGITE is recognized nationally as the voice of IT and has participated to establish 
professional accreditation and accreditation criteria for the discipline; developed a model 
curriculum for IT; created a network of IT educators; and a national forum for scholarly 
recognition and professional growth for educators and students. (Lawson, 2005, p. 2) 

 

SIGITE has 374 members and expects a significant growth in membership in the coming 

year (Lunt, 2005). 

 

IEEE-Computer Society – The Beginnings 

The IEEE-Computer Society traces its origins to the 1946 formation of the Subcommittee 

on Large-Scale Computing of the American Institute of Electrical Engineers (AIEE). Five years 

later, the Institute of Radio Engineers (IRE) formed its Professional Group on Electronic 

Computers. The AIEE and the IRE merged in 1963 to become the Institute of Electrical and 

Electronics Engineers (IEEE). The committees and groups of the predecessor organizations 

combined to form the modern IEEE–Computer Society (Smith, 1991). The IEEE-Computer 

Society initiated the Education Committee in 1970 and produced the first model curricula in 

1976 for engineering (Smith, 1991). In 1983, the IEEE-Computer Society proposed curriculum 

                                                 
60 Some of these programs did not offer a degree named “information technology.” This concern was addressed in 
chapter 2. 
61 The birth of a professional organization was one of the major factors that influenced the development of curricula 
guidelines for IT by SIGITE. This will be discussed in the upcoming sections. 
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recommendations for computer science and engineering programs (IFIP TC3 and TC9 Joint Task 

Group, 1999). 

In 1987, informal discussions took place between members of the ACM Education Board 

and members of the IEEE-Computer Society regarding the possibility of joint work in the 

curriculum area. Both societies published curriculum recommendations independently, but it was 

recognized that there was a great deal of overlap in interest and considerable commonality 

between the recommendations of two groups. Furthermore, the joint recommendations from the 

two societies were likely to have a much greater impact than recommendations from only one of 

the two. Therefore, in February 1988, the Joint ACM/IEEE-Computer Society Curriculum Task 

Force was formed (Joint ACM/IEEE-Computer Society Curriculum Task Force, 1991). 

The effort then continued with the involvement of the IEEE-Computer Society and the 

ACM to create separate volumes that would reflect the diversity of the computing field, 

including volumes for computer engineering, software engineering, information systems and IT 

(IEEE-Computer Society, 2005). 

 

IT Guidelines Development – Who was involved? 

The parties involved in the conception and development of IT guidelines include ACM, 

IEEE-Computer Society, SIGITE, higher educational institutions that offer or are considering 

offering IT degree programs, the accreditation board, and academicians and practitioners all 

around the world. More specifically, these include:  

• ACM/IEEE-Computer Society – consists of ACM’s education board, the IEEE-Computer 

Society and its representatives who supported the development of IT and other computing 

guidelines; 

• SIGITE (previously known as SITE) – included the establishment of IT Curriculum 

Committee, IT Four-year Curriculum Committee, and IT Accreditation Committee; 

• Higher educational institutions – mainly included representatives from Brigham Young 

University, Rochester Institute of Technology, Georgia Southern University, Purdue 

University,  Pennsylvania College of Technology and members from various other 

institutions who were involved with the SIGITE IT Four-year Curriculum Committee, such 

as Pace University, New Haven University, Capella University, Macon State University, St. 
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John Fisher College, Southern Polytechnic State University, University of Houston and 

California State University – Channel Islands62; 

• Accreditation Board – consist of members from The Accreditation Board for Engineering 

and Technology (ABET); and 

• Academics and practitioners - the drafts of guidelines have been widely reviewed by 

academics and practitioners through a series of three public drafts and their comments were 

incorporated in the refinement of the guidelines. Plenary feedback sessions were conducted 

in SIGITE conferences and other international conferences to solicit comments, such as in 

the American Society for Engineering Education (ASEE) in 2003 and 2004, the International 

Conference on Engineering and Computer Education (ICECE) in 2003, the International 

Conference on Engineering Education and Research (iCEER) in 2004, and the World 

Engineers’ Convention (WEC) in 2004. These sessions provided valuable input to the 

development of the IT curricula guideline. 

 

Usage of the guidelines  

 There is evidence that the guidelines were used mainly by institutions of higher learning. 

Some of the institutions of higher learning that have adopted the guidelines as it is, consulted but 

not adopted or adapted them are Brigham Young University, Rochester Institute of Technology, 

Georgia Southern University, University of South Alabama, Purdue University-Calumnet, Grace 

College, Clayton State University, Macon State College, Southern Polytechnic State University, 

University of Cincinnati,  and University of New Haven.63

  

 

Factors that Influenced the Development of IT Guidelines in SIGITE 

 

Figure 4.1 illustrates the factors that influenced the development of IT guidelines by the 

SIGITE. The four major factors include: birth of a professional organization, the need to nurture 

IT as a discipline, student interest in IT, and cultural and technical changes taking place at that 

time.  The major factors together with supporting factors outlined in this fish bone diagram (see 

                                                 
62 Many of these are also institutional members of SIGITE. 
63 Member institutions of SIGITE were contacted via e-mail to obtain information on the usage of IT guidelines in 
the development of IT programs in their respective institutions. It is beyond the scope of this dissertation to 
determine the degree of adoption by these institutions. These will be pursued in the next stages of research as 
discussed in chapter 1 and chapter 7. 
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Figure 4.1) are discussed concisely in the following sections. The interactions between these 

factors are also made comprehensible as much as possible in the discussion below.  

In some parts of the following discussion, wherever it is necessary, to enhance 

readability, quotation marks were removed.64 Whenever quotes are removed, italics are used to 

reflect voices coming from the data and the source of the quotes are also indicated.   

.  

 

 

Figure 4.1: Summary of Factors that Influenced the Development of IT Guidelines 

 

Birth of Professional Organization 

 The SIGITE group was founded primarily for the purpose of identifying and developing 

IT guidelines for four-year degree programs. In the year 2000, the School of Technology at Ira. 

A. Fulton College of Engineering and Technology, Brigham Young University, was asked by the 

university administration to consider replacing the Electrics and Engineering Technology (EET) 

program it was offering at the time for three reasons: insufficient current enrollment, projections 

that future enrollment would remain low, and pending faculty retirements. The department 

decided to replace this program with a new degree program in IT. They began to search for IT 

                                                 
64 From this section onwards, wherever it is necessary, I have decided to remove the quotation marks that were used 
to indicate direct quotes from the documents. In view of the fact that I am reporting the factors based on document 
analysis, there are many presentations of points that are a combination of voices that came from the organizations 
and my voice. Thus, I have decided not to interrupt the presentation of points through the usage of repeated 
quotation marks to ensure readability and ease of understanding. 
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programs already being offered in the US, and were very impressed with Rochester Institute of 

Technology’s IT degree program. Rochester Institute of Technology, which was one of the 

pioneers in offering IT degree programs in the country, was then approached by Brigham Young 

University to help them design the new IT degree program. These two institutions then began 

pondering the idea of establishing a by-invitation only conference with other institutions that 

were offering IT degree programs or thinking of offering IT degree programs. One of the 

champions in forming the professional organization, Eydie Lawson, believed that “IT educators 

actually had no place…no forum for their curriculum and their interest” (E. Lawson, personal 

communication, August 1, 2006).   

Efforts to formally define the IT curriculum began in the fall of 2001 with informal 

meetings between faculty in IT programs from a small number of institutions. This effort brought 

forth its first fruit in the first Conference on Information Technology Curriculum (CITC-1), 

hosted by Brigham Young University in Provo, UT in December 2001. This conference included 

34 representatives from 15 institutions of higher education with programs in IT, as well as seven 

representatives from four professional and accreditation organizations (IT Curriculum 

Committee, 2005). The major purpose of this conference was to form a professional organization 

that would formalize groups of IT degree programs (B. Lunt, personal communication, June 17, 

2006). The birth of the professional organization, SITE, took place at that conference.  

 SITE also considered joining existing organizations (either the ACM or the IEEE-

Computer Society) that it could best align with. These existing organizations could provide 

financial resources to SITE’s initiatives, support their primary objective, and provide guidance to 

them on a long time basis (Lunt, 2001).  Creating a society from scratch without the support of 

an umbrella organization would require more resources and time than affiliating with an existing 

organization. Thus, the SITE membership decided to approach the ACM and the IEEE-Computer 

Society because both of these organizations had significant vested interests in computing 

education (Helps, 2001). 

 

Boots Cassel and John Gorgone represented ACM at the meeting of IT Educators in 
Savannah (June 2002). This group consists of representatives of all the US BS/IT 
programs and was organized by Rochester Institute of Technology. Their primary interest 
is to develop curriculum guidelines for BS/IT programs and to create accreditation 
guidelines for these programs. They were considering forming their own society. Cassel 
and Gorgone represented ACM to the group and representatives of IEEE-CS represented 
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the competition. At the end, the group decided to affiliate with ACM as a SIG. The SIG 
Board has been working with them to form SIGITE (information technology education) 
and are close to closure. The Ed Board will sponsor their curriculum development and 
has appointed one of their members (Barbara Price) as a CSAB alternative director 
(Denning, 2002, pp. 9-10). 

 

Over the next few years, SIGITE began to develop the IT guidelines that the members of 

SIGITE feel presents the best collective thinking of IT educators and professionals. Every 

reasonable effort was made to identify interested institutions and educators, and to invite them to 

participate (IT Curriculum Committee, 2005). To be successful, SIGITE acknowledged that the 

process must include participation from many different constituencies including agencies 

involved in the creation of accreditation criteria and model curricula, and the full range of higher 

educational institutions involved in IT education (IT Curriculum Committee, 2005). 

 

Academicians with similar interests 

The academicians, who first met at the CITC conference, then became members of SITE, 

which eventually became SIGITE following its affiliation with the ACM. They came together 

because they felt they could share their experiences and collaboratively produce usable and 

sound IT guidelines as they were all are offering or thinking about offering IT or similarly named 

programs (Lunt, 2001). The “Sticky Notes” exercise that was conducted during the first meeting 

of SIGITE (then known as SITE) members contributed to the unity of these academicians 

because it allowed them to contribute significantly to the development of knowledge areas of the 

IT guidelines. These academicians also believed that there was need for an organization that 

could unite their interest and initiatives (B. Lunt, personal communication, June 17, 2006).  

 ACM encouraged the emergence of this grass-roots organization of faculty who were 

rapidly working to build a professional organization for IT educators.  They provided them with 

guidance and encouragement in regards to the development of guidelines and accreditation 

criteria.  ACM provided them with information, guidance, and encouragement and opportunities 

for this rapidly growing group to form an ACM SIG (Shackelford, 2003). It was critical to the 

success of the development effort that ACM treated it as substantive, and supported it with 

resources sufficient to permit those who cared to develop substantive, coherent guidelines (Joint 

Task Force for Computing Curricula, 2005). 
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Cross-fertilization of ideas 

When an academic unit offers a family of quality computing degree programs, its faculty 

will naturally come to reflect a variety of perspectives on computing issues and challenges. This 

kind of situation may set the stage for a useful cross-fertilization of ideas among the disciplines, 

which may in turn support creativity and innovation in both teaching and research (Joint Task 

Force for Computing Curricula, 2005). SIGITE was intended to support regular annual meetings 

of its membership and to publish book reviews and articles (Lunt, 2001).  The members of the 

institutions involved in SIGITE were keen on associating with one another and affirming the 

commonality of their knowledge (E. Lawson, personal communication, August 1, 2006). The 

members were aware that it might not be necessary to develop a professional organization to 

achieve their main objective of developing an IT curriculum, but they agreed that such an 

organization would provide a regular venue for them to discuss IT education related issues (Lunt, 

2001). The mission of SIGITE stresses that it will provide members with opportunities to 

exchange ideas on curricula and teaching methods in IT (Helps, 2001). This group needed to 

have a presence and to present strategies whereby it could create a community and come together 

on a regular basis (Lunt, 2001). 

SIGITE also was intended to promote research and publication in IT and information 

exchange between academia and industry (Helps, 2001). This professional organization was 

expected to allow the convergence of scholarship in IT by providing an avenue for academicians 

to meet and discuss IT education issues through annual meetings, publications such as a journal 

or newsletter, and to establish a system for mentoring junior faculty (Lunt, 2001). 

 

Accreditation Driven 

 

One of the major initiatives of the institutions that came together at the first meeting 

arranged by Brigham Young University was to develop professional accreditation criteria for IT 

degree programs. In fact, representatives from ABET, an accreditation organization, also 

attended the first meeting (E. Lawson, personal communication, August 1, 2006). 

Seeking the mark of quality, accreditation is clearly evident in this organization’s early 

initiatives to develop IT guidelines. The following circumstances influenced the organization’s 

early focus on accreditation:  
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o Various criteria and outcomes from different institutions needed to be consolidated 

into an agreed upon body of knowledge for an IT degree program; 

o Enormous variations between institutions, especially in the structure and scope of 

baccalaureate degree requirements, required an adaptable curriculum;  

o Delivery of skills that needed to some extent to be independent of the technological 

areas in which the skills were deployed, was required so that they would  have a 

longer shelf life; and  

o IT program accreditation also needed to be compatible with accreditation initiatives 

for other computing degree programs (IT Curriculum Committee, 2005). 

The task of designing an IT guidelines was a difficult one in part because so much 

depended on the characteristics of each individual institution. Even if every institution could 

agree on a common set of knowledge and skills for undergraduate education, there would 

nonetheless be many additional factors that would influence curriculum design. Creating a 

workable curriculum required finding an appropriate balance among these factors, which 

required different choices at every institution. The IT Curriculum Committee was well aware that 

no single curriculum would work for all institutions (IT Curriculum Committee, 2005). 

There were several considerations made to ensure that the produced guidelines were 

adaptable by multiple institutions: 

o The type of institution and the expectations for its degree programs. Institutions vary 

enormously in the structure and scope of baccalaureate degree requirements. The 

number of courses that institutions require of IT majors can vary based on the institution 

type. 

o The range of postgraduate options that students pursue. Individual schools must ensure 

that the curriculum they offer gives students the necessary preparation for their eventual 

academic and career paths. 

o The preparation and background of entering students. Students at different institutions, 

and often within a single institution, vary substantially in their level of preparation. As a 

result, IT departments often need to tailor their introductory offerings so that they meet 

the needs of their students. 

o The faculty resources available to an institution. There are limited numbers of IT faculty 

available to institutions due to the limited number of graduate programs currently 
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available in the area. Therefore, departments need to set priorities for the use and 

expansion of limited faculty resources. 

o The interests and expertise of the faculty. Individual curricula often vary according to the 

specific interests and knowledge base of the department, particularly at smaller 

institutions where expertise is concentrated in particular areas (IT Curriculum 

Committee, 2005, p.46). 

 

Despite the rapidly evolving nature of IT, the committee wanted to formulate a 

curriculum with some longevity. In formulating knowledge areas for IT, the committee 

developed learning outcomes first and allowed topics to follow from the outcomes. Outcomes 

describe skills that are to some extent independent of the technological areas in which the skills 

are deployed, and therefore have a longer shelf life (IT Curriculum Committee, 2005, p. 14). 

 

Summary for Birth of Professional Organization 

The initiative to develop IT guidelines began as a reaction to the emergence of IT degree 

programs around the US. Academicians from institutions that had an interest in offering IT 

degree programs or that were currently offering IT degree programs assembled to formalize the 

creation of a society with the main objective of developing IT guidelines and obtaining 

accreditation for programs that adopted these guidelines. Creation of a new society was viewed 

as necessary to strengthen the structure of IT curricula, attain accreditation, encourage the 

exchange of ideas on curriculum and teaching, and enhance IT scholarship. The creation of the 

society was also expected to set the stage for a useful cross-fertilization of ideas among 

academicians from other computing disciplines, which might in turn support creativity and 

innovation in both teaching and research in IT. 

 

Student Interest in IT 

 

 The institutions that were involved in the initiative to develop IT guidelines 

acknowledged that there was a rapidly growing demand for IT degree programs among students 

(Helps, 2001; Lunt, 2001; E. Lawson, personal communication, August 1, 2006), and were 

motivated to provide the best possible opportunities for the students (Lunt, 2001).  As an 

example, students at Brigham Young University exhibited a clear indication of a strong interest 
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in IT. As the faculty were trying to phase out the EET program that they had in the year 2000, 

the students were given choices to complete the existing program, transfer to another college or 

switch to an IT degree program. Almost 95% of the students changed to the new IT degree 

program offered by Brigham Young University (B. Lunt, personal communication, June 17, 

2006).  

The emergence of IT guidelines actually represented a grass-roots movement by IT 

educators to respond to the very real needs of both their local communities and their students 

(Joint Task Force for Computing Curricula, 2005, p.33). At many of institutions involved, the 

administration was motivated to see an IT program created to respond to community needs and 

to provide more choices for prospective students (Joint Task Force for Computing Curricula, 

2005). 

 One of the great potentials of the diversity of computing degree programs is that it 

permits academia to bring its computing degree programs in line with the diverse needs that 

exist among students and in local communities. In the past, many institutions had little choice but 

to offer a technically-oriented computer science program and perhaps a business-oriented 

information systems program. Now, a college may offer a portfolio of degree programs to serve 

various student needs more appropriately (Joint Task Force for Computing Curricula, 2005, p. 

39). The IT guidelines were designed to serve students who want a computing career that 

features a mix of technical and people issues rather than a unilateral focus on technology, and 

who are attracted to the widespread need for IT professionals in a variety of organizations and 

settings (Joint Task Force for Computing Curricula, 2005, p. 39). 

The faculty and administrators of the institutions that teamed up to develop the IT 

guidelines looked beyond the boundaries of conventional subject-matter areas, recognized that 

their students and their communities needed something new and different, and innovated to solve 

what they saw as a legitimate, substantive problem (Joint Task Force for Computing Curricula, 

2005, p. 44). Such faculty tends to identify with the new discipline, despite the fact that their 

backgrounds are invariably in another discipline. They valued their students, saw student and 

community needs as legitimate, and strove to hold students to high standards appropriate to the 

discipline (Joint Task Force for Computing Curricula, 2005). 
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IT education demand 

 

Generally, the computing community recognized that the subject matter of computing 

had grown diversified to the point where no single degree program could expect its students to 

grasp the entire field. Thirty years ago, it was reasonable to expect computer science 

undergraduates to “study everything”; now, there is too much of it to fit in a four year (or even 

five year) program of study (Joint Task Force for Computing Curricula, 2005, p.34). 

Many academics are asking themselves about program diversification quite explicitly: 

“What portfolio of computing degree programs should we be offering?” (Joint Task Force for 

Computing Curricula, 2005, p. 34). This implies an important educational question that was 

rarely asked before the emergence of the new computing disciplines: “What kinds of computing 

education best serve our students and community?” (Joint Task Force for Computing Curricula, 

2005, p. 34). The SIGITE group clearly is one group that had asked this question to their 

students. They decided that an IT degree program was an option that would fulfill the current 

needs of the society based on the cultural and technical changes that were occurring in the 

society. 

The dramatic growth in the number of computing disciplines, and in their collective 

impact on society, required that the computing disciplines articulate a shared identity. Given the 

importance of computing to society, computing educators have a responsibility to help society 

understand what they do. The fact that computing offers several kinds of academic programs is a 

major strength and an opportunity, but requires a shared practical vision of the nature of the 

field, of the various disciplines within it, and of the meaningful choices that face students, 

educators, and their communities (Joint Task Force on Computing Curricula, 2005, p. 7). One of 

the goals of the ACM/IEEE-Computer Society’s production of the curricula reports is to 

articulate the shared and separate identities of each computing discipline, and the choices 

available to students, educators, and communities (Joint Task Force on Computing Curricula, 

2005). 

The fact that we see new kinds of computing degree programs such as IT emerging to 

address societal needs illustrates that the dynamism of our society is not lost in academia. The 

newer computing disciplines provide proof by-example that academia can and will evolve and be 

responsive to societal needs (Joint Task Force on Computing Curricula, 2005, p. 44). 
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Decrease in enrollment of other programs 

 
Institutions such as Brigham Young University, one of the co-founding members of 

SIGITE, reported low enrolment in their Electronic Engineering Technology degree programs in 

the late 1990s, which resulted in their decision to opt to offer IT degree programs (B.Lunt, 

personal communication, June 17, 2006).  

At many institutions, student retention was an important concern of SIGITE members. 

Schools routinely reported that 50% or more of those students who initially chose to study 

computer science soon decided to abandon it. It seems plausible to expect that the better the 

match between student interests and abilities and available degree programs, the better the 

retention level that can be achieved (Joint Task Force for Computing Curricula, 2005). 

Other computer science faculty were more aware of the important societal functions 

provided by each of the scientific (computer science), engineering (software engineering), and 

practitioner (IT) professions, and therefore were more inclined to see a need to broaden the 

computing education agenda. The latter group played a valuable role in persuading skeptical 

faculty of the validity and importance of the engineering perspective that is central to software 

engineering and the practitioner perspective that is central to IT (Joint Task Force for 

Computing Curricula, 2005, p. 40). 

 
 
Recruitment of underrepresented populations 

 
Apart from retention, SIGITE members have been concerned with the relatively narrow 

profile of the students who are attracted to the computing disciplines. A broader portfolio might 

prove to attract a wider population. For example, some schools that offer IT programs report 

increased participation by women and minorities but, again, the evidence was anecdotal (Joint 

Task Force for Computing Curricula, 2005, p.39). The literature also indicated that women and 

minorities were more interested in IT degree programs than the traditional engineering and 

computer science oriented programs (B. Lunt, personal communication, June 17, 2006). 

The IT guidelines were designed to ensure that the curriculum is accessible to a wide 

range of students including those populations that have been underrepresented in computing 

education. All too often, computing programs have attracted a homogeneous population that 
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included relatively few women or students whose ethnic, social, or economic backgrounds are 

not those of the dominant culture. Although many of the factors that lead to this imbalance lie 

outside the university, SIGITE member institutions seek to ensure greater diversity, both by 

eliminating bias in the curriculum and by actively encouraging a broader group of students to 

take part (IT Curriculum Committee, 2005).  

 

 

Summary for Student Interest in IT 
 

The emergence of IT programs was a response to the needs of students. The interest of 

students in pursuing IT degree programs became visible to the involved institutions through 

several indications: decrease in enrollment in other traditional computing programs, phasing out 

of traditional computing programs, and student themselves switching from other traditional 

computing degree programs to IT. IT degree programs were also expected to attract 

underrepresented populations to computing.  

 

 

Nurture IT as a Discipline 

 

SIGITE members were convinced during their first meeting in 2001 that the development 

of IT guidelines and establishing accreditation criteria for IT degree programs were crucial steps 

towards nurturing IT as an academic discipline (Lunt, 2001).  This group was convinced that IT 

is an academic discipline and wanted to recognize IT as such (Helps, 2001).  

As stated in the draft of the mission statement of the society: 
 
The society is dedicated to the advancement of the profession of IT through the 
promotion of excellence in teaching, research and industrial practice. It seeks to serve 
current and future developmental needs of IT professionals, students and faculty by being 
the leading source of information on education and development in IT (Helps, 2001, p. 
1). 

  

 This factor is positioned at a different level than the other factors discussed in this 

chapter. Other factors discussed in this chapter are reactive. Student interest, birth of professional 

organization and cultural and technical changes have all occurred before the emergence of the 

guidelines and influenced the organization to develop IT guidelines. As for nurturing IT as a 

discipline, SIGITE members believed they will contribute to the nurturing of the IT discipline 
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through the development of IT guidelines. Thus, the goal to nurture IT as an academic discipline 

influenced the development of IT guidelines by SIGITE. 

 

Definition problems 

 
Although IT’s status as an academic discipline was acknowledged by the group, 

nonetheless “…Even with this growth and progress, issues of definition - who we are, what our 

mission is - what our discipline is - continue to be important topics of conversation and debate” 

(Friedman, 2005, ¶2).  This group believed that defining IT was extremely crucial to defining the 

objectives of their IT degree programs. Objectives help students know what is expected from 

them once they graduate (Lunt, 2001). The group stressed that if they did not attempt to define 

IT, the media would define it in ways they might not agree with and adhere to (Lunt, 2001). 

Thus, in the draft of IT guidelines, IT is defined as:  

Information Technology (IT) in its broadest sense encompasses all aspects of computing 
technology. IT, as an academic discipline, focuses on meeting the needs of users within 
an organizational and societal context through the selection, creation, application, 
integration and administration of computing technologies (IT Curriculum Committee, 
2005, p. 5). 
 

However, SIGITE acknowledged that the definition of IT is dynamic, and encouraged 

continuous redefinition. SIGITE continuously encourages more institutions to participate in 

helping to define IT (Lunt, 2001). The development of IT guidelines was also expected to help 

define IT and bring more coherence to the term. As educators implement IT degree programs in 

their respective institutions, they will be continuously engaged in redefining IT as well. 

 

Accommodating the evolution of computing 

 

 The past fifty years have demonstrated that computing has become an extremely broad 

area that extends beyond the boundaries of what we once called computer science. It now 

encompasses many independent disciplines, including informatics, computer engineering, 

software engineering, information systems, IT, and many other areas (Impagliazzo, 2004). From 

1968 to 2001, ACM developed guidelines for computer science programs only. As stated in 

Computing Curricula 2001: 
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As our discipline has grown and gained legitimacy, it has also broadened in scope. In its 
early years, computing was primarily focused on computer science. Over the years, an 
increasing number of fields have become part of a much larger, more encompassing 
discipline of computing (Joint Task Force on Computing Curricula, 2001, p. 1). 
 
Computing is considered a broad field that extends well beyond the boundaries of 

computer science. A report issued by the Computing Sciences Accreditation Board (as cited in 

Chang et al, 1999) emphasizes this breadth: 

The discipline ranges from theoretical studies of algorithms and computability to 
practical problems of implementations in tetras of computational hardware and software. 
Thus, the discipline spans both advancing the fundamental understanding of algorithms 
and information processes in general as well as the practical design of efficient reliable 
software and hardware to meet given specification[s] .... [I]t includes theoretical studies, 
experimental methods and engineering design in all disciplines. Computing draws on the 
methodologies of both science and engineering. Theoretical work has done much to 
advance the state of the art. At the same time, computing does not separate the discovery 
of new scientific knowledge from the application of that knowledge to solve practical 
problems. The intimate relationship between theory and practice endows the discipline 
with much of its strength and vitality. This same connection between theory and practice, 
however, also means that the body of knowledge associated with computing changes very 
quickly as technology evolves (Chang et al, 1999, p. 70). 

 
Thus, a single report that covered only computer science could not address the full range 

of issue that colleges and universities must consider as they sought to address their computing 

curricula. In light of the broadening scope of computing — and because the feedback we received 

on our initial draft strongly encouraged us to move in this direction — we have chosen to divide 

the CC2001 [referring to Computing Curricula 2001] report into several volumes (Joint Task 

Force on Computing Curricula, 2001, p. 1).  

The computing field has evolved to the point that we are seeing the emergence of degree 

programs that are focused on the challenges that now confront both the computing profession 

and our computing-dependent society as a whole. Thirty years ago, it was reasonable to expect 

computer science undergraduates to “study everything”; now, there is too much of it to fit in a 

four year (or even five year) program of study. 

Just as it takes time for academic institutions to adapt, it also takes time for industry and 

other players in the computing workplace to do the same. In other words, because many 

computing disciplines are new, no one yet expects people to have those qualifications. The new 

diversity of computing programs gives institutions an unprecedented opportunity to focus their 
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degree programs to meet the needs of their students, communities, and other constituents in the 

most effective way. It allows schools to demonstrate initiative, foresight, and responsiveness in 

very tangible ways (Joint Task Force for Computing Curricula, 2005, p.38). It is recommended 

that educators find new ways to accommodate the many pathways to professional specialties in 

computing (Denning, 1999). Thus, the development of IT guidelines came about because of 

realization of the evolution of computing. 

 
 

Independent from other computing disciplines 

 

Many respected colleges and universities offer undergraduate degree programs in several 

areas of computing, including: computer science, computer engineering, information systems, 

IT, software engineering, and more. These computing disciplines are related, but are also quite 

different from each other (Joint Task Force on Computing Curricula, 2005). Several questions 

naturally arise: What are these different kinds of computing degree programs? How are they 

similar? How do they differ? How can I tell what their names really mean? Which kinds of 

programs should our local college offer? And so on. These are all valid questions, but to anyone 

unfamiliar with the breadth of computing, the responses to these queries may be difficult to 

articulate (Joint Task Force on Computing Curricula, 2005, p.3).  

Each computing discipline must be a participant in defining the identities and choices. 

Each computing discipline must articulate its own identity, recognize the identities of the other 

disciplines, and contribute to the shared identity of computing (Joint Task Force on Computing 

Curricula, 2005, p.8). The initiative to develop IT guidelines arose to illuminate these shared and 

independent identities. 

Across the range of disciplines (from organizational information systems, to application 

technologies, to systems infrastructure), IT’s role has some overlap with IS, but IT people have a 

special focus on satisfying human needs that arise from computing technology. Traditionally, 

many graduates of IS programs have functioned in roles that are similar to the roles for which IT 

programs explicitly prepare their students (Joint Task Force on Computing Curricula, 2005, 

p.32). 

The curriculum guidelines developed by SIGITE reflected those aspects that set IT apart 

from other computing disciplines. The integration of different technologies and the integration of 
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technologies into organizations are fundamental to IT. An IT graduate must therefore acquire a 

skill set that enables him or her to successfully perform integrative tasks, including user 

advocacy skills, the ability to address information assurance and security concerns, the ability to 

manage complexity through abstraction, a deep understanding of the technology, adaptability, 

outstanding interpersonal skills, high ethical standards, and professional responsibility (IT 

Curriculum Committee, 2005). The curriculum reflects the integrity and character of IT as an 

independent discipline. IT is a discipline in its own right. That discipline, moreover, was 

characterized by a combination of theory, practice, knowledge, and skills. Any IT curriculum 

should therefore ensure that practice is guided both by theory and a spirit of professionalism (IT 

Curriculum Committee, 2005). 

 

 

Immature discipline 

 
In the U.S., the IT program is the new kid on the block or even a teenager (E. Lawson, 

personal communication, August 1, 2006) and, as a result, faces problems of acceptance among 

the more established disciplines. Some computer science faculties hold the view that software 

engineering and/or IT have not yet developed to the stage where they can be considered as 

academic disciplines. Some have argued that IT offers a more vocational agenda that is 

undeserving of academic standing (Joint Task Force on Computing Curricula, 2005, p.40). This 

is a natural phenomenon, and it will take time and experience for those in the more established 

computing disciplines to evaluate and recognize the value that an IT program provides. As a 

response to this, the SIGITE group sought to establish itself as a discipline with its own 

intellectual core, a rigorous curriculum and accreditation guidelines (Joint Task Force on 

Computing Curricula, 2005). 

The development of IT guidelines has encouraged the creation of IT degree programs in 

many institutions around the US in addition to those involved in originally founding SIGITE. 

These programs seek to increase enrollments and provide the image of being responsive to local 

needs by “creating” an IT program not repackaging existing courses offered by other 

disciplines. Most institutions do not yet have an IT program, but many are in the process of 

deciding whether to start one. Those who choose to do so should take special care to ensure that 

they are following the leadership example of the high quality IT programs, not the exploitive 
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example of low-quality programs (Joint Task Force on Computing Curricula, 2005, p.38). Thus, 

the development of IT guidelines has eased the process of putting together IT degree programs 

that are high in quality. 

 

Complementary position of IT 

 

IT is said to have come out of nowhere to fill a void that the other computing disciplines 

did not adequately address (Joint Task Force on Computing Curricula, 2005). 

Computing Curricula 2005 framed IT as the following: 

…Information Systems focuses on the “information” aspects of “information 
technology”. Information Technology is the complement of that perspective: its emphasis 
is on the technology itself more than on the information it conveys. IT is a new and 
rapidly growing discipline which started as a grass roots response to the practical, 
everyday needs of business and other organizations. Today, organizations of every kind 
are dependent on information technology. They need to have appropriate systems in 
place. Those systems must work properly, be secure, and be upgraded, maintained, and 
replaced as appropriate. People throughout an organization require support from IT staff 
who understand computer systems and their software, and are committed to solving 
whatever computer related problems they might have. Graduates of information 
technology programs address these needs (Joint Task Force on Computing Curricula, 
2005, p. 14). 
 

IT programs exist, not because computer science or information systems programs failed 

to “do their job”, but because those disciplines each define themselves as having a different job. 

The existence of IT programs reflects one part of the evolution of career opportunities in 

computing (Joint Task Force on Computing Curricula, 2005). 

The guidelines produced by SIGITE reflected the relationship of IT to other computing 

disciplines. The committee recognized that there was significant overlap between different 

computing disciplines. Where possible, it therefore used knowledge units from existing model 

curriculum documents (IT Curriculum Committee, 2005). Academicians involved in the 

development of IT guidelines viewed other computing degree programs as neighbors and friends 

(B. Lunt, personal communication, June 17, 2006). 

 
Summary for Nurture IT as a Discipline 

 

IT was acknowledged as having inconsistent and inaccurate definitions, dynamic and still 

considered an immature discipline. To gain acceptance as independent from other computing 

 85



disciplines, SIGITE members wanted to prove to the society that IT degree programs served as 

complementary to other computing degree programs, and accommodated the evolution of 

computing. The SIGITE group believed that the development of IT guidelines would contribute 

significantly to the initiative to nurture IT as an academic discipline. 

 

 

Cultural and Technical Changes 

 
The dramatic excitement surrounding the high-tech industry, as evidenced by the Internet 

startup fever, had significant effects on education and its available resources. The enormous 

demand for computing expertise and the vision of large fortunes to be made attracted many 

students to the field, including some who had little intrinsic interest in the computing material 

itself (Joint Task Force on Computing Curricula, 2001). The development of IT guidelines can 

be attributed in part to many of the cultural and technical changes that were taking place at that 

time. 

 
Life-long learning 

 
One of the most important factors that influenced the development of IT guidelines is the 

need for an example of curricula that produces students who are life-long learners (IT 

Curriculum Committee, 2005). IT graduates need to be extremely adaptable. The need for 

adaptability arises partly because of rapid change in the technology itself. Many of the 

technologies that are covered in a baccalaureate program are likely to be outdated shortly after 

graduation. IT graduates must therefore develop life-long learning habits. On the other hand, 

very few organizations can afford to replace all their technologies wholesale on a regular basis. 

Many IT applications therefore consist of a hodgepodge of legacy, current and emerging 

technologies, and the successful IT graduate must be willing not only to become familiar with 

emerging technologies, but also, if required, with legacy technologies (IT Curriculum 

Committee, 2005. p. 44). The IT guidelines allowed institutions to include element of life-long 

learning into their curriculum. Of equal importance, the curriculum must teach students to 

respond to change as well. IT graduates must keep up to date with modern developments and 

should indeed be excited by the prospect of doing so (IT Curriculum Committee, 2005). The 

integration of the concept of life-long learners into the IT Volume was replicated from the 
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computing curricula and information systems volumes that were earlier produced by 

ACM/IEEE-Computer Society, AIS and AITP (B. Lunt, personal communication, June 17, 

2006). 

 
 
Worker shortage 
 

IT educators that were involved in SIGITE noticed the lack of individuals trained in IT 

(B. Lunt, personal communication, June 17, 2006).  In fact, some of the institutions that were 

involved determined there was shortage of graduates through the usage of BLS and state 

statistics of employee need predictions (E. Lawson, personal communication, August 1, 2006).   

IT programs existed to produce graduates who possess the right combination of knowledge and 

practical, hands-on expertise to take care of both an organization’s IT infrastructure and the 

people who use it. IT specialists assumed responsibility for selecting hardware and software 

products appropriate for an organization, integrating those products with organizational needs 

and infrastructure, and installing, customizing and maintaining those applications for the 

organization’s computer users. Examples of these responsibilities include: the installation of 

networks; network administration and security; the design of web pages; the development of 

multimedia resources; the installation of communication components; the oversight of email 

products; and the planning and management of the technology life-cycle by which an 

organization’s technology is maintained, upgraded, and replaced (Joint Task Force on 

Computing Curricula, 2005, p.15). Degree programs in IT arose because degree programs in 

other computing disciplines were not producing an adequate supply of graduates capable of 

handling these very real needs. 

 
 
Flexibility for diversified careers 

 
Graduates from IT programs work in a variety of careers. Those careers show enormous 

diversity and the knowledge base and skill sets required for each consequently vary widely as 

well. The guidelines were therefore designed in such a way to give each institution considerable 

freedom in tailoring their curricula to the needs of their students and other institutional 

stakeholders. For this purpose, the committee recommended core outcomes that must be met, 
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and provided example elective learning outcomes for additional depth in each unit of each 

knowledge area (IT Curriculum Committee, 2005, p.14). 

 
 
Emergence of new and expanding technologies 
 

Computers are integral to modern culture and are the primary engine behind much of the 

world’s economic growth. The field, moreover, continues to evolve at an astonishing pace. New 

technologies are introduced continually, and existing ones become obsolete almost as soon as 

they appear (Joint Task Force on Computing Curricula, 2001). The rapid evolution of the 

discipline has a profound effect on IT education, affecting both content and pedagogy (IT 

Curriculum Committee, 2005). 

It all began with the advent of microcomputers and the applications that were developed 

for microcomputers (E. Lawson, personal communication, August 1, 2006). Then, the emergence 

of the Internet and the World Wide Web changed the nature of computing dramatically. The 

emergence of the Internet and the World Wide Web enabled expanded applications in business, 

allowed remote presence and brought upon more challenging roles for databases, human 

computer interaction and integrative programming. When this occurred, there was not a single 

computing degree program that was ready to take on this new responsibility of teaching the ways 

to use these new technologies. Neither information systems nor computer science degree 

programs could add enough hours to their existing programs and still maintain their primary 

focus. Thus, there was a gap in teaching about these new technologies, which IT degree 

programs emerged to fill (B. Lunt, personal communication, June 17, 2006).  

Networking was not yet a mass-market phenomenon, and the World Wide Web was little 

more than an idea in the minds of its creators. Today, networking and the Web have become the 

underpinning for much of our economy. They have become the critical foundations of IT, and it 

is impossible to imagine that baccalaureate programs would not devote significant time to this 

topic. At the same time, the existence of the Web has changed the nature of the educational 

process itself. Modern networking technology enhances everyone's ability to communicate and 

gives people throughout the world unprecedented access to information. In most academic 

programs, networking technology has become an essential pedagogical tool (IT Curriculum 

Committee, 2005, p. 10). 
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In the last decade there has been unprecedented innovation in technologies for 

communication, computation, interactivity, and delivery of information. Over the years, the 

world has changed dramatically both in how people work and how they live. The technology of 

telephony and computing has created an increasingly mobile environment where 

communications and connectivity are expected anytime and anyplace. Society has become 

accustomed to connectivity that provides access to information on demand in all aspects of every 

day life. Demand for connectivity to full network service anytime anyplace has resulted in 

enormous growth in wireless networks in the last few years comparable to the explosive growth 

of the Internet in the ‘90s. Together with other factors discussed in this chapter, advances in 

computing communication technology, particularly the Internet and the World-Wide Web also 

contributed to the academic field of IT (IT Curriculum Committee, 2005).65

The curriculum must respond to rapid technical change and encourage students to do the 

same. IT is a vibrant and fast-changing discipline and therefore IT programs must update their 

curricula on a regular basis. The IT guidelines also allowed these updates to take place (IT 

Curriculum Committee, 2005). 

 

Organizational needs 

 
During the 1990s, computers became essential work tools at every level of most 

organizations and networked computer systems became the information backbone of 

organizations. While this improved productivity, it also created new workplace dependencies as 

problems in the computing infrastructure can limit employees’ ability to do their work. IT 

departments within corporations and other organizations took on the new job of ensuring that 

the organization’s computing infrastructure was suitable, that it worked reliably, and that people 

in the organization had their computing-related needs met, problems fixed, etc. By the end of the 

1990s, it became clear that academic degree programs were not producing graduates who had 

the right mix of knowledge and skills to meet these essential needs. Colleges and universities 

developed degree programs in IT to fill this crucial void (Joint Task Force on Computing 

Curricula, 2005, p. 11). 

                                                 
65 As mentioned in chapter 1, this is only of the factors that some may consider as social or technical. 
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IT programs focus on producing graduates who know how to make IT work in a wide 

range of settings. Organizations of all kinds have become dependent on networked computing 

infrastructure to such an extent that they cannot function without that infrastructure. IT people 

are prepared to select, manage, and maintain that infrastructure, ensuring that it meets 

organizational needs. They also create digital content for that infrastructure and take care of IT 

support needs of individuals who use it (Joint Task Force on Computing Curricula, 2005). The 

emergence of organizational needs motivated educational institutions that were offering or 

thinking of offering IT degree programs to begin developing IT guidelines. 

 

 

Focus on Interaction 

 

Computing has changed in the past years. In looking at the development of computing 

over the last twenty years, one can observe that there has been a dramatic shift in emphasis 

towards human computer interaction, and perhaps away from the study of the algorithm. The 

move towards interaction can be viewed as an important mark of computing success: it 

highlights the fact that a broad range of people are now using and interacting with computers to 

a far greater degree than in the early days. It is very natural therefore that new programs of 

study reflect this fact. The large number of information systems programs and the recent 

emergence of IT programs are manifestations of this growing emphasis on human computer 

interaction (Joint Task Force on Computing Curricula, 2005, pp.29-30). 

 

 

 

Summary for Cultural and Technical Changes 

 

There are two major types of changes that resulted in the emergence of IT degree programs, and 

encouraged the initiative to develop IT guidelines: 

o Technical changes – Emergence of new technologies, particularly the Internet and the 

World Wide Web, enabled technologies necessary for databases and interactive 

programming. There has been a dramatic shift in emphasis towards interaction. 

Computers have become essential work tools at every level of most organizations. 

Organizations of all kinds have become dependent on networked computing 

infrastructure to such an extent that they cannot function without that infrastructure.  
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o Cultural changes – The emphasis on life-long learning (the ability to easily familiarize 

with new and emerging technologies), the availability of diversified careers in computing 

(including IT), and the discovery that degree programs in other computing disciplines 

were not producing an adequate supply of graduates capable of handling the very real 

needs of organizations, contributed to the development of IT guidelines. 

 
 

Conclusion 
 

The main purpose of this chapter was to describe the factors that influenced the 

development of IT guidelines by the SIGITE. Four major factors: birth of a professional 

organization, the need to nurture IT as a discipline, drive for accreditation, student interest in IT, 

and cultural and technical changes taking place at that time were found to have influenced the 

development of IT guidelines by the SIGITE.  In this chapter, the major factors together with 

supporting factors were outlined in a fish bone diagram (Figure 4.1), and each factor was 

discussed in detail. 
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CHAPTER 5 

 

 

THE EMERGENCE OF IT SKILL STANDARDS: 

THE CASE OF NWCET INITIATIVE 

 
 

Introduction 

This chapter will begin with relevant background information on the NWCET and some 

definitions associated with the NWCET initiative. The rest of the chapter explains the findings of 

the data analysis that resulted in the determination of the factors that influenced the development 

of IT standards by the NWCET.  

 

Glossary of Terms Associated with the Development of IT Standards in NWCET 

Career clusters: 

…are groupings of representative job titles, related by a close association with a common 
set of technical skills, knowledge and abilities. The career clusters approach was used [by 
NWCET] because it more closely reflects how work is organized today, especially in 
illustrating mobility and progression among representative job titles. (NWCET, 1999, p. 
31). 

 

Secretary of Labor’s Commission on Achieving Necessary Skills (SCAN) skills: 

Basic academic and behavioral skills identified by the Secretary of Labor’s Commission 
on Achieving Necessary Skills [SCAN] that are needed to build more advanced 
competencies. Foundation skills fall into three domains: 

• Basic skills – reading, writing, speaking, listening, knowing arithmetic and 
mathematical concepts. 

• Thinking skills – reasoning, making decisions, thinking creatively, solving problems, 
seeing things in the mind’s eye, and knowing how to learn. 

• Personal qualities – responsibility, self-esteem, sociability, self-management, 
integrity, and honesty. (NWCET, 1996, p. 61). 

 
Competency: 
 
“A knowledge, skill, attitude, judgment or task which a person will demonstrate at a 

predetermined level. Competence statements begin with an action verb and contain a noun …” 

(NWCET, 1996, p. 61). 
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Performance Criteria: 

“Specific behavioral evidence of a student’s achievement of skills, knowledge and tasks. The 

criteria are public and explicit” (NWCET, 1996, p. 61). 

 

Up-side down degree: 

“A degree program that joins a student’s two year technical preparation at a community college 

with two years of general education at a university to produce a baccalaureate degree” (NWCET, 

1994, p. 39). 

 

2+2+2 degree: 

“A degree, based upon the tech-prep model, that provide students with a six year articulated 

program starting in their junior year in high school and resulting in a bachelors degree” 

(NWCET, 1994, p. 39). 

 

Collaborative and/or concurrent degree: 

“A degree structured so that a student can take a course or courses at the time and at the college 

that best meets his or her needs” (NWCET, 1994, p. 39). 

 

NWCET – The Beginnings 

The NWCET, formed in 1995, is a NSF Advanced Technology Education (ATE) Center 

in IT located at Bellevue Community College (BCC), in Bellevue, Washington. Over the past ten 

years, NWCET has completed a number of education and technology projects and grants, and 

has developed several nationally recognized products and services such as the IT Program 

Design and Implementation, National IT Faculty Development Outreach and IT and Technology 

Horizon Research (NWCET, n.d.). 

Another popular “product” of NWCET is the model for Associate of Advanced 

Technology Degree (AATD) that was developed through the work of NWCET and RATEC 

(Regional Advanced Technical Education Consortium). This AATD served as a new format for 

the technical curriculum (NWCET, RATEC & BCC, 1996) mainly for two-year degree 

programs, but were adapted by many four-year institutions. Another notable achievement by 
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NWCET included the identification of standards and competencies that were found in 

organizations ranging from high-tech industries, such as software development and 

biotechnology, to service industries such as banking and insurance (NWCET, 1998). Educators 

developed new or revised existing technical curricula for their educational institutions using 

these standards (NWCET, RATEC & BCC, 1996). 

The product of NWCET that is of interest in this dissertation study is the IT standards. 

There is evidence that BCC began initiatives to develop IT standards as early as in 1993 as 

indicated by the effort by BCC to complete a strategic planning process explained below: 

In 1993, BCC completed a strategic planning process that identified challenges regarding 
emerging workforce needs and the contributions that BCC could make to its changing 
region. BCC’s president, Jean Floten, conducted informational interviews with over one 
hundred top corporate executives, representing the Boeing Company, Microsoft 
Corporation, and small and medium sized high-technology firms. These interviews 
documented both an extensive need for information technology (IT) workers and a 
growing “qualification gap” between the knowledge and skills desired by employers and 
new workers’ actual level of preparation. The interviews also indicated that the 
technology workforce shortage was far more extensive than initially believed, and much 
greater than an individual institution could adequately address. (Hutchison, Kline, Mandt 
& Marks 1998, pp. 1-2)66

  

To support a regional response to the lack of qualified technology employees, BCC 

facilitated the formation of RATEC. This consortium was composed of ten business 

representatives (including the Washington Software Alliance (WSA), which represented more 

than 1,000 IT companies), more than 40 high schools, ten community colleges, and six four-year 

public and private universities. RATEC’s objective was to facilitate the development of 

improved advanced technology education among its members. 

BCC then applied for and received a NSF Advanced Technology Education Center award 

in 1995 to establish the North-West Center for Emerging Technologies. The North-West Center 

for Emerging Technologies later became the National Workforce Center for Emerging 

Technologies (now popularly known as NWCET).67 NWCET’s mission was to improve IT 

                                                 
66 Data analysis that I have conducted using data obtained from NWCET documents revealed that these two 
“factors”, qualification gap and technology worker shortage, are major factors that influenced the development of IT 
standards by NWCET. Details on these factors are described in the chapter. 
67 In the spring of 2001, NWCET's National Board of Advisors recommended changing the name to National 
Workforce Center for Emerging Technologies to reflect its national leadership role in identifying emerging IT 
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education in order to increase the supply, quality, and diversity of the IT workforce (Hutchison, 

Kline, Mandt & Marks, 1998).  

 The initiatives embarked on by BCC were considered a success with the formation of 

NWCET. NWCET began developing career clusters and standards in 1996, and is currently 

working on their third version of the clusters and standards. NWCET believed that the career 

clusters were more valuable than traditional career paths, and determined career clusters for two-

year and four-year degree market entry points (NWCET, RATEC & BCC, 1996). 

 Vice President Al Gore's 1999 Summit on the 21st Century Skills recognized NWCET as 

one of the top ten centers in the US for updating and providing access to educational programs 

that target 21st century technical skills. 

 

IT Standards Development – Who was involved? 

Other parties that have been involved in the conception and development of NWCET’s 

IT standards are corporations, community colleges, high schools, four-year public universities, 

four-year private universities, professional associations, education agencies, government 

agencies and individuals (consultants). Following is a description of each of the groups involved 

in the development of the first version of IT standards:  

• NWCET – consists of a National Advisory Board (comprised of individuals belonging to 

industries, higher educational institutions, community colleges, other ATE centers, 

professional associations, government, and high schools) and the NWCET team; 

• RATEC – a regional consortium of 40 member high schools, two and four-year colleges and 

universities, and business and government leaders;  

• Corporations – such as Microsoft, Boeing, Asymetrix, PACCAR, US West, Harcourt Brace 

and other leading technology companies in the Pacific Northwest; 

• Community Colleges – such as Bellevue Community College and representatives from 

American Association of Community Colleges; 

• High schools – such as representatives from Tiger Mountain Community High School and 

Cedarcrest High School; 

• Four-year public universities – such as University of Washington; 

                                                                                                                                                             
technologies, assessing their workforce impacts (nationally, not just regionally), and providing innovative 
educational responses and solutions. The name change was approved by BCC's president and Board of 
Trustees, and went into effect in July 2001. 
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• Four-year private universities - no names were disclosed in the documentation; 

• Professional associations – Society of Information Management (SIM), American Electronics 

Association (AEA), Washington Software Association (WSA); 

• Education agencies – Northwest Regional Education Laboratory (private), ATE Centers; and 

• Government agencies – NSF, Department of Commerce, Washington State Board for 

Community and Technical Colleges. 

 

Usage of the standards  

 There is evidence that the standards were used mainly by academic institutions, other 

organizations, businesses and government agencies. See Table 5.1 for a list of institutions of 

higher learning, organizations, businesses and government agencies that have used, adapted, or 

referenced the IT standards.68

 
Factors that Influenced the Development of IT Standards by NWCET 

Figure 5.1 illustrates the factors that influenced the development of IT standards by 

NWCET. The four major factors that were found to influence the development of IT standards 

by NWCET are partnerships, technology worker shortage, mobility, and qualification gap.  The 

major factors together with supporting factors outlined in the fish bone diagram (see Figure 5.1) 

are discussed succinctly in the following sections. The interactions between these factors are also 

made comprehensible as much as possible in the discussion below.  

In some parts of the following discussion, wherever it is necessary, to enhance 

readability, quotation marks were removed.69 Whenever quotes are removed, italics are used to 

reflect voices coming from the data and the source of the quotes are also indicated.   

                                                 
68 Representatives from NWCET were contacted to obtain the list of institutions that use NWCET standards. It is 
beyond the scope of this dissertation to determine the degree of adoption by these institutions. These will be pursued 
in the next stages of research as discussed in chapter 1 and chapter 7. 
69 Same as discussion in chapter 4. 
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Table 5.1: List of institutions of higher learning, organizations, businesses and government 
agencies that have used, adapted, or referenced the IT standards developed by NWCET 
 

Type of 

institutions 

Name 

Organizations American Association of Community College 
Information Technology Association of America 
Washington State Board for Community and Technical Colleges 
Washington Software Alliance 
Washington Office of Superintendent for Public Instruction 
Society for Information Management 
Technology Access Foundation 
Maryland Department of Education 
Michigan Department of Education 
Wisconsin Department of Education and Workforce Development 
Oregon Department of Education 
State of Texas Skill Standards Board 
American Electronics Association 
Connecticut Business and Industry Association 
National Alliance of Business 
Education Development Center 

Schools Bellevue Community College 
Edmonds Community College 
Shoreline Community College 
Green River Community College 
Skagit Valley Community College 
Cascadia Community College 
Colorado Electronic Community College 
Redlands Community College 
Stamford Public Schools 
Florida Community College Distance Learning Consortium 
Central Piedmont Community College 
Kentucky Commonwealth Virtual University 
Community Colleges of Colorado 
Community Colleges of Baltimore County 
University of Massachusetts 
Western Governor's University 
University of Phoenix 
University of Washington 

Businesses Nintendo 
Microsoft 
Boeing 
Intel 
PACCAR 
Lucent Technologies 
Access Technologies Group 
Oracle 

Government 
Agencies 

US Department of Commerce 
US Department of Labor 
US Department of Education 
National Science Foundation 
National Office of Job Corps 
National Research Council 
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Figure 5.1: Summary of Factors that Influenced the Development of IT Standards 

 

Partnerships 

The availability of funding and the enthusiasm of technology leaders were found to be 

two vital factors that resulted in the initiative to develop IT standards by NWCET. NWCET, 

through partnerships with IT leaders representing corporations, professional organizations, and 

educational institutions was able to obtain sufficient funds to develop comprehensive IT 

standards. BCC, which is located in Seattle, Washington, has been often referred to as 

“Microsoft’s backyard”, thus accessibility to the industry and its leaders is available due to its 

close geographical proximity.   

NWCET’s initiative to partner with industries came from a national call for partnership to 

enhance the quality of education programs. In 1989 there was also a push for literacy led by 

Barbara Bush and of the American Broadcasting Company’s Project Literacy US.  

President Bush and the nation’s governors—including then Governor Bill Clinton—met 
at the Charlottesville Education Summit in 1989 to agree on six goals for education. Goal 
3 would have “…all students…be prepared for…productive employment in our modern 
economy.” Goal 5 included, “Every adult American will be literate and will possess the 
knowledge and skills necessary to compete in a global economy…” Congress passed the 
National Literacy Act of 1991 (Packer, 1992, ¶6). 
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The national goals stated above could not have been met without the active participation 

of the corporate human resources community. Corporations were, therefore, called on to partner 

with their community schools and to mount workplace literacy programs for their own 

employees (Packer, 1992).  A system of employment and training boards, established as federal, 

state, and local partnerships, to organize and oversee new school to work transition programs 

were suggested in the America’s Choice: High Skills or Low Wages report by the Commission 

on the Skills of the American Workforce (Gonzales, 1990).  

The community school is an important supplier of human resources to high-performance 
firms and to their vendors. (The school also supplies “customers” who, if they are skilled, 
cannot use the firms’ products and will not earn enough to buy them if they could. 
Utilities, such as BellSouth and banks, such as NationsBank, see this clearly and are 
leaders in partnering with schools in communities they serve.) A total quality firm cannot 
rely on suppliers that produce as many dropouts as do some of our schools. Firms that 
value their suppliers, however, do not abandon them easily but, instead, become 
“partners” with the vendors to achieve quality. Firms that form successful partnerships 
with their local schools will not have to bear the expense of bringing their (or their 
vendors) workers up to the standards (Packer, 1992, ¶28). 
 
Community colleges certainly played major role in the development and implementation 

of the comprehensive school to work and education and training systems that the commission 

recommended in America’s Choice: High Skills or Low Wages report. In fact, community 

colleges were uniquely positioned to respond to the recommendations. Community colleges are 

local institutions with strong ties to both secondary schools and four year colleges and 

universities (Gonzales, 1990). The standards movement was perceived as part of a much larger 

broader strategy to reform both work and education. The objectives of this strategy were to 

develop and deepen the partnership between schools and employers (Bailey & Merritt, 1995). 

Among many, one of the employer’s partnership responsibilities was to help the school obtain 

the resources and information the school needed to do its jobs (Packer, 1992).  

…modern thinking about organizational design suggests that projects are most effectively 
accomplished if they involve cross-functional and cross-departmental teams. According 
to this view, production, engineering, and marketing personnel should work closely with 
designers even at the design stage. Similarly, rather than promoting a system in which 
employers specify what they need and then hand off standards to educators to develop 
curriculum, project managers should work towards the most integrated involvement of 
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these groups at all stages of the projects. Thus, educators should be integrated into the 
standards design process and employers should continue to be involved when curricula 
are developed (Bailey & Merritt, 1995). 
 

NWCET’s partnership portrayed an advance model partnership linking business, 

education and government to promote IT education (NWCET, 1997). NWCET spearheaded the 

ATE project, which is a cooperative effort between NWCET, RATEC, SIM and WSA. One of 

the major goals of ATE was to increase cooperation between education and business (NWCET, 

RATEC & BCC, 1996, p. 5). Working together, educators and employers got a chance to 

reexamine not only their relationships with each other, but activities within their own institutions 

(Bailey & Merritt, 1995). The IT standards became an important communication and 

collaboration tool that linked and otherwise benefited business organizations, employers, 

educators, students, workers, and government agencies (NWCET, RATEC & BCC, 1997).  

 

Presence of technology leaders 

In the America’s Choice: High Skills or Low Wages report by the Commission on the 

Skills of the American Workforce, creation of boards in community colleges that would 

coordinate existing programs was suggested, and the states were to create a parallel structure to 

support the local boards, coordinate statewide functions, and establish state standards for their 

operation (Gonzales, 1990). 

NWCET had strong commitment of time, personnel and financial support from major 

industrial partners and state educational institutions. Business and industry members have 

actively participated as individuals and as companies in many aspects of NWCET (NSF, 1998; 

NWCET, RATEC & BCC, 1997). A major strength of NWCET is its ability to establish and 

maintain extensive and diverse partnerships with business, education, government and 

professional organizations to promote IT education by supporting high standard ATE in IT and 

its application to other emerging technologies (NSF, 1998).  

Much of the initiative’s credit should go to the President of BCC, Jean B. Floten. She was 

one of the main individuals who championed the formation of NWCET. After having individual 

conversations with over 100 business leaders within the community, BCC became aware of 

pervasive changes in the workforce, such as the transformation to “knowledge workers”; the 

rise of technicians and technologists; intense global competition; high performance workplaces; 
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and, the increased reliance on computers and information for the competitive edge (“An 

Interview with B. Jean Floten”, 2000, p.5). BCC also observed the following phenomenon: 

…we learned about and saw the information age at every juncture. Based upon the 
observations and guidance of our community leaders, who realized that world-class 
education as a vital element in the competitiveness of our region, we created the 
NWCET, dedicated to information technology (“An Interview with B. Jean Floten”, 
2000, p. 5) 
 

Neil Evans, another technology leader who had a great interest in education was the first 

Director of NWCET. He was a retired Chief Information Office for Microsoft. He was a 

visionary and considered a “superstar” by NWCET. He was able to convince NSF officers to 

provide funding to build the physical building for NWCET, as well as to provide research and 

development funding (S. Marks, personal communication, June 30, 2006). Based on Jean 

Floten’s vision, Evans was able to set up a center for the development of standards for the IT 

workforce. 

After the successful development of the first version of IT standards, NWCET made 

significant progress in outlining more strengthened partnership projects. One example is with 

The Boeing Company. The Boeing Company has assumed a key leadership role in support of the 

NWCET, offering several loaned executives to assist its development. Boeing worked with BCC 

on return-to-industry fellowships, job-shadowing, internships, and curriculum consultation. 

Boeing executives also served on a number of technology education advisory committees, the 

foundation board, and the lead gift committee for private fundraising efforts on behalf of the 

NWCET. The Microsoft Corporation has offered equipment and software grants, return-to-

industry and job-shadowing opportunities and internships programs to support this grant request. 

Microsoft assisted in curricula development and has provided proprietary information regarding 

career specifications (NWCET, 1994). The “presence” of technology companies was also 

evident in their willingness to invest in the “faculty side of the learning equation” (Microsoft 

PressPass, 2001, ¶15). Their presence in community colleges such as BCC helped them to retain 

faculty who felt they had opportunities to stay current in their field with the presence of support 

of technological companies (Microsoft PressPass, 2001).  
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Funding availability 

The availability of funding was considered instrumental for the development of IT 

standards, due to the high cost associated with the development of full blown standards (M. 

Royer, personal communication, June 27, 2006). The availability of funding from the NSF and 

Washington State Board for Community and Technical Colleges was a major factor that allowed 

NWCET, RATEC and BCC to begin the initiative to develop the IT standards. The 1995 NSF 

ATE Center award for $3 million over the period of three years helped establish NWCET and its 

initiative to develop the IT standards (NWCET, 1997). Further support was provided by NSF 

with the awarding of another $2 million for an additional period of two years (S. Mikolaski, 

personal communication, September 29, 2006).70  Major industry support was also provided by 

The Boeing Company, Microsoft, PACCAR, and other leading edge companies in the Pacific 

Northwest as discussed in the preceding section (NWCET, RATEC & BCC, 1996). 

In the process of identifying some new programs to be offered at BCC, BCC also 

discovered that IT programs would require a substantial investment in the acquisition of new 

equipment. The college’s resources were insufficient to meet the need. Funding availability from 

industry was again the key to solving this problem (Hutchison et. al, 1998). 

To become leaders in the use of educational technology and among the ATE centers, 

BCC developed and implemented a campus wide integrated technology plan. The campus has 

local area network (LAN), wide area network (WAN), and telecommunications connections as 

well as electronic and demonstration classrooms, an electronic kiosk for student information, and 

touch-tone registration. Faculty and staff received training on the use of computer applications in 

both the office and classroom. These projects represented a $2 million investment by the college 

over a period of two years (2002-2004) (NWCET, 1994).  

NWCET also was able to secure some additional or supplemental grants that helped 

support newer versions of the standards in subsequent years. NSF continued to request updates 

of standards without directly funding the development (S. Mikolaski, personal communication, 

September 29, 2006). 71

 

                                                 
70 Note that while a substantial amount of the award money was used for the development of IT standards, not all of 
the award money was used in this way. 
71 NSF continued awarding grant awards to NWCET for the development of other projects. However, NWCET was 

asked to find a way to use this grant money awarded to support the update of standards. 
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Inaccurate employer-needs profiling  

The visits to hundreds of firms in all sectors of economy and interviews with thousand of 

employers, personnel managers, production supervisors, and ordinary workers conducted by the 

Commission on the Skills of the American Workforce (1990) revealed that although only 15 

percent of employers report difficulty finding workers with appropriate occupational skills, there 

is nonetheless a far reaching desire for a more educated workforce (Commission on the Skills of 

the American Workforce, 1990). This is because employers were increasingly forced to make 

rather than buy productive employees. Education is said to have failed to supply students with 

contextual knowledge vital to their field. Hands on experience and “real work” situations are said 

to be a necessity to the educational process. There is an obvious necessity to integrate the 

industry’s needs and education’s response  (Carnevale, Gainer & Meltzer, 1990). 

Today, school and work are rarely integrated. As a result, neither school assignments nor 
work tasks are as effective as possible in increasing what youngsters know and can do. 
Changing that situation means creating new ways for students to relate to their teachers 
and work supervisors and building a new relationship between these two figures of 
authority in the lives of young persons. The new process will integrate school and work 
so that students see how the two worlds fit together. The integration must ensure that two 
conditions are met: the school work has to be rigorous, and the work tasks have to be 
useful (Packer, 1992, ¶42). 
 
NWCET began to take the initiative to accurately document employers’ needs. Industry-

specific technology focus groups were held to develop industry profiles and regional 

employment needs. RATEC reviewed available programs at regional colleges and universities, 

and identified needs for educational programs (NWCET, 1994). 

The future of the standards process depended on collaboration among employers in 

articulating their needs and in developing and perhaps paying for appropriate training and 

education (Bailey & Merritt, 1995). The partnerships between the industries and educational 

institutions provided more accurate profiles of employers’ needs through focus groups, 

developing curriculum (DACUM) processes, and industry-related professional groups 

(Hutchison et. al, 1998). The availability of synergy between the community colleges, state and 

local educational government offices with full intent to deploy tools, aids, and strategies eased 

the deployment of revised curricula that accurately met industry’s needs (NWCET, 1997). The 

partnership allowed continuous support for professional development of faculty and students and 
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the availability of cooperation and state-wide adoption of the proposed ATE between various 

education institutions (at all levels) and industry (NSF, 1998).   

For standards to be effective, they must reflect the consensus of the industry professionals 

in that career field (NWCET, RATEC & BCC, 1997). Standards provide benchmarks of skill and 

performance attainment that are behavioral and measurable. Standards answer two critical 

questions: What do workers need to know and be able to do to succeed in today’s workplace? 

How do we know when workers are performing well? Without this fundamental information, 

employers do not know who to hire or how to evaluate employees, and employees and new 

entrants to the workforce do not know what is expected of them (NWCET, RATEC & BCC, 

1997). Standards helped change education so that it became more in tune with current needs of 

the workplace. 

 

Industry mapping 

Among postsecondary institutions, community colleges offer both strong transfer 

programs in preparation for further study toward a bachelor’s degree and a comprehensive set of 

occupation programs that lead to certificates and degrees indicating competence in job skills that 

are tied to the needs of local business and industry (Gonzales, 1990). The changes in technology 

and the market have motivated a broad education reform movement that involves changes in 

curriculum and pedagogy and seeks to tie education more closely to the emerging needs of the 

workplace. Industry-based standards were believed to be a crucial component of that movement 

(Bailey & Merritt, 1995). 

The ATE project, which is a cooperative effort between NWCET, RATEC, WSA and 

SIM, listed “identify voluntary standards in each of nine IT career clusters that reflect industry 

expectations of tasks, skills, and competency attainment….[and] establish industry based and 

validated performance criteria to measure students’ attainment of competency” (NWCET, 

RATEC & BCC, 1996, p. 5) as two of the major goals of the partnership itself. Establishing 

industry-based standards was essential to ensure that employers understood what knowledge and 

skills were needed for present and future success; to focus the attention of educators and 

corporate training organizations on industry requirements, and to signal to students and 

employees what knowledge, skills, and abilities would be valued and rewarded in the workplace 

(NWCET, RATEC & BCC, 1997).  
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Through the successful partnerships between NWCET and nearby key industries, skills 

sets were mapped every two years to determine if there was a need to develop new specialties or 

substantially revise current ones (NWCET, 1994). Skill sets were mapped to the technological 

industries to identify career paths, industry standards, and competencies for information, bio-, 

and environmental technology (NWCET, 1994). Industry wanted substantiation that potential 

workers had appropriate knowledge and capabilities. Standards provided an assessment tool for 

employers to determine the match between a candidate’s skills and workplace expectations 

(NWCET, 1999).  

Standards established the agreed-upon, industry-identified knowledge, skills, and abilities 

required to succeed in the workplace (NWCET, RATEC & BCC, 1997). Industry-identified 

standards served as a vehicle for companies to communicate their performance expectations for 

workers. Standards provided a common framework for communication of workplace 

expectations between business, education, government, workers and students (NWCET, RATEC 

& BCC, 1997). BCC utilized a number of business resources, including market data research, 

web-based research, executive and professional technician interviews, input from advisory 

committees, and updates from the NWCET, and other professional organizations to obtain 

current data on several of the IT jobs and its associated skills (Hutchison et. al, 1998).  

 

Summary for Partnership in NWCET 

Industries or corporations, community colleges, high schools, four-year public 

universities, four-year private universities, professional associations, education agencies, and 

government agencies came together and partnered to develop IT standards because there was a 

need for strong partnership. It was apparent that there were some problems that the industry and 

educational institutions were facing at that time, which included inaccurate profiling of 

employers’ needs by the academic institutions and the need to develop industry mapping to maps 

the skills needed in technological industries to career paths, industry standards, and 

competencies. The availability of substantive funding from some of the above mentioned entities 

allowed the development of standards on a full-blown scale by NWCET. There was also strong 

leadership in the partnership between the above mentioned entities that drove NWCET’s efforts 

to match the educational output with the needs of the industry. 
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Technology Shortage 

The economic success of high-technology industries depends on the availability of a 

highly skilled, technically competent workforce. Extensive research has revealed a severe lack of 

qualified employees in the field of IT (NWCET, 1997). According to ITAA and Virginia 

Polytechnic Institute’s report, there were over 346,000 unfilled IT jobs.72 Of these, 129,000 were 

in IT companies and 217,000 were in non-IT companies (ITAA & Virginia Polytechnic Institute, 

1998). According to a report on the shortage of IT workers published by the Department of 

Commerce, based on moderate growth figures more than one million new IT workers were 

anticipated to be required to fill newly created jobs between 1994 and 2005 (NWCET, 1997). 

This clearly indicates a demand for IT workers. 

The demand for IT workers, bundled with the emerging of new and expanding 

technologies, and the need for quality knowledge workers indicated that there was a strong 

demand for IT workers with specific skills and knowledge desired by industries. NWCET 

realized these concerns, and began developing IT standards to provide the supply of IT workers 

equipped with skills that relate to emerging technologies and have the quality desired by the 

industries. 

 

Demand outstripped supply 

The level of demand for any occupational group comes from a combination of factors 

such as economic growth, organizational growth, high turnover, government technology 

programs, increased exports of IT goods and services and expansion of the user base. Demand 

can be high not only when employers are expanding, but when turnover is significant. Demand 

has qualitative as well as quantitative dimensions.73 For example, whether or not the total level 

of demand changes, employers may decide they need more of some kinds of talent and less of 

others. Thus, it is not uncommon to see a company release some employees while it is 

simultaneously hiring others. John McSorley, the human resources manager at Apple Computers 

in 1991, provided a specific illustration. Apple laid off 600 employees at the same time that it 

                                                 
72 In chapter 2, I have described the tensions involved with the term IT in terms of its definition and labels used to 
describe IT. I have also stated that this study will use the definition of IT that was used by the two organizations 
during the time stipulated for the study. These organizations used outside material to substantiate their ideas and to 
support their initiatives. Sometimes the definitions used by these external sources differ from those of the NWCET 
and the SIGITE. Any misunderstanding arising out of definitional differences is beyond the scope of this 
dissertation. 
73 There is also a section (upcoming) dedicated to the concern of the quality of workers in this chapter. 
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had about 720 openings. Demands can also be affected by intangible considerations relating to 

the desired quality of employees (Computer Science and Telecommunications Board, Office of 

Scientific and Engineering Personnel & National Research Council, 1993). 

“Since information technology is an enabling technology that affects the entire economy, 

our failure to meet the growing demand of IT (information technology) professionals could have 

severe consequences for America’s competitiveness, economic growth and job creation” (US 

Department of Commerce, 1997, p. 2). And how well is this demand being met? Approximately 

33% of job applicants tested in 1995 by US companies could not pass a basic skills test in 

reading and math (NWCET, 1997). Companies are also finding that those students entering the 

IT job market are not adequately prepared with necessary IT foundation skills. Only 23% of the 

companies surveyed by ITAA felt that job applicants had the skills they were looking for and 

staggering 69% of companies surveyed responded that applicants had only “some” or “few” of 

the skills needed (ITAA, 1997).  

There is no single monolithic labor market for computing professionals (Computer 

Science and Telecommunications Board, Office of Scientific and Engineering Personnel & 

National Research Council, 1993). Once the primary concern of software companies and 

computer manufacturers, by 1999 the IT skill shortage affected virtually every manufacturing 

and service industry (NWCET, 1999). The initial research showed that IT workers were needed 

for knowledge-based work in all areas and in companies and organizations involved in every 

kind of product and service. In 1997, IT workers were involved in careers such as manufacturing, 

marketing, sales, customer service, and product development, and were found in organizations 

ranging from high-tech industries, such as software development and biotechnology, to service 

industries such as banking and insurance (NWCET, RATEC & BCC, 1997).   

The demand for IT workers outstripped the supply, constraining the potential of the 

industry and curtailing economic growth. In response to the growing need, schools rushed to 

establish degree programs. However, to be economically viable, these emerging programs had to 

be designed based on measurable, industry-approved standards (NWCET, 1999). Thus, the 

initiative to develop IT standards was initiated by NWCET. 
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Uncoordinated localized efforts for advanced technology programs 

An analysis of the status of technological education in the BCC region’s community and 

technical colleges showed excellence in particular technical career specialties. However, 

program development tended to be localized, uncoordinated among educational institutions, and 

lacking in content-depth to produce the adaptable knowledge-based workers needed (Harry, 

1994; NWCET, 1994). The Washington State Board of Community and Technical Colleges  had 

legislative authority to monitor vocational programs to ensure they were needed and were not 

duplications. However, neither it nor any other state association coordinated educational 

responses to industry needs in a comprehensive and systematic fashion. The decentralized aspect 

of higher education had frustrated employers’ efforts to coordinate college and university 

programs with workplace needs. Lack of educational coordination also takes a toll on students, 

who have difficulty progressing through the educational continuum without loss of time and 

money (NWCET, 1994). NWCET developed a comprehensive recruitment plan to attract 

students, especially those in under-represented populations, and developed programs in 

technology based careers that were coordinated between industry and education (NWCET, 

1994). As a strategy to coordinate localized efforts for advanced technology programs, NWCET 

with partnership with other institutions (see section IT Standards Development – Who was 

involved?) began developing the IT standards in 1997. 

 

Emergence of new and expanding technologies 

Jean Floten, the President of BCC interviewed the industries annually to determine any 

changes in the workforce (S. Marks, personal communication, June 30, 2006). One of the 

findings from these interviews and NWCET research was that the skill sets for emerging jobs 

were changing. Information was collected at conferences and from other colleges; and the new 

jobs were identified through targeted research, state workforce data, or contacts with colleagues 

and other professionals (Hutchison et. al, 1998).  

Examples of new and expanding technologies that deliberately impacted the decision to 

design standards by NWCET were the move from mainframe to client server technology, the 

increasing impact of Internet technology, and the growing popularity of object-oriented design 

(NWCET, RATEC & BCC, 1996). The most obvious trend was the shift away from large, 

centralized computing systems used largely for “crunching” numbers and generating 
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management reports and attended to by teams who took care of equipment and served as 

intermediaries between the consumers of computing and the computers themselves. In the 80s, 

there was a strong movement to a much larger number of smaller, personalized computing 

systems that are increasingly interconnected and easier to use. Paralleling this trend is the 

increase in embedded computing capability in equipment of all types – devices and systems for 

communications, entertainment, transportation, manufacturing, and so on – the marriage of 

computing with telecommunication, video and other technologies. These trends broaden and 

enlarge the mix of people who work with computer systems in any capacity (Computer Science 

and Telecommunications Board, Office of Scientific and Engineering Personnel & National 

Research Council, 1993). The globalization of wealth and competition together with the 

development of new technologies produced a shift to a new economy which is based on the 

application of information and technology to the development of products and services 

(NWCET, RATEC & BCC, 1997).  

The changes in computer-based technologies were so large and far-reaching that they 

would obviously affect employment demand. But just what the impact would be on demand of 

computing professionals was difficult to forecast. Linda Pierce describes in Computing 

Professionals: Changing Needs for the 1990s: What kind of technology are you going to be in? 

What are the directions of those technologies? What are the skill areas that you are likely to 

need to support those technologies? (Computer Science and Telecommunications Board, Office 

of Scientific and Engineering Personnel & National Research Council, 1993, p. 41). 

The standards movement emerged from a conviction that technology and market changes 

have caused significant modifications in the types of skills and behaviors needed by workers on 

the job (Bailey & Merritt, 1995). The Department of Labor projected in 1995 that 80% of new 

jobs over the next ten years would occur in new and expanding technologies (NWCET, 1997). 

 

Growing concern of quality and not quantity of workers 

 The Massachusetts Institute of Technology Commission on Industrial Productivity 

characterized the mass production systems as among the outdated strategies of American 

business, contrasted, for example, with the Japanese automobile industry, which is based on a 

system different in almost every feature from Detroit’s mass production system. Being based on 

technologies, product development methods, and patterns of workplace organization that 
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allowed them to reduce the volume of production and increase the speed in which new products 

were brought to market, this system has required the creation of a highly skilled workforce 

(Commission on the Skills of the American Workforce, 1990, p. 115).  

Every worker is responsible for quality; therefore, every worker must be equipped with 

the needed skills (Packer, 1992). Technological change is associated with increasing complexity, 

a general trend suggesting greater demand not only for specific knowledge and skills, but also for 

increasing breadth and depth of knowledge. Employers typically focus on getting good, versatile 

employees; people who work hard and work well with others. Lucy Suchman, manager of Work 

Practice and Technology at Xerox Corporation, cautioned in Computing Professionals: 

Changing Needs for the 1990s: One problem that arises is that you can have a bunch of people 

who could turn their hand to anything, but they don’t have a clue about what to turn it to  

(Computer Science and Telecommunications Board, Office of Scientific and Engineering 

Personnel & National Research Council, 1993, p. 43).  

Employers reported that their skill requirements were increasing in all professional 

domains – research, applications and systems development, and applications and systems 

deployment. This suggested that requirements for formal education and training might also 

increase. The shift in the mix of skills needed by computing professionals also implied a need for 

educational flexibility and continuous training. This circumstance had to be recognized by 

educational institutions, employers and individuals (Computer Science and Telecommunications 

Board, Office of Scientific and Engineering Personnel & National Research Council, 1993). 

Thus, the NWCET initiative to develop IT standards to attempt to eliminate the projected 

worker shortage and to provide flexibility for continuous training of workers was indeed timely. 

 

Summary for Technology Shortage 

 Current and projected shortages of technology workers resulted in increased need for 

workers who were skilled and technologically literate, thus encouraging the development of IT 

standards. The development of IT standards proceeded as a result of demand outstripping the 

supply of technology workers, the need to have quality workforce and sufficient numbers of 

technology workers, the surfacing of new and expanding technologies, and the efforts among 

educational institutions to coordinate development of advanced technology related programs. 
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Qualification Gap 

 In the early 1990s, BCC completed a strategic planning process that identified and 

addressed major challenges confronting the college (Clements, 1992). Interviews with 138 of the 

region’s top corporate executives documented a growing qualification gap between the 

knowledge and skills needed by employees in the technology-based workplace and their current 

levels of preparation at that time (Floten, 1992). Extensive research by BCC revealed that there 

was a severe lack of qualified employees in the field of IT (NWCET, 1997). This problem was 

further intensified by a lack of quality science and mathematics programs specifically designed 

for IT students, a lack of consistency in identified standards on which to base educational 

programs, and a failure by education to provide comprehensive ATE that includes extensive 

technical skills supported by strong foundation skills (NWCET, 1997). General workplace skills 

such as critical thinking, problem solving, and the ability to perform effectively in team work 

were also lacking (Floten, 1992).   

Standards were expected to close the qualification gap by linking industry expectations 

for knowledge, skills, and abilities to the education provided to students. Standards provide 

workplace expectations, so students know what they need to be able to do to meet those 

expectations, workers understand what they are expected to perform and advance in their field, 

and educators can discern the competencies on which to base  curriculum development 

(NWCET, RATEC & BCC, 1997).  

Closing the qualification gap of workers would allow US companies to compete more 

effectively with their peers from other countries (NWCET, RATEC & BCC, 1996).  The 

continued economic competitiveness of the US depended on closing the qualification gap 

between the knowledge and skills needed in today’s technology-based workplace and the current 

level of preparation of the workforce (NWCET, RATEC & BCC, 1997).  

 

Lack of standards framework 

Industrialized nations that have maintained their competitiveness are characterized by a 

well-established standards system. Other advanced industrial nations have stringent performance 

standards that virtually all students must meet at the age of sixteen and that directly affect their 

employment prospects (Gonzales, 1990). Industries that face foreign competition would be 
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unable to compete internationally unless the entire industry has skilled workers. Human resource 

leaders in each industry were encouraged to work together to develop standards (Packer, 1992).  

The declining economic competitiveness of the US caused government policy makers 

and educators to reevaluate existing approaches and to develop new strategies for workforce 

development. Two factors stood in the way of producing the highly educated workforce that was 

required to increase American productivity: lack of clear standards of achievement for all 

students and lack of motivation for students to work hard in school (Gonzales, 1990). Advocates 

not only argued that standards would strengthen the educational system but that they would also 

become a critical part of reform efforts in the workplace (Bailey & Merritt, 1995).   

One of the responses was the enactment of Goals 2000: Educate America Act in 1994.  

This act established the National Standards Board to provide leadership in the development of 

voluntary standards for the US The School-to-Work Opportunities Act in 1994 that encouraged 

states to develop standards and link them to national efforts (NWCET, RATEC & BCC, 1997).   

Research was conducted by NWCET to find out if any other organizations or individuals 

had identified skills standards in IT. The federal government apparently had funded 22 standard 

projects in a variety of industries, but not IT. The closest projects were computer-aided design 

and electronics (NWCET, RATEC & BCC, 1996). Therefore, the development of IT standards 

framework was found to be imperative at that time.  

 

Disparity between actual degree level and degree programs 

Working with RATEC and IT professionals, the NWCET identified eight primary IT 

career clusters. This research also revealed a disparity between the actual degree level needed to 

perform many IT jobs and the image projected that employee shortages must be met by four-year 

graduates in software engineering and systems analysis. The NWCET research showed that the 

skills attained by two-year graduates matched six of the eight identified career clusters 

(Hutchinson et al, 1998), thus, four-year degree programs were determined unnecessary. There 

was also the possibility that the four-year degree programs could be used to fulfill the 

requirements in the other two remaining clusters. NWCET together with RATEC determined 

general workplace and technical competencies, educational requirements with defined exit 

standards, and competency profiles to ensure a match between the degree level and the degree 
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program. RATEC distributed the educational requirements to the appropriate educational level, 

either the university degree, the community degree or high school preparation (NWCET, 1994). 

NWCET used entry and exit standards for each level of the curriculum that were 

specified by program faculty. Evaluation processes were designed and implemented, using 

validated tests. Significant to the design process were studies such as the SCANS report and the 

MTAG competencies, both of which provided useful guidance regarding the general skills 

needed in the current workforce and ensured a match between the actual degree level and the 

degree program (NWCET, 1994).  

 

Inadequate current competencies 

 The great majority of new jobs required qualifications that the industrial worker do not 

possess and was poorly equipped to acquire. They required a good deal of formal education and 

the ability to acquire and to apply theoretical and analytical knowledge (Drucker, 1994). Joan 

Wills in her report entitled Voluntary Standards and Certification Report mentioned that there 

was a lack of any broadly recognized, commonly understood, and agreed-upon articulation of the 

knowledge, skills, and abilities required to succeed in the workplace (Wills, 1995). 

 Underlying academic skills such as literacy are seen as a foundation upon which tasks are 

accomplished. But in high-performance workplaces, the jobs of workers are less well-defined. 

Workers themselves have more autonomy to decide how a particular goal will be reached. They 

make more decisions about which skills to use, when they will be used, and how they will be 

combined. In this case, it is the ability to carry out tasks that are seen as the foundation upon 

which broader functions within an organization are accomplished. Although the ability to carry 

out specific tasks continues to be important, the standards should be built around those broader 

functions rather than being limited to narrowly defined tasks (Bailey & Merritt, 1995).  

 Standards were expected to facilitate the reform of education to match the curriculum to 

workplace requirements. Competency-based standards assure the employability of students who 

have completed programs based on those standards. National recognition of standards in career 

fields provided a common basis for certifying achievement against those standards, thereby 

allowing for the portability of skills across companies and careers (NWCET, RATEC & BCC, 

1997).  

 

 113



 

Failure of science, mathematics and technology education 

In view of the shift to an economy based on knowledge and information and the need for 

higher levels of skills within the workforce, education was challenged to restructure itself to 

prepare that new workforce. The majority of jobs created in the future will require some post-

secondary education, yet more than half of young people leave school without the foundation 

skills to find and hold a good job (NWCET, RATEC & BCC, 1997). One goal of NWCET is to 

strengthen science, mathematics and technical curricula, pedagogy and student support systems 

to provide knowledge and skills base required for ATE (NSF, 1998).  

The development of standards was also influenced by the failure of science, mathematics 

and technology education. NWCET vowed to rectify this problem by absorbing these skills into 

the standards. 

BCC had a well-developed and effective program of developmental education, including 

basic skills classes, open laboratories for reading, writing, mathematics, as well as science and 

mathematics tutorial programs (NWCET, 1994). BCC developed a core program with the 

following features: 

…(1) The curriculum will focus on mathematics and science principles both as the 
foundation for advanced technical skills and as a vehicle for developing general critical 
thinking, problem solving and the cognitive skills required for technical creativity. (2) 
The science component will include such topics as measurement, estimation, 
interpretation of data, statistical methods and reasoning, statistical process control and 
other issues related to quality control. (3) Innovative pedagogical technologies (eg. 
Interactive electronic courseware, computer-based data collection, etc.) will be 
incorporated as appropriate…(NWCET, 1994, p. 17). 
 
The Science Skills for IT course at NWCET was designed to address the standards 

defined by the NWCET and the core curriculum competencies that emerged as a result of 

lengthy deliberations by a multidisciplinary team of BCC faculty, aided by colleagues from other 

universities and colleges, and by industry representatives. Meetings were held with the NWCET 

curriculum team and Science/Math for IT team, the BCC Technical Support Professional 

Advisory Committee, interdisciplinary BCC faculty teams, and instructors involved (Brown, 

1997). 

The natural sciences and mathematics offered a comprehensive illustration of different 

modes of thinking about physical phenomena and real problems. Skills acquired in learning 

 114



 

fundamental science and mathematics span the methods of analysis, problem solving and critical 

thinking (NWCET, 1994).  

 

Lack of employability skills 

More than 80% of employers expressed concern about work ethic and social skills 

shortages (Commission on the Skills of the American Workforce, 1990). The changes in the 

global economy drove the need to redesign organizations to be less hierarchical and more 

information and knowledge based. Organizations are moving from vertical to horizontal 

divisions of labor with a strong emphasis on teamwork. Their focus has shifted to functions and 

skills from narrowly defined job descriptions. Knowledge and skills in the workforce have 

become the key ingredients to success. In this changing workplace, workers must think critically, 

solve problems, communicate effectively, be flexible, and demonstrate a commitment to 

continuous learning (NWCET, RATEC & BCC, 1997).   

 To prepare workers with adequate employability skills, BCC incorporated some core 

skills with a special communication component that focused on effective oral and written 

technical expression and communicative aspects of group dynamics and cross cultural 

interactions (NWCET, 1994, p. 17). 

 

Summary for Qualification Gap 

A growing qualification gap between the knowledge and skills desired by employers and 

the new workers’ actual level of preparation was another factor that resulted in the development 

of IT standards. The conditions that bring to light the qualification gap are the lack of 

consistency in the available industry standards framework, inadequate current competencies, 

disparity of the actual degree level and degree programs needed to perform IT work, lack of 

employability skills (soft skills) in IT workers and the failure of the current education system to 

educate workers in foundations of mathematics and science and advanced technical education 

which are elements necessary in IT education. 
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Mobility 

The ATE project which is also a cooperative effort between NWCET, RATEC, WSA and 

SIM listed enhance academic mobility by developing continuous articulated curriculum from 

high school through the community and technical colleges to a four-year degree that allows for 

continued professional development for information technology workers (NWCET, RATEC & 

BCC, 1996, p. 5) as one of the major goals of the partnership itself. 

NWCET strove to include the following strengths in the development of the standards: 

• Integrate work-based experiences at multiple points throughout the degree; 

• Obtain input and advice from industry professionals on curriculum on a regular basis; 

• Allow for continuous curriculum from high school to community and technical college to 

four-year colleges and universities; and 

• Allow for multiple entry/exit points to appropriate technical jobs (NWCET, 1997). 

 

Continued professional development for IT workers through the availability of 

continuous curriculum, multiple points of exit and entry to the industry chain, seamless transfer 

agreements, including the establishment of articulation agreements and preferred associate 

degree, allowed greater mobility for students who have participated in a curriculum that applied 

the NWCET standards. This allowed great flexibility and continuity in the acquisition of the 

necessary skills to be a well rounded IT worker.   

This factor is positioned at a different level than the other factors discussed in this 

chapter. Other factors discussed in this chapter are reactive. Partnerships, technology worker 

shortage, and qualification gap have all occurred before the emergence of the standards and 

influenced the organization to develop IT standards. As for mobility, NWCET members believed 

they will enhance mobility through the development of IT standards. Thus, the goal to allow 

mobility influenced the development of IT standards by SIGITE. 

 

Industry mobility – Multiple entry/exit points and level 

The ATE project, a cooperative effort between NWCET, RATEC, WSA and SIM, listed 

“establish performance criteria for task completion and benchmarks which correspond to entry 

points at the technical and professional levels” (NWCET, RATEC & BCC, 1996, p. 5) as one of 
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the major goals of their partnership. These performance criteria and benchmarks responded to the 

needs of employers and, where applicable, the requirements of transfer institutions. The 

standards development by NWCET ensured that the students would be able to enter and exit at 

different levels in the industry and still know what was expected and required from them at each 

level (NWCET, 1994). Employers also used the standards, developed in collaboration with the 

educational institutions, in their hiring and promotion decisions (Bailey & Merritt, 1995). 

 

Availability of continuous curriculum 

 The Commission on the Skills of the American Workforce suggested the creation of a 

comprehensive system of technical and professional certificates and associate degrees for an 

entire range of service and manufacturing occupations aimed at the majority of students and 

adult workers who do not pursue baccalaureate degrees (Gonzales, 1990). Students could earn 

entry-level certificates after completing two and four year programs, which combine general 

education, specific occupation skills, and a significant work component. Students would earn 

advanced certificates, attesting to mastery of more complex skills, as they advanced in their 

careers. Students could pursue these programs at a wide variety of institutions accredited to offer 

them, including: high schools, community colleges and propriety schools (Gonzales, 1990).  

“The system should be designed to allow students to move easily between college and certificate 

programs …” (Gonzales, 1990, ¶8). 

The need for such continuity encouraged the formulation of articulation agreements 

among RATEC institutions such as mentioned above by the Commission on the Skills of the 

American Workforce from community and technical college to four-year institutions. New 

articulation models allowed for academic mobility for IT students (NWCET, RATEC & BCC, 

1996). Model agreements with RATEC universities establishing preferred associate degree for 

admission to IT oriented baccalaureate programs encouraged the need to have a continuous 

curriculum that allowed ATE from high school to community and technical college to four-year 

colleges and universities (NWCET, 1997).  

Seamless transfer agreements 

The Commission on the Skills of the American Workforce suggested that a new, 

comprehensive system to make skills development and upgrading for the majority of all workers 

a central aim of public policy should be established. It should include a system of employment 
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and training boards, established as federal, state, and local partnerships, to organize and oversee 

new school-to-work transition programs (Gonzales, 1990). 

Following this suggestion, NWCET worked with an extensive partnership network to 

ensure that their standards adhered to the transfer agreements among participating institutions 

(NWCET, 1997).  As exemplified under three-year accomplishments, the NWCET made 

groundbreaking progress in the development of 2+2+2 transfer agreements with high schools, 

community colleges and four-year universities and colleges. The NWCET continued to work 

with RATEC partners and the University of Washington to ensure that transfer agreements were 

in place to provide IT students with seamless 2+2+2 ATE opportunities.  The NWCET mobilized 

its partners in industry and education to promote state-wide adoption of the AAT degree and 

other IT programs by working with the Washington State Higher Education Coordinating Board, 

the State Board for Community and Technical Colleges and individual Vocational and 

Instructional Deans.  

Through the coordination of the NWCET, RATEC also established a new articulated 

degree model with criteria-based entry points at three curriculum levels: pre-college (high school 

applied academics), mid-point (Associate of Arts in Advanced Technology degree for technician 

education), and four-year college (Bachelor of Arts in Technology degree for professionals and 

managers) leading to career tracks for technicians, professionals, and managers in information, 

bio and environmental industries (NWCET, 1994). 

The degrees developed through coordination with RATEC and NWCET facilitated 

upward mobility of ATE students through articulation agreements utilizing such mechanisms as 

the upside-down degree, 2+2+2 degree, and collaborative and/or concurrent degree (NWCET, 

1994).  

NWCET also made agreements with leading IT employers establishing preferred status 

of the Associate of Arts in Advanced Technology, Computer Information Systems program, and 

Bachelors of Arts in Technology as hiring credentials, and reached model agreements with 

RATEC universities establishing preferred associate degrees for admission to IT oriented 

baccalaureate programs (NWCET, 1997). 
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Summary for Mobility 

The emergence of the concept “mobility”, which means that the skills of students are 

portable, be able to move from one business or geographical location to another encouraged the 

development of IT standards. Mobility also implies education that promotes continuous 

curriculum that allows advanced technical education from high school to community and 

technical college to four-year colleges and universities, establishment of well defined transfer 

standards and seamless transfer agreements and availability of multiple entry or exit points to 

appropriate technical jobs and establishment of the role of advanced education in the context of 

certification. 

   

Conclusion 

 The main purpose of this chapter was to describe the factors that influenced the 

development of IT standards in NWCET. Four major factors, partnerships, technology worker 

shortage, mobility and qualification gap were found to have influenced the development of IT 

standards in this organization.  The major factors together with supporting factors were outlined 

in Figure 5.1, and descriptions on each of these factors were presented in this chapter. 
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CHAPTER 6 

 

 

A COMPARISON BETWEEN TWO INITIATIVES 

 
 

Introduction 

This chapter will discuss the differences (and similarities, although not many) between 

the factors that influenced the development of IT guidelines and standards respectively in both 

initiatives presented in chapter 4 and 5.  In my attempt to compare these two initiatives, I have 

detected differences and similarities in the factors, and absence of certain factors that may be 

crucial in future development of standards and guidelines. This discussion is not meant to be an 

exhaustive comparison, but merely to highlight issues that may have caused these organizations 

to pay attention to or be geared towards certain factors as opposed to others.  This chapter will 

begin with an introduction to the two types of educational institutions (four-year university or 

college and two-year community college), the differences between the educational purposes of 

these two types of institutions, the clients and the communities they serve, and their priorities in 

providing education. Then, some selected factors will be discussed to illuminate the differences 

and similarities between these two initiatives.74 Whenever appropriate, these factors will be 

discussed in terms of their relationship to the larger purposes of these educational institutions.  

Additional resources and literature may be included whenever necessary. 

 

American Higher Education 

From medieval centers of faith and learning to finishing schools for the aristocracy and 
respectable clergy, from normal schools for teacher training to technical institutes in 
engineering, from intimate liberal arts college to sprawling multidimensional universities, 
institutions of higher education have changed character, constituency, and mandate over 
the centuries. Such institutions have pressed into service of many goals beyond education 
per se and certainly beyond teaching. They have been called on to save souls; to preserve 
books, documents, films, and other records of past cultural production; and to advance 
science, technology, and national economic competitiveness. (Calhoun, 1999, p. 9) 
 

                                                 
74 This section was the toughest section to write in this dissertation. On a subject which one has a great deal to say, 
the task of paring a book’s worth of material into a chapter is daunting. Each paragraph bears the weight of a chapter 
and the chapter itself leads to conclusions that deserve a book’s length of justification. Gorman (2004) expressed 
similar feelings in his write-up on library education. 
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Perhaps the single most salient feature of American higher education is the enormous 

differentiation among institutions. Different in form, function, size, mandate, prestige, 

selectivity, and resources, colleges and universities nonetheless project a confused public image. 

But despite the confusion, American higher education is also enormously vital and impressively 

successful in meeting the needs of a very wide range of students and other constituencies such as 

users of research. This diversity of institutions is crucial to this vitality (Calhoun, 1999). 

Thus, programs of study are different when viewed from the vantage point of different 

types of institutions. The differences are not only a greater preponderance of introductory over 

specialized courses, but also the types of specialized knowledge that are being taught differ. The 

reason lies largely in the preparation and aspirations of the students who attend these different 

institutions (Calhoun, 1999; Oakley, 1992).  

In this chapter of this dissertation, I will be depicting two types of educational 

institutions, four-year colleges or universities and two-year community colleges in terms of their 

involvement in developing IT curricula and standards through the initiatives that they have 

respectively pursued. The factors that were found to influence the development of IT guidelines 

and standards 75 (whichever is applicable to the presented discussion) will be probed to 

illuminate the differences and similarities between these two initiatives and to determine the 

relationship between these factors to the larger purpose of the two types of educational 

institutions. 

 

Four-year Colleges or Universities 

 Profound alteration of four-year higher education happened around 1890. Almost all of 

noteworthy US four-year universities and colleges were founded before 1900 (Goldin & Katz, 

1999).  

The decade around the turn of the 20th century witnessed the flourishing of the American 
research university and the emergence of public sector institutions as leaders in 
educational quality. In the subsequent two to three decades, institutions of higher 
education vastly increased in scale, particularly those in the public sector, and public 
sector institutions greatly expanded their enrollments relative to their private 
counterparts. Universities widened their scope of operation by adding a multitude of 
highly specialized departments. Professional schools, which had been mainly 
independent entities, became embedded in universities (Goldin & Katz, 1999, p. 38). 
 

                                                 
75 These factors were discussed in chapter 4 and 5. 
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The distinction between a ‘university” and a “college” has long been somewhat 

ambiguous. Many institutions incorporated as “universities” were actually liberal arts colleges. 

The US Office of Education defines universities as “institutions in which there is considerable 

stress on graduate instruction, which confer advanced degrees in a variety of liberal arts fields, 

and which have at least two professional schools that are not exclusively technological” 

(American Council on Education, 1960. p. 11). A “university” then, would appear to be a 

department store of higher education, combining specialized disciplines with the broader ones of 

the past and adding various professional subjects like law, medicine, dentistry, pharmacy, 

theology, and even business (Goldin & Katz, 1999). But the modern university is far more than a 

collection of higher education services brought together under one roof.  The “university” is an 

organizational innovation enabling the exploitation of technical complementarities among its 

various components.  

According to the US Department of Education’s current definition, four year colleges are 

“…postsecondary schools that provide four-year educational programs in the arts and sciences. 

These colleges confer bachelor's degrees” (US Department of Education, n.d, ¶1). Universities 

are described as “…postsecondary schools that include a college of arts and/or sciences, one or 

more programs of graduate studies, and one or more professional schools. Universities confer 

bachelor's, graduate and professional degrees” (US Department of Education, n.d, ¶2). A four-

year college or university may be private, public, an independent institution or a part of a larger 

university.  Thus, from the above definitions, four-year universities emphasize graduate 

education; whereas four-year colleges emphasize conferring bachelor’s degrees.76

In 1980, it was found that the background characteristics of students entering four-year 

college or universities correlate positively with patterns of social stratification (Lee & Frank, 

1990). Students who decide to enter four-year colleges or universities are students who have high 

academic achievement in high schools (four-year college and universities have tighter entrance 

requirements), come from a better social background (have affordable means to pay for college 

or are able to obtain sufficient scholarships or loans), have higher educational aspirations, and 

are students who are nonworking (Lee & Frank, 1990). 

                                                 
76 It is beyond the scope of this dissertation to delve deeper into the differences between a four-year university and a 
four-year college. This is because in this dissertation, they are treated as belonging to the same category, and are 
only differentiated with community colleges. 
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In the latter part of the 19th century, an increasing number of subjects taught in colleges 

and universities became subdivided and specialized, and those who taught began to define 

themselves as occupying separate, specialized fields. In each subject, these changes were brought 

about for somewhat different reasons and at slightly different moments in time. These reasons 

included the application of science to industry, the growth of the scientific and experimental 

methods, and an increased awareness of social problems brought about by an increasingly 

industrial and urban society (Goldin & Katz, 1999). “Science [is said to have] replaced art in 

production; the professional replaced the tinkerer as producer” (Goldin & Katz, 1999, p. 39).  

American colleges and institutions became aware that their survival depended on being 

more responsive to market forces. The growing importance of a college education in obtaining 

jobs and higher pay played its part as well, signifying that the real purpose of a college or 

university degree was to confer advantages to individual students (Zemsky, Wegner & Massy, 

2005). Thus, four-year colleges and universities emerged to produce employees who will be able 

to respond to market forces by being able to apply scientific and experimental methods to 

industry development and to respond to social problems brought about by the industrial society. 

 
Two-year Community Colleges  

 
Since their creation at the turn of the 20th century, community colleges have provided 

pathways to higher education for those excluded from the restrictive, medieval-based university 

structure that had been the hallmark of US higher education since its founding (Levinson, 2005). 

Associate’s degrees are awarded after two years of full-time study at a community college. Some 

associate’s degrees prepare students directly for specific careers, like the Associate of Science 

degree in Paralegal Studies, and others are intended to prepare students for more education and a 

transfer to a four-year campus. Students in community colleges are likely to have one of two 

educational goals, either specialized vocational training or academic preparation for continued 

higher education, meaning transferring to a four-year university or college (Lee & Frank, 1990). 

The community colleges serve various purposes in the overall realm of higher education 

in the United States.  It is said that "community colleges offer opportunity for people of all ages," 

and meet the needs of local communities and provide better preparation of high school graduates 

as indicated by the U.S. Secretary of Education Margaret Spellings at the Community College 

National Legislative Summit in Washington, D.C. (US Department of Education, 2005, ¶1). 
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Community colleges are said to be able to provide workers with the skills necessary to embark 

on an upwardly mobile career pathway (Levinson, 2005). 

 In most states, there is high quality, inexpensive training to be found in the community 
college system. Many community colleges cater to the needs of working adults by 
providing evening and weekend courses, self-paced degree completion, and strong ties to 
local employers (Uhalde, Seltzer, Tate & Lein-Collins, 2003, p. 8) 
 

Community colleges have long been known as havens for “nontraditional” students 

(Levinson, 2005). A “nontraditional” student is characterized as a student who pursues his or her 

degree part time. There are more women, and most are older than a recent high school graduate 

(Choy, 2002). Community college students also tend to be more ethnically and racially diverse 

(Coley, 2000). When one examines the historical origins of higher education in the US and looks 

at the way access to college is tightly regulated in most advanced industrial societies, the US 

community college stands out as a cauldron of opportunity to students for whom education 

historically has been out of reach (Levinson, 2005). “The nation’s community colleges should 

vigorously reaffirm equality of opportunity as an essential goal. Every college should declare, 

with pride and conviction, its determination to serve all ages and racial and ethnic groups” 

(Commission on the Future of Community Colleges, 1988, p. 10). Community colleges also play 

an important part in the baccalaureate attainment process for nonwhite students. Community 

colleges are said to be the most effective democratizing agent in higher education. They have 

opened college opportunities to those who would otherwise be unable to attend, either because of 

poverty, poor high school records, or vocational interests (Dougherty, 1994; Lee & Frank, 1990). 

Advocates of community colleges believe that community colleges offer access to higher 

education to socially disadvantaged and academically ill-prepared high school graduates who 

would otherwise be barred (from virtue of costs and academic requirements) from attending 

four-year universities or colleges (Cohen & Brawer, 1982; Lee & Frank, 1990; Sawyer & 

Nickens, 1980). 

Clark Kerr (1972) introduced the term “the multiversity” that highlights some major roles 

for community colleges, “…to educate a previously unimagined number of students; to respond 

to the expanding claims of national service; to merge its activities with industry as never before; 

to adapt to and re-channel new intellectual currents…” (Kerr, 1972, p. 86). These purported roles 

were strengthened by the emergence of the “knowledge industry” (Kerr, 1972).   Observing 
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trends in employment and thus in the credentials that will be needed by future employees, 

community colleges have worked closely with industry and government to provide training for 

specialized occupations (Levinson, 2005). Of growing importance are programs that respond to 

specific workforce or contract training needs, which are offered by 90% of community colleges 

(Dougherty & Bakia, 2000). Industry partnerships with community colleges provide employers 

with trained employees at reasonable cost (Levinson, 2005).  

The role of community college in providing access to this new knowledge industry was 

part of a project called New Expeditions that was jointly sponsored by the W.K. Kellogg 

Foundation in partnership with the American Association of Community Colleges and the 

Association of Community College Trustees (Levinson, 2005). In a report released by this 

project, they offered the following roles that community colleges could be holding in the society: 

Community colleges should use their widespread community prominence and accessibility to 

help forge positive relationships among diverse segments of society: 

o Community colleges should assess their community’s needs and assets and implement 
appropriate programs to cultivate and enhance current and future community leaders; 

o Community colleges should provide learners with an array of experiences to help them 
gain civic awareness and skills that will enhance their participation in democracy; 

o Community colleges should be exemplary institutional citizens and leaders in their 
communities; 

o Community colleges should encourage staff and students to become active participants in 
community activities; [and] 

o Community colleges should support the arts in their communities, foster partnerships that 
support cultural events and strengthen programming when the college serves as the 
community’s cultural focus (American Association of Community Colleges and the 
Association of Community College Trustees, 2000, p. 4). 

 
Community colleges are increasingly involved in workforce training initiatives 

(Dougherty & Bakia, 2000). This involvement takes the form of developing customized 

programs for the workforce needs of a local business or industry.  Such arrangements may 

include providing training in specific skills or technologies, maintaining licensure in a number of 

professions, certifications in technology-oriented skills and others (Levinson, 2005).  

Community colleges also have a substantial impact on the communities in which they are 

located, both as providers of employment and as producers of a skilled workforce (Levinson, 

2005; Maurrassee, 2001).  
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The vocational emphasis of the community college also serves the needs of the economy 

by training “middle level” workers. As Monroe (1972) explains it: “The community college is 

becoming the educational agency which trains persons for entry into an ever widening number of 

skilled jobs….in addition, the community college must retrain employees for new jobs as old 

jobs become obsolescent…(p.33).  

 “Community colleges have provided millions with unbounded, lifelong educational 

opportunities. Through open admissions, that have garnered the reputation of being ‘the people’s 

college’ as they provide easy access to the tributaries of the ‘American Dream’” (Levinson, 

2005, p. 35). 

 

The Use of Alternative Curriculum Development Strategies 

 As discussed in the previous chapters, the SIGITE and NWCET initiatives resulted in two 

products that can be used by IT educators. The former produced guidelines for four-year IT 

degree programs and the latter produced IT standards that can be used to develop curricula for 

two-year and four-year IT degree programs. The former was intended to be used by four-year 

universities or colleges and the latter was proposed to be used by community colleges and to be 

adapted for use by four-year university and colleges. Both products have significant implications 

for IT education in the US.  

 Each utilized different curriculum development strategies to develop their products. A 

curriculum development strategy is identified simply as a set of procedures designed to 

accomplish the curriculum development task (Short, 1983). These organization choices of 

curriculum development strategy had a lot to do with their primary educational purposes. 

According to Kliebard (1979), the fundamental requirements of the curriculum development task 

are to specify and to justify which things should be taught, to which persons, under what rules of 

teaching and how things are interrelated. Strategies vary in terms of where consensus is 

established, and consequences are projected; who the key role players are and what qualifications 

or expertise they possess; and how much attention is paid to the realities of the intended use-

setting for which the curriculum is developed (Robinsohn, 1969; Short, 1983).77 In the next three 

sections, these points will be discussed, the choices that were made by these organizations will 

                                                 
77 All these have been discussed in chapter 4 and 5, but more in the form of describing the factors that influenced the 
development of standards and guidelines in the respective organizations. These factors will be reflected again in the 
following sub-sections. 
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be presented and the relationship of these choices to the larger purposes of these organizations 

will be discussed. 

 

Locus of decision making 

 I will begin this discussion by looking at the first point of difference in strategies (see 

Robinsohn, 1969), that is called the “seat of curriculum development” (Short, 1983, p. 45) 

whereby the evidence is collected, consensus is established, and consequences are projected. The 

seat of curriculum development may be user-based or externally based with respect to the locus 

of decision making (Connelly, 1972; Short, 1983).  

…curriculum development may be site specific (local development under specific policy 
guidelines) or generic (in centers developing for many localities but without particular 
policy guidelines from any of them). User-based, site-specific curriculum development 
exists where development is organized and conducted at the direction of local educational 
authority and where the resulting curriculum is used within the authority’s area of 
jurisdiction. In contrast, generic, externally-based development is performed under the 
direction of some agency that does not have legal and administrative jurisdiction over a 
particular educational community and, therefore, cannot authorize for any particular 
setting the use of the curriculum it develops. Generic development serves a broader 
constituency and purpose than does user-based development (Short, 1983, pp. 45-46). 

 

 To map the initiatives by SIGITE and NWCET to the distinction made in the above quote 

by Short (1983) was rather straightforward. The locus of decision making used by SIGITE was 

user-based or site-specific, while NWCET utilized the generic and externally based approach.   

 The following highlighted factors78 in Figure 6.1 show the factors that were presented in 

chapter 4 that portrays the user-based / site-specific curriculum development strategy of the 

SIGITE initiative. 

                                                 
78 In all the figures presented in this chapter, some factors are highlighted and some are dimmed. The factors that are 
highlighted in each figure are the factors that are relevant to the point being discussed in that particular section.  
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Figure 6.1:  Factors related to User-based / Site-specific Curriculum Development Strategy from 
SIGITE initiative 

 

The choice to develop guidelines or standards itself points to the user based / site specific 

or generic / externally based orientations practiced by these organizations. The guidelines 

developed by SIGITE were prescribed for four-year degree granting institutions and to those that 

will seek ABET accreditation; thus matching the user based / site specific approach. The 

standards developed by NWCET could be broadened in depth and can be used by two-year or 

four-year degree programs, thus signifying the usage of a generic / externally based approach. 

The SIGITE initiative did allow some flexibility in the types of institutions that may use its 

guidelines and its expectations for its degree programs, the range of postgraduate options 

students can pursue after the completion of the degree program, the varying entry level of 

students, the faculty resources available to an institution and the interests and expertise of 

faculty79 (IT Curriculum Committee, 2005), but authorized such adaptation only for four-year 

colleges and universities, thus within “the area of jurisdiction” (Short, 1983, p. 46).  

This adaptation was based on the input from the participating SIGITE member 

institutions. The members of the initial group that met in the by-invitation-only conference in 

2001 were institutions that were offering or thinking of offering four-year IT degree program 

(Lunt, 2001).  These academicians were in complete agreement on what should be in the IT 

                                                 
79 See chapter 4 for details on these considerations. 
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guidelines and the procedures that needed to be taken to package these guidelines. The initial 

group that met in 2001 was already leading the way on the nature of the guidelines because they 

already had Bachelor’s of IT programs or were already in the process of developing such a 

program. This represents “where development is organized and conducted at the direction of 

local educational authority and where the resulting curriculum is used within the authority’s area 

of jurisdiction” (Short, 1983, pp. 45-46).80 Thus, the SIGITE initiative can be categorized as 

user-based/site specific curriculum. 

From the very beginning, the development of guidelines by the SIGITE was focused on 

being “…organized and conducted at the direction of local educational authority…”  (Short, 

1983, pp. 45-46). Seeking the mark of quality, namely accreditation, was clearly present in this 

organization’s early initiatives to develop IT guidelines. In fact, one of the major purposes of 

institutions that came together at the first meeting arranged by Brigham Young University was to 

develop accreditation criteria for IT degree programs. There were seven representatives from 

four professional and accreditation organizations (IT Curriculum Committee, 2005).  The IT 

guidelines underlined general computing criteria and IT-specific criteria which were modeled in 

alignment with ABET’s style of accreditation. This illustrates an approach that is user based or 

site specific because the institutions that will be using the guidelines were eventually expected or 

projected to seek ABET accreditation, thus empowering usage within “…the authority’s area of 

jurisdiction” (Short, 1983, p. 46).   

The SIGITE initiatives came from academicians who were already attached to four-year 

university or colleges. Seeking the mark of accreditation signifies their focus to confer advantage 

to students who will be pursuing the IT degree, which is generally the assertion of four-year 

universities and colleges. ABET accreditation verifies that students have “accredited” skills, thus 

they will be able to get a higher salary.81

 

                                                 
80 The data showing the usage of the SIGITE guidelines (see a summary of the usage of data in chapter 4) reflected 
only heavy adaptation by SIGITE member institutions and some adaptation from academic institutions outside of the 
country. 
81 Although the analysis of my data revealed that SIGITE member institutions have made this statement about 
students who have this “accredited” skills obtain a higher salary, no proof have been obtained as of yet.  SIGITE is 
currently planning to conduct an exit survey for graduating students (H. Reichgelt, personal communication, 
October 21, 2006). 
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Figure 6.2:  Factors related to Generic / Externally Based Curriculum Development 

Strategy from NWCET initiative 
 
Figure 6.2 shows the highlighted factors that were presented in chapter 5 that portray the 

generic / externally based curriculum development strategy from NWCET initiative. 

NWCET’s mission was to improve IT education in order to increase the supply, quality, 

and diversity of the IT workforce (Hutchison, Kline, Mandt & Marks, 1998).  Although NWCET 

was formed due to the initiatives embarked by BCC, NWCET determined career clusters based 

on employer inputs and developed standards for each of their career clusters. NWCET believed 

that the career clusters were more valuable than traditional career paths, and determined career 

clusters for two-year and four-year degree market entry points (NWCET, RATEC & BCC, 

1996). The standards can accommodate two-year and four-year entry points, allow mobility 

between jobs, allow employees to return to complete their education by enrolling in special 

programs and can be adapted by any other educational organizations, schools, businesses and 

government organizations.82 Vice President Al Gore's 1999 Summit on the 21st Century Skills 

recognized NWCET as one of the top ten centers in the US for updating and providing access to 

educational programs that target 21st century technical skills. I believe NWCET’s standards 

served a broader audience and application and can be adapted to be used in any setting. This 

aligns with Short’s (1983, p. 46) statement of generic or externally based curriculum which 

serves “…broader constituency and purpose…” and “… cannot authorize for any particular 

                                                 
82 Please refer to chapter 5 which has a list of organizations, schools and businesses that have used, adapted or 
referenced the IT standards in their decision making. 

 130



 

setting the use of the curriculum it develops”. NWCET does not “…authorize…” (Short, 1983, p. 

46) its standards “…for any particular setting…” (Short, 1983, p. 46), but encourages the usage 

by organizations, schools and businesses as a point of reference for IT education. 

The team that developed the NWCET standards83 consisted of NWCET members, 

industries or corporations, community colleges, high schools, four-year public universities, four-

year private universities, professional associations, education agencies, government agencies and 

individuals (consultants). NWCET, the industries, professional associations, and government 

agencies involved in the development of the IT standards did “…not have legal and 

administrative jurisdiction over a particular educational community…” (Short, 1983, p. 46), but 

were more interested in helping to build a product that would benefit a broader audience, thus 

encouraging greater usage. As an organization operating not just within a school system, 

NWCET was able to generate standards that may be adapted, within limitations imposed by the 

developers, for use in any number of different settings. Thus, the generic or externally based 

curriculum strategy was utilized by NWCET. 

The generic or externally based curriculum strategy utilized by NWCET can be related to 

the larger purposes of community college generally. Community colleges like to offer 

opportunities for people of all ages, thus providing mobility for fresh students, returning students 

and working adults to enter the IT workforce system at any point, retrain themselves as needed, 

provide upward mobility as appropriate. The standards were mainly developed to allow this type 

of mobility.84 The NWCET began with the intent to serve the needs of their local community 

(the Washington region), however, they ended up with a product that was used nationally.85

 

The use of expertise 

 The expertise required for conducting curriculum development may be drawn from 

subject matter scholars, experts on the educational potential of students, those knowledgeable on 

the social and cultural milieus in which education takes place, persons familiar with teachers and 

teaching practices, and specialists with knowledge of the curriculum development process itself  

(Schwab, 1978). Curriculum development strategies vary in terms of the representation given by 

                                                 
83 Please refer to chapter 5 – IT Standards Development – Who was involved? for a complete listing on who were 
involved in the development of IT standards. 
84 See discussion in chapter 5. 
85 See discussion on the usage of the standards in chapter 5. 
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each of these bodies of expertise in the decision-making process. The process may be 

constituted, and personnel may be assigned, in such a way as to give the decisive role to one or 

another of these bodies of expertise. There is the scholar-dominated pattern, curriculum-

specialist dominated pattern, the milieus-expert-dominated pattern and finally the balance-

coordinated pattern of participation (Short, 1983).  

The following highlighted factors in Figure 6.3 show the factors that were presented in 

chapter 4 that portray use of expertise in SIGITE initiative. 

 

 

  

Figure 6.3:  Factors related to the Use of Expertise from SIGITE initiative 
 

I will begin by looking at the individuals who were involved in the SIGITE initiative. In 

chapter 4, I have discussed in detail how a group of academicians with similar interest came 

together and decided to begin developing IT guidelines for four-year degree programs. The 

dominant role in decision making here was held by subject matter experts, mainly the academics 

who were offering or thinking of offering IT degree programs at their institutions. There was 

almost no influence by experts in learning, society, teaching and curriculum. Many projects 

funded by the US federal government, as well as much of the centralized curriculum 

development conducted in other countries by national authorities are of this type (Springer, 1969; 

Beauchamp & Beauchamp, 1972; Short, 1983; Taylor & Johnson, 1974). The academics are the 

ones who provided updated, authoritative content within the subject of IT, in this case. There was 
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some involvement of practitioners through a request for comments using a series of three public 

drafts. However, the practitioners’ identities were anonymous, thus the nature of their specialties 

were not known. 

 

 

 
Figure 6.4:  Factors related to the Use of Expertise from NWCET initiative 

 

Figure 6.4 above shows the factors that were presented in chapter 5 that portrays the use 

of expertise in NWCET initiative. 

In NWCET’s initiative, the dominant perspective of building the standards came from the 

social and cultural milieus within which IT education takes place. A major strength of NWCET 

is its ability to establish and maintain extensive and diverse partnerships with business, 

education, government and professional organizations to promote IT education by supporting 

high standard advance technology education in IT and its application to other emerging 

technologies (NSF, 1998). The presence of technology leaders such as President of BCC, Jean B. 

Floten and retired Chief Information Officer from Microsoft, Neil Evans, enabled the creation of 

NWCET to develop standards for the IT workforce. These experts were knowledgeable about the 

pervasive changes in the workforce, intense global competition, high performance workplaces 

and the increased reliance of computers and IT.  They also employed several strategies to ensure 

that the standards produced were aligned with the needs of the industry. As an example, Jean B. 

Floten had individual conversations with over 100 business leaders within the community and 

obtained feedback on what they wanted (“An Interview with B. Jean Floten”, 2000). The 
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NWCET had strong leaders who understood and projected the required development tasks, lead 

the team to complete the tasks and could marshal the necessary resources to sustain the entire 

process adequately (Short, 1983). These leaders were also able to operate within known 

parameters of policy, administrative constraints and incentives, community expectations, and 

authority delegated to the development team.  

Other industry leaders that were present in the standards development team also offered 

several types of expertise that further strengthened the process of IT standards development such 

as the offering of several loaned executives to assist its development, serving on a number of 

technology education advisory committees, the foundation board, and the lead gift committee for 

private fundraising efforts on behalf of the NWCET, offering equipment and software grants, 

return-to-industry and job-shadowing opportunities and internships programs and provided 

proprietary information regarding career specifications.  

There were also participants from education and government agencies who provided 

expertise on certain educationally neglected segments of society for whom curriculum policy 

makers can provide special programs or innovations (Short, 1983). This includes the non-

traditional students who are the main “clients” of community colleges as discussed in Two-year 

Community College section. NWCET in pursuing the development of IT standards requested the 

expertise brought by the education and government agencies to integrate work-based experiences 

at multiple points throughout the degree; to allow for continuous curriculum from high school to 

community and technical college to four-year colleges and universities; and to allow for multiple 

entry or exit points to appropriate technical jobs (NWCET, 1997). The standards development by 

NWCET ensured that the students are able to enter and exit at different levels in the industry and 

still know what is expected and required from them at each level (NWCET, 1994). These were 

hoped to attract nontraditional students to pursue careers in IT. Also, the involvement by all 

these above mentioned parties also signifies strong ties to local employers and local industries, 

which is a function of the community college, in general. 

 

Realities of the Use-Setting 

Forms of curriculum development also vary in terms of how thoroughly the development 
process takes into account the realities of teaching and learning that exist in the actual 
settings for which the curriculum under development is intended. Such realities include a 
wide range of considerations: age, ability, interests of students, constraints of time, cost 
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and organizational factors, ability of teachers to adopt the perspectives and adapt to the 
scope of change required by the new program and many others. The degree to which 
these realities are intentionally dealt with in various forms of curriculum development 
varies from a very limited degree to quite extensively (Short, 1983, pp. 46-47). 

 

 There are three types of conception of the curriculum: first, implementation as directed; 

second, the limited adaptation type; and third, the open adaptation type (Short, 1983). 

Corresponding to these three categories are variations sometimes expressed as the teacher-proof-

curriculum approach, teachers as active implementers and teachers as user-developers (Connelly 

& Ben-Peretz, 1980).  If a curriculum is meant to be used essentially in the manner prescribed by 

the developers, regardless of the specific realities of the use-setting, it is of the implementation as 

directed type. If developers expect the use-setting of the curriculum to require limited adaptation 

of the program as a result of certain realities in that setting that could not be foreseen by 

developers, it is of the second type. And if, at the extreme of wishing to allow the realities of use-

settings virtually to control the use of curriculum, in ways perhaps even at odds with many of the 

developer’s intentions, then this is an instance of the open adaptation role (Short, 1983).  

 Both the SIGITE and NWCET followed processes of trial use, feedback, and refinement 

until the guidelines and standards were reasonably perfected, before they were released for 

general use. SIGITE designed and developed subject matter and learning processes for use in the 

conventional organizational structure of four-year colleges and universities rather than what 

might require alternative patterns of schooling. Some minor issues were considered, such as the 

types of institutions and expectations for degree programs, the range of postgraduate options 

students can pursue after the completion of the degree program, the varying entry level of 

students, the faculty resources available to an institution and the interests and expertise of faculty 

(IT Curriculum Committee, 2005), and these were incorporated into the design of the guidelines. 

Thus, the SIGITE’s efforts can be considered to fall into the category of the limited adaptation 

type. The SIGITE utilized a collegial decision-making process involving joint planning and 

active participation mainly by teachers (Short, 1983). The approach taken by the SIGITE is 

oriented around a single perspective on the situation and needs of a particular type of population 

that is of the four-year colleges and universities.  

On the other hand, the NWCET left to others the task of adoption, implementation and 

articulation into local programs, thus practicing the open adaptation role. The design of the IT 
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standards allowed some curriculum modification by local users, dictating the development of 

less rigid specifications and, inevitably, a less resolute search for the one best form of plans or 

materials (Farrar, Desanctis & Cohen, 1980; Stenhouse, 1975; Taylor & Richards, 1979). In 

other words, the NWCET released their product for use, not as a definitive product, but as a 

springboard for further directed development, and to provide some continuing assistance in 

making appropriate adaptations (Short, 1983).  The NWCET, which is an Advance Technology 

Center at BCC, attempted to meet the needs of the local community by providing standards that 

can be altered to suit the needs of educational institutions offering IT degree programs. 

 

The advantage of larger funding availability 

 Slashing support for colleges, of course, is part of the ebb and flow of economic cycles. 

In bad times, state lawmakers use higher education to balance their budgets, and in good times, 

lawmakers funnel money back to the colleges to make up for the down years. This has been the 

case for decades. State budgets in recent years have been pinched by a vicious combination of 

weak revenues and rising health-costs (Selingo, 2003).  However, funding allocated to colleges 

to pursue initiatives to build necessary facilities, to invest in the acquisition of new equipment, to 

develop curriculum guidelines or skills standards to meet the needs of the society, to pursue 

research and development and to provide professional development training for faculty and staff 

is always scarce (Selingo, 2003). Often, colleges are expected to seek donors for funding 

themselves or raise tuition to pursue these initiatives. Thus, this provides enormous challenges to 

colleges because the amount of funding that they obtain determines the extensiveness of the 

initiatives that they can pursue and implement.  

 Growth of the IT industry in the US in the 1990s created a great demand for IT workers. 

To respond to such demand, four-year universities, colleges, and community colleges started 

offering IT degree programs for IT education in the mid 1990s. The support for developing such 

educational programs, IT guidelines and standards has mostly come from institutional, state or 

local industry sources. However, additional support was also given by governmental 

organizations (Saad & Boisvert, 2005). In this section, the differences in the support given for 

each initiative will be discussed.  

Figure 6.5 below shows the factors that were presented in chapter 5 that are related to 

funding in the NWCET initiative. 
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Figure 6.5:  Factors related to the Funding from NWCET initiative 
 

NWCET was able to secure a 1995 NSF ATE Center award for $3 million over the 

period of three years, which helped establish NWCET and its initiative to develop the IT 

standards (NWCET, 1997). Further support was provided by NSF with the awarding of another 

$2 million for an additional period of two years (S. Mikolaski, personal communication, 

September 29, 2006).86 The availability of funding was considered to be instrumental for the 

development of IT standards, due to the high cost associated with the development of a full 

blown standard (M. Royer, personal communication, June 27, 2006). The availability of funding 

from the NSF and the Washington State Board for Community and Technical Colleges as one of 

the major factors that allowed NWCET, RATEC and BCC to begin the initiative to develop the 

IT standards. Major industry support was also provided by The Boeing Company, Microsoft, 

PACCAR, and other leading edge companies in the Pacific Northwest as discussed in the 

preceding section (NWCET, RATEC & BCC, 1996). With strong ties to local employers and 

local industries (which are generally the characteristics of community colleges), BCC was able to 

secure additional funding from nearby industries. Also, with the funding from government, state 

and industry, BCC was able to develop a customized IT training program (through the usage of 

standards developed by NWCET) for the workforce needs of the local area. 

                                                 
86 Note that while a substantial amount of the award money was used for the development of IT standards, not all of 
the award money was used in this way. 
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In the case of the SIGITE, the by-invitation only conference with institutions that were 

offering IT degree program or thinking of offering an IT degree program that was hosted by 

Brigham Young University in 2001 was actually sponsored by the institutions themselves.  One 

of the larger purposes of four-year universities and colleges is to provide specialized programs of 

study (in this case, IT), and this was exactly what these academicians aspired to do. They then 

formed SITE.87 SITE considered joining existing organizations (either ACM or IEEE-Computer 

Society) that it could best align with, and that could provide financial resources (Lunt, 2001).  

They decided to join the ACM and IEEE-Computer Society joint initiative to develop guidelines 

(that was currently ongoing at that time) because both these organizations had significant vested 

interests in computing education (Helps, 2001), and was renamed SIGITE. Until 2003, the 

SIGITE member institutions financially sponsored their faculty representatives who were 

involved in the curriculum development initiatives by providing support to attend the curriculum 

development meetings.  Thereafter, the Education Board of ACM decided to provide funding of 

$50,000 to sponsor SIGITE’s curriculum development initiatives (Denning, 2002). This 

contribution made it possible for these individuals to attend these meetings (B.Lunt, personal 

communication, June 17, 2006), and they made significant progress towards the development of 

IT Volume 2005. 

It is my interpretation that the differences in funding allocations to these initiatives had 

implications for the design and development of these products. NWCET was able to develop a 

full blown standard in 1997, and was able to reevaluate their standards again in 1999 and 2003. 

They went through a series of elaborate steps to build the standards. They were able to validate 

their career clusters by asking the approval of a number of professionals that included IT 

educators, human resource professionals, industry professionals, and high-level IT professionals 

through a series of focus groups, industry mapping initiatives and the development of advisory 

boards. NWCET also held nine DATA (Develop Task Analysis) panel groups, comprised of 

about eight to ten industry professionals in each cluster. During a day long focus group, they 

developed a summary of job functions and tasks required to perform well in each career cluster 

(NWCET, RATEC & BCC, 1996). More intense research was enabled with the availability of 

substantial funding from NSF. They used an assessment tool, the Advance Educational 

Spectrums Job Profiler to identify the SCAN skills developed by the federal government. The 

                                                 
87 Please refer to chapter 4 for more details on the birth of the organization. 
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Advance Educational Spectrums Job Profiler defined five levels of difficulty for each of the 36 

SCAN skills. It provided a simple and efficient way of collating and standardizing large amounts 

of data. Using the Job Profiler instrument, people in the IT industry were asked to identify the 

appropriate level of skill needed for a particular position. Evaluators were told to concentrate on 

the proficiency they expected after six-month tenure in the position (NWCET, RATEC & BCC, 

1996). Data panel functions and tasks results were then merged with the SCAN skills results to 

develop a job profile for each of the nine career clusters. Emerging trends in IT careers were 

researched and evaluated (NWCET, RATEC & BCC, 1996). Then, job tasks were further refined 

into performance criteria. Knowledge and skills required were derived from the performance 

criteria with further help from working professionals and educators in the field (NWCET, 

RATEC & BCC, 1996). Finally, the standards emerged. See a summary of the process for 

building standards in Figure 6.6. The above mentioned detailed process would have not happen if 

the funding from NSF was not available.  

As per the SIGITE initiatives, the individuals who were mainly involved were SIGITE 

members, ACM/IEEE-Computer Society representatives, and the accreditation board members. 

The notion to develop the guidelines began with the first meeting at the CITC conference. These 

individuals were in complete agreement on what should be in the IT guidelines and the 

procedures that need to be taken to package these guidelines. “Sticky Notes” exercises that were 

conducted during the first meeting of SIGITE (then known as SITE) contributed to the unity of 

these academicians because it allowed them to contribute significantly to the development of 

knowledge areas for the IT guidelines (B. Lunt, personal communication, June 17, 2006).88 

Thus, no other means of getting feedback from outsiders were attempted except for the series of 

requests for feedback through three public drafts and some plenary sessions conducted at some 

conferences attended by IT educators. Given the limited funding that SIGITE had obtained from 

ACM, these activities were most feasible. 

 

                                                 
88 Please refer to chapter 4 for the complete details on the individuals involved with the SIGITE initiative and the 
factors that influenced the development of the guidelines. 
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Figure 6.6:  Summary for the Process of Building Standards at NWCET 
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The Development of a Support System  

Another major difference that was apparent in the initiatives by these two organizations 

was their attempts to develop support systems. A popular theme in the sociology of knowledge is 

exemplified by Mannheim’s hypothesis that there is a relationship between the particular 

structure and goals of social groups and the types of general world-views they create and accept 

(Crane, 1972). The SIGITE was trying to develop a support system that was attending to all 

academia related affairs for its members and the NWCET was trying to develop a support system 

that complied with its own and the nearby industry needs, and keep abreast with the evolvement 

of the industry. The following highlighted factors in Figure 6.7 show the factors that were 

presented in chapter 4 that are related to the support system for SIGITE initiative. 

 

 

 

Figure 6.7:  Factors related to Support System from SIGITE initiative 
 

From the very beginning, individuals that came together to define IT curriculum for four-

year degree programs in Fall of 2001 through the CITC-1 believed that forming a professional 

organization was necessary to formalize groups of IT degree programs. According to Kiger 

(1963), a learned society (some use this term as opposed to professional organization) is “…an 

organization composed of individuals devoted to a particular learned discipline or branch or 
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group of disciplines in the humanities, social sciences, or natural sciences and primarily 

committed to the study and acquisition of knowledge in such discipline” (p. 2). 

SIGITE (then known as SITE) was inclined towards “…the study and acquisition of 

knowledge…” (Kiger, 1963, p. 2) in IT. They believed that not only would the professional 

organization they formed develop guidelines that presented the best collective thinking of IT 

educators and professionals (IT Curriculum Committee, 2005), but also that it would provide a 

forum for discussing curricula and interests (E. Lawson, personal communication, August 1, 

2006).  They wanted a “space” in which to share knowledge on scientific, experimental and 

social issues in IT industry development. This group felt that they must include participation 

from many different constituencies including agencies involved in the creation of accreditation 

criteria and model curricula, and the full range of higher educational institutions involved in IT 

education (IT Curriculum Committee, 2005). Together, they wanted to develop professional 

accreditation criteria for IT degree programs. They wanted to encourage the presence of an “IT 

academic” community, to get together on a regular basis, despite being involved in the major 

project of developing IT guidelines. They felt that their experiences in developing IT degree 

programs were sufficient and that collaboratively they could produce usable and sound IT 

guidelines (Lunt, 2001). There was also encouragement from the larger professional 

organization, the ACM, which was willing to take them under its wing (Shackelford, 2003). 

SIGITE was a “place” where the members would meet to annually and publish book reviews and 

articles (Lunt, 2001). It provided a regular meeting venue for them to discuss IT education 

related issues (Lunt, 2001). This professional organization also affirmed the commonality of 

their knowledge and allowed them to share their experiences (E.Lawson, personal 

communication, August 1, 2006). It also facilitated the convergence of scholarship in IT by 

providing a venue for these academicians to meet and discuss IT education issues (Lunt, 2001). 

As a group, the SIGITE members believed that they would be able to respond to social problems 

in IT. In summary, the members of the SIGITE not only wanted to develop a professional 

organization to develop IT guidelines, but also to support the newly formed group of academics 

as they developed their discipline.89

                                                 
89 Note that the word “discipline” is used here because this group was convinced that IT is already an academic 
discipline. 
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The concept of developing a “social circle” (Kadushin, 1966, 1968) best describes this 

phenomenon. In a “social circle”, members of a research area are geographically separated to 

such an extent that face-to-face contact never occurs between all members and occurs only 

periodically among some. Methods of contact may include the use of listservs, e-mail and 

newsletter publications. Indirect interaction, interaction mediated through intervening parties, is 

an important aspect of the social circle (Crane, 1972). Members of a social circle come together 

based on interests more often than propinquity or ascribed status.  

 

 

 

 
Figure 6.8:  Factors related to the Support System from NWCET initiative 

 

Figure 6.8 shows the factors that were presented in chapter 5 that are related to support 

system in NWCET initiative. Supporting the industry through an elaborate partnership has been 

one of the major activities of NWCET. The community college is said to be an important 

supplier of human resources to high-performance firms and to their vendors (Packer, 1992). The 

community colleges produce skilled workers to meet the needs of local community and industry. 

Community colleges certainly have a major role to play in the development and implementation 

of the comprehensive school-to-work, education and training systems that the Commission on 

the Skills of the American Workforce recommended in America’s Choice: High Skills or Low 

Wages. The standards movement was perceived as part of a much larger broader strategy to 
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reform both work and education, thus providing a support system for the industry (Bailey & 

Merritt, 1995).  

NWCET’s partnership portrayed an advanced model partnership linking business, 

education and government to promote IT education (NWCET, 1997). NWCET spearheaded the 

ATE project, which is a cooperative effort between NWCET, RATEC, WSA and SIM and it 

listed “increase cooperation between education and business” (NWCET, RATEC & BCC, 1996, 

p. 5) as one of the major goals of the partnership itself. This partnership provided an opportunity 

for an “industrial symbiosis” support system (a mutually beneficial support system) for both the 

education partners and the industry partners. Industrial symbiosis is defined as: 

…engages traditionally separate industries and other organizations in a collective 
approach to add competitive advantage involving physical exchange of materials, energy, 
water and/or by-products together with collaboration on the shared use of assets, logistics 
and expertise.  

The keys to industrial symbiosis are collaboration, the synergistic possibilities offered by 
relative geographical proximity and a demand led approach. (National Industrial 
Symbiosis Programme, 2006, ¶ 2-3).  

The following describes the role NWCET and the industries involved in NWCET’s 

initiative have played in “industrial symbiosis”. There was an obvious need to integrate the 

industry’s needs and education’s response (Carnevale, Gainer & Meltzer, 1990). NWCET began 

to take the initiative to accurately document employers’ needs. Industry specific technology 

focus groups were held to develop industry profiles and regional employment needs (NWCET, 

1994). For standards to be effective, NWCET, RATEC and BCC agreed that the standards must 

reflect the consensus of the industry professionals in that career field (NWCET, RATEC & BCC, 

1997). Standards provide benchmarks of skill and performance attainment that are behavioral 

and measurable. Without this benchmarks, employers do not know who to hire or how to 

evaluate employees, and employees and new entrants to the workforce do not know what is 

expected of them (NWCET, RATEC & BCC, 1997). Standards helped change education so that 

it became more in tune with current needs of the workplace. Organizations such as SIM 

recognized the necessity for industry and academia to form alliances for recruiting and training 

new and existing employees (Society for Information Management, 1998). Partnerships and 

learning alliances between industry and education are said to be a good approach to ensuring 

workers possess skills that are valuable to employers (Duncan, 2000).  
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Some researchers have concluded that industries, universities and colleges share similar 

challenges, and increased cooperation between the two entities will assist in shared solutions for 

both (Christensen & Philbrick, 1992; Duncan, 2000; Wright, 1992). Duncan (2000) strongly 

believed that the keyword is “cooperation”. By combining their resources and partnering 

together, many of the problems and shortcomings can be alleviated. 

Community colleges (such as BCC) offer both strong transfer programs in preparation for 

further study toward a bachelor’s degree and a comprehensive set of occupational programs that 

lead to certificates and degrees indicating competence in job skills that are tied to the needs of 

local business and industry (Gonzales, 1990). Establishing industry-based standards was 

essential to ensure that employers understood what knowledge and skills were needed for present 

and future success; to focus the attention of educators and corporate training organizations on 

industry requirements, and to signal to students and employees what knowledge, skills, and 

abilities would be valued and rewarded in the workplace (NWCET, RATEC & BCC, 1997). The 

availability of a continuous curriculum, seamless transfer agreements and industry mobility also 

helped older adults to contribute to the evolvement of the industry. 

Through the successful partnerships between NWCET and nearby key industries, skills 

sets were mapped every two years to determine if there was a need to develop new specialties or 

substantially revise current ones (NWCET, 1994). Skill sets were mapped to the technological 

industries to identify career paths, industry standards, and competencies for information, bio-, 

and environmental technology (NWCET, 1994). Industry wanted substantiation that potential 

workers had appropriate knowledge and capabilities. Standards provided an assessment tool for 

employers to determine the match between a candidate’s skills and workplace expectations 

(NWCET, 1999).  

 Another challenge in IT education is the often heard claim by practitioners that 

knowledge gained in formal computing education does not always match the knowledge needed 

in daily work (Ashenhurst, 1972; Lee, Trauth & Farwell, 1995; Lee, Koh, Yen & Tang, 2000; 

Lethbridge, 2000; Nelson, 1991; Todd, McKeen & Gallupe, 1995; Trauth, Farwell & Lee, 1993; 

Young & Lee, 1996). In a survey done by Lethbridge (2000) of software practitioners, software 

developers and managers were asked what they thought were the educational topics that needed 

the most improvement in universities and colleges. Software design and patterns, requirement 

gathering and analysis and software architecture emerged as the top three educational topics that 
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needed more emphasis in educating software developers. However, the topics that emerged more 

far more prevalent in universities than their importance might warrant included mathematics and 

basic science categories.   

Most current programs often operate in isolation from the realities of the workplace 

(Hilton, 2001; National Research Council, 2001; Tucker et. al, 1996). More integrated classroom 

experiences, and increased attention to economic, social, and cultural factors influencing 

engineering practice in the workplace, could reduce this problem and enhance learning (Hilton, 

2001).  

Standards established the agreed-upon, industry-identified knowledge, skills, and abilities 

required to succeed in the workplace (NWCET, RATEC & BCC, 1997). Industry-identified 

standards served as a vehicle for companies to communicate their performance expectations for 

workers. Standards provided a common framework for communication of workplace 

expectations between business, education, government, workers and students (NWCET, RATEC 

& BCC, 1997). BCC utilized a number of business resources, including market data research, 

web-based research, executive and professional technician interviews, input from advisory 

committees, and updates from the NWCET, and other professional organizations to obtain 

current data on several of the IT jobs and their associated skills (Hutchison et. al, 1998).  

NWCET also developed a comprehensive recruitment plan to attract students, especially 

those in under-represented populations, and developed programs in technology based careers that 

were coordinated between the industry and education (NWCET, 1994). Bailey & Stefaniak 

(2000) found that the IT industry is more than willing to work closely with academic entities in 

the development of programs that will reduce the IT workforce shortage and improve the mix of 

desired skills. 

BCC embraced an “entrepreneurial academic paradigm” (Etzkowitz, Webster, Gebhardt 

& Terra, 2000, p. 315) whereby it assumed a role in economic development of that particular 

geographical area through extensions of both their research (through NWCET) and teaching  

(through BCC) missions. Rather than being encapsulated within a “social circle” through the 

special class of universities or colleges that have special interests in a particular professional 

program, the introduction of entrepreneurialism into the academic scene affected the educational 

and research mission of BCC (Etzkowitz, Webster, Gebhardt & Terra, 2000). Beyond 

establishing links with existing organizations, BCC as entrepreneur also developed the capability 
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to assist in creation of a new organization. NWCET brought together various institutional 

spheres for the common purpose of fostering IT education. The existence of capabilities for 

interface in various organizations increased the likelihood of collaboration in creating new cross-

organizational and cross-institutional entities such as NWCET. This entrepreneurial academic 

paradigm allowed enhanced capability for monitoring and negotiation with other institutional 

spheres, such as industry and government (Etzkowitz, Webster, Gebhardt & Terra, 2000), which 

reflects the capability of NWCET to efficiently perform industry mapping, employer needs 

profiling, and coordinate localized efforts for ATE programs. 

 

The Demand for IT Education 

There is a difference on who is accelerating the demand for IT education in these two 

organizations. In the SIGITE initiative, it was revealed that there has been a rapidly growing 

need for IT degree programs among students (Helps, 2001; Lunt, 2001; E. Lawson, personal 

communication, August 1, 2006). In the NWCET initiative, it was apparent that several events 

happening within the industry aggravated the demand for IT workers from the industry. In this 

section, I will discuss the points that illuminate these differences. 

The highlighted factors in Figure 6.9 represent the factors that were presented in chapter 

4 that are related to demand for IT education from the perspective of SIGITE initiative. 

 

 

 
Figure 6.9:  Factors related to Demand for IT Education from SIGITE initiative 
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Academicians involved in SIGITE focused on providing the best possible opportunities 

for their students (Lunt, 2001).  As discussed in chapter 4, students at Brigham Young 

University, one of the institutions that was actively engaged in developing the IT guidelines, 

showed keen interest in the newly developed IT degree program in 2001. The emergence of IT 

guidelines actually represented a grass-roots movement by IT educators to respond to the very 

diverse and real needs of both their local communities and their students (Joint Task Force for 

Computing Curricula, 2005). The faculty and administrators of the institutions that teamed up to 

develop the IT guidelines looked beyond the boundaries of conventional subject-matter areas, 

recognized that their students and their communities needed something new and different, and 

innovated to solve what they saw as a legitimate, substantive problem.  Faculties in such 

programs tended to identify themselves as faculty of the new discipline, despite the fact that their 

backgrounds were invariably in another discipline. It is generally the purpose of four-year 

universities or colleges to begin providing specialized programs for students when there is a 

need. The SIGITE members valued their students, saw student and community needs as 

legitimate, and strove to hold students to high standards appropriate to the discipline (Joint Task 

Force for Computing Curricula, 2005). It was also their hope that the IT degree programs would 

grant advantages to students who were really interested in pursuing their degrees. 

At many institutions, student retention was an important concern of SIGITE members. 

Schools routinely reported that 50% or more of those students who initially chose computer 

science study soon decided to abandon it. It seemed plausible to expect that the better the match 

between student interests and abilities and available degree programs, the better the retention 

level (Joint Task Force for Computing Curricula, 2005). IT degree program were created to 

provide a better match with student interests. Computing programs also attracted a homogeneous 

population that included relatively few women or students whose ethnic, social, or economic 

backgrounds were not those of the dominant culture. African Americans, Hispanic Americans, 

Native Americans, and women are currently represented in the IT workforce in proportions far 

below their percentages in the population at large.  According to the National Center for 

Education Statistics (2002), women earn more postsecondary degrees than men.  About 57 

percent of all degrees awarded in the academic year 1999-2000 went to women; 60 percent of 

associate degrees, 57 percent of bachelor degrees, 58 percent of master degrees and 44 percent of 
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doctoral degrees.  In fields that prepare directly for IT employment, however, the situation is 

reversed.  The proportion of women in these programs is in fact decreasing.  The reasons for 

under-representation of women in the workforce are discussed in the literature (Abrahamson & 

Sigelman, 1987; Cohoon, 2001; Cohoon & Aspray, 2006; Cuny & Aspray, 2002; Fountain, 

2000; ITAA, n.d; Klawe & Leveson, 1995; Margolis & Fisher, 2002; Pearl et al.; 1990; Trauth, 

2002; Wardle & Burton, 2002). IT degree programs may help women and minorities accurately 

decide on the potential programs in computing, that can be pursued by them as a career choice. 

They may realize that IT programs are more suitable than other traditional computing degree 

programs. It is the purpose of four-year universities or colleges to provide opportunities to 

individual students and SIGITE academicians clearly are attempting to fulfill this purpose. 

Other changes in the surrounding environment also contributed to the demand of IT 

education, such as interest in producing life long learners, growing concern about the worker 

shortage, the need to have diversified careers in computing, the growing stress on organizational 

needs, the growing focus on interaction and the emergence of new and expanding technologies. 

Each paragraph below tries to summarize how each one of these changes was perceived as a sign 

of demand for IT education by SIGITE members. 

Throughout the world, the post-secondary learning market has become one of today’s 

fastest growing markets (Beller & Or, 1998; Ghazi & Irani, 1997). Increasing competition, the 

need to keep up-to-date professionally, along with the rising standard of living and increased 

leisure time have combined to make learning an ongoing process, also known as lifelong 

learning (Beller & Or, 1998). Lifelong learning accommodates people with differences in 

learning through different paces of learning and modes of study suited to personal abilities and 

distinct learning styles (Beller & Or, 1998).  Throughout the industrial area, it is said that the 

educational system has focused on serving educational needs of youths to prepare for a lifetime 

of work, but now it is clear that the future will involve a lifetime of learning (Hanna, 1998). 

Computing skill requirements are ever-changing and workers are finding that life-long training is 

needed for long-term economic security (Cooke, 2002). Some steps were taken by SIGITE 

members to respond to the global call for lifelong learning, especially because technology itself 

changes so rapidly. Many of the technologies that are covered in a baccalaureate program are 

likely to be outdated shortly after graduation. IT graduates must therefore develop life-long 

learning habits. The IT guidelines allowed institutions to include elements of life-long learning in 
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their curricula. Of equal importance, the curriculum must teach students to respond to change. IT 

graduates must keep up-to-date with modern developments and should indeed be excited by the 

prospect of doing so (IT Curriculum Committee, 2005). 

IT programs strive to produce graduates who possess the right combination of knowledge 

and practical, hands-on expertise, and who are expected to take care of both an organization’s IT 

infrastructure and the people who use it (Joint Task Force on Computing Curricula, 2005).  

The sweep of digital technologies and the transformation to a knowledge-based economy 
have created robust demand for workers highly skilled in the use of information 
technology. In the past ten years alone, employment in the U.S. computer and software 
industries has almost tripled. The demand for workers who can create, apply and use 
information technology goes beyond these industries, cutting across manufacturing and 
services, transportation, health care, education and government (US Department of 
Commerce, 1997, p. 1) 
 
Having led the world into the Information Age, there is also substantial evidence that the 

US is having trouble keeping up with the demand for new IT workers.90 Degree programs in IT 

arose because degree programs in other computing disciplines were not producing an adequate 

supply of graduates capable of handling these very real needs. The supply of computing 

professionals for the future depends primarily on the supply of people capable of and interested 

in pursuing relevant bachelor’s degree programs (Computer Science and Telecommunications 

Board, Office of Scientific and Engineering Personnel & National Research Council, 1993).  

There was also a significant push towards providing diversified careers in computing for 

students to pursue. The IT guidelines emerged as a result of this thrust. The guidelines were 

therefore designed in such a way to give each institution considerable freedom in tailoring their 

curricula to the needs of their students and other institutional stakeholders. For this purpose, the 

committee recommended core outcomes that must be met, and provided example elective 

learning outcomes for additional depth in each unit of each knowledge area (IT Curriculum 

Committee, 2005), as discussed in the sub-section above, Realities of Use-Setting. 

There was also a demand for computing graduates to manage organizations’ computing 

infrastructures. IT departments within corporations and other organizations took on the new job 

of ensuring that the organization’s computing infrastructure was suitable, that it worked reliably, 

and that people in the organization had their computing-related needs met, problems fixed, etc. 

                                                 
90 There is a current debate as to whether or not there is a shortage of IT workers in the US. Please see M 
Subramaniam & Burnett (2006) for more information on this debate.  
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IT has become one of the frequently studied variables in the design of organizational systems 

(Huber, 1984; Huber, 1990; Lucas & Baroudi, 1993). IT gives managers options they have not 

had in the past. Because of IT, large organizations can become more flexible (Lucas & Baroudi, 

1993). Thus, having workers who are able to maintain a good computing infrastructure is an 

asset for most organizations. By the end of the 1990s, it became clear that academic degree 

programs were not producing graduates who had the right mix of knowledge and skills to meet 

these essential needs of ensuring that the computing needs in an organization were met 

adequately. Colleges and universities developed degree programs in IT to fill this crucial void 

(Joint Task Force on Computing Curricula, 2005). 

The move towards interaction can be viewed as an important mark of computing success: 

it highlights the fact that a broad range of people are now using and interacting with computers 

to a far greater degree than in the early days. It is very natural therefore that new programs of 

study reflect this fact. The large number of information systems programs and the recent 

emergence of IT programs are manifestations of this (Joint Task Force on Computing Curricula, 

2005). 

The emergence of new and expanding technologies caused frequent changes in skill 

requirements. Two decades ago, the Internet was a tool used mostly by researchers at American 

universities. Today the Internet and World Wide Web are information tools for the masses, 

which have driven up the demand for skills needed to create and support online information 

services.  Software market leaders also constantly update programs used in a wide range of work 

place applications, causing employers to demand that new hires have the latest skills. A critical 

factor affecting IT education is the volatility introduced into a company’s work stream by the 

appearance of new versions of software products in shorter cycle times, in some cases every six 

months (US Department of Commerce, 1997).  Thus, the SIGITE group felt that it was timely for 

them to develop IT guidelines that can be used by interested institutions to begin preparing IT 

workers who can accommodate the rapid advances in technology. 

All of the technical and cultural factors discussed above influenced SIGITE to develop 

the IT guidelines. The pioneer members of SIGITE wanted to respond to changes by being able 

to produce IT graduates who can apply scientific and experimental methods to industry 

development, which is one of the larger purposes of four-year universities and colleges. 
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Figure 6.10:  Factors related to the Demand for IT Education from NWCET initiative 

 

Figure 6.10 shows the factors that were presented in chapter 5 that are related to demand 

for IT education in the NWCET initiative. The demand for IT education came to the attention of 

NWCET and BCC members through a different channel compared to SIGITE’s initiative. BCC’s 

president, Jean Floten, conducted informational interviews with over 100 top corporate 

executives, representing the Boeing Company, Microsoft Corporation, and small and medium 

sized high-technology firms. Through these interviews, she documented both an extensive need 

for IT workers and a growing “qualification gap” between the knowledge and skills desired by 

employers and new workers’ actual level of preparation. After having individual conversations 

with over 200 business leaders within the community, BCC became aware of pervasive changes 

in the workforce, such as the transformation to “knowledge workers”; the rise of technicians and 

technologists; intense global competition; high performance workplaces; and, the increased 

reliance on computers and information for the competitive edge (“An Interview with B. Jean 

Floten”, 2000).   

Groups such as the ITAA and the US Department of Commerce’s Office of Technology 

Policy identified what they considered substantial evidence that the US is having trouble keeping 

up with the demand for IT workers. The demand for IT workers, bundled with the emerging of 

new and expanding technologies, and the need for quality knowledge workers indicated that 

there was a strong demand for IT workers with specific skills and knowledge desired by 
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industries. Other factors related to a qualification gap91 such as lack of a standards framework, 

disparity between the actual degree level and degree programs, inadequate current competencies, 

failure of science, mathematics and technology education and lack of employability skill also 

illuminate the demand for proper IT education. NWCET realized these concerns, and began 

developing IT standards that can provide the supply of IT workers who are equipped with the 

skills that relate to emerging technologies and have the quality desired by the industries.  

A difficult challenge faced by IT educators is the inability of their academic institutions 

to respond quickly to change in the computing industry (Anthony, 2003; Bailey & Stefaniak, 

2000; Lee et al., 2002; Roberts, 2000). IT advances rapidly, causing frequent changes in skill 

requirements. A critical factor affecting the IT labor market is the volatility introduced into a 

company’s work stream by the appearance of new versions of software products in shorter cycle 

times – in some cases every six months (US Department of Commerce, 1997). Specific technical 

skills often lose value over time, sometimes in as little as two to three years (US Department of 

Commerce, 2003). Some have suggested that this rapid change in software leads companies to 

unrealistic expectations of potential hires.  

The initial research showed that IT workers are needed for knowledge-based work in all 

areas of work and in companies and organizations involved in every kind of product and service. 

IT workers are involved in careers such as manufacturing, marketing, sales, customer service, 

and product development, and were found in organizations ranging from high-tech industries, 

such as software development and biotechnology, to service industries such as banking and 

insurance (NWCET, RATEC & BCC, 1997). As indicated by Joyner (1998), many individuals 

who do IT work may be employed outside the IT–specific industries. To be responsible and 

economically viable, emerging programs in IT needed to be designed based on measurable, 

industry-approved standards (NWCET, 1999). Thus, the initiative to develop IT standards was 

initiated by NWCET.  

The skills standards movement has emerged from a conviction that technology and 

market changes have caused significant modifications in the types of skills and behaviors needed 

by workers on the job (Bailey & Merritt, 1995). Change is one of the few constants in 

technology, thus the business or academic connections must be revisited often (Duncan, 2000; 

                                                 
91 See chapter 5 for details on these factors. 
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Heiat, Heiat & Spicer, 1995). The Department of Labor projected in 1995 that 80% of new jobs 

over the next ten years will occur in new and expanding technologies (NWCET, 1997).  

Employers reported that their skill requirements are increasing in all professional 

domains – research, applications and systems development, and applications and systems 

deployment. This circumstance suggests that requirements for formal education and training may 

increase. The shift in the mix of skills needed by computing professionals also implies that there 

is a need for education that provides for both flexibility and continuous training. This 

circumstance must be recognized by educational institutions, employers and individuals 

(Computer Science and Telecommunications Board, Office of Scientific and Engineering 

Personnel & National Research Council, 1993). It has long been considered the responsibility of 

our educational system to provide graduates with the background and skills necessary to be 

successful in their chosen fields of employment. For that reason, when employers do recruit 

graduates, they look to colleges and universities with a curriculum that utilizes new technology 

and emphasizes current practices (Davies, 1989; Duncan, 2000). Thus, the NWCET initiative to 

develop IT standards that attempt to eliminate worker shortages and provide the flexibility for 

continuous training of workers was indeed timely. Community colleges such as BCC are 

expected to be the producers of a skilled workforce and to be able to provide highly skilled 

training to students. Community colleges also provide workers with the skills necessary to 

embark on an upwardly mobile career pathway. 

 

Contribution to IT Education 

Another difference that was apparent in my analysis is the interpretation of the 

contribution of each of these initiatives to IT. The SIGITE was interested in nurturing IT as an 

academic discipline and was convinced that the development of IT guidelines would contribute 

to this purpose. NWCET was more interested in strengthening and improving IT education, and 

contributed to overcoming some of the current shortcomings in IT education. The following 

highlighted factors in Figure 6.11 represent the factors that were presented in chapter 4 that 

portray the contribution to IT education through the SIGITE initiative. 
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Figure 6.11:  Factors related to Contribution to IT Education from SIGITE initiative 

 

The SIGITE group believed that the development of IT guidelines and the establishment 

of accreditation criteria would contribute significantly to the initiative to nurture IT as an 

academic discipline. In chapter 2, I presented a discussion of tension between labels used to 

describe IT the literature as a field, discipline, sub-discipline, inter-discipline, profession, and the 

tension between these labels. However, the SIGITE group was convinced that IT was an 

academic discipline and wanted to recognize IT as such (Helps, 2001).92 This group also 

believed that defining IT was extremely crucial as it then allowed IT educators to define the 

objectives of their IT degree programs. These objectives help students know what is expected 

from them once they graduate (Lunt, 2001). In chapter 2, I also acknowledged that IT has 

various definitions. The development of IT guidelines was also expected to help define IT and 

bring more coherence to the term IT.  

The initiatives pursued by SIGITE were also viewed as accommodating the evolution of 

the computing. The new diversity of computing programs gave SIGITE institution members an 

unprecedented opportunity to focus their degree programs to meet the needs of their students, 

communities, and other constituents in the most effective way. It allowed these schools to 

demonstrate initiative, foresight, and responsiveness in very tangible ways (Joint Task Force for 

                                                 
92 Here again, the term “discipline” is being used as it is used in SIGITE documents. It is beyond the scope of the 
dissertation to determine what is meant as “discipline” by SIGITE members. 
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Computing Curricula, 2005). Thus, the development of IT guidelines came as a realization of the 

evolution of computing. 

 The IT guidelines were also developed to illustrate the independence of IT from other 

computing degree programs. There were several computing-related programs available. The 

following table shows the continuum of degree programs that focus on IT some what (before IT 

degree programs began surfacing in the US), as reported in a classification scheme developed by 

National Research Council (NRC) committee in 1993.   

 

Table 6.1: Undergraduate Degree Programs in IT (Freeman & Aspray, 1999) 

Degrees Type of job 

Computer 
engineering 

Graduates work primarily in computer hardware. 

Computer science 
and engineering 

Graduates work primarily in hardware, firmware, and software, 
depending on the program and choices made by the student. 

Computer science Graduates work primarily in software design and implementation. 

Software 
engineering 

Graduates work with the engineering of software, with special 
attention devoted to large and critical systems. 

Computer 
information 
science 

Graduates work on the development of information systems, 
probably with more emphasis on information as enterprise resource 
than is given in programs in computer science or software 
engineering. 

Information 
systems 

Graduates design, develop, implement, and maintain business 
information systems. 

Management 
information 
systems 

Graduates design, develop, implement, and maintain business 
information systems with a greater emphasis on the management of 
the systems than on the other aspects. 

Information 
sciences 

Graduates usually work in libraries or develop other facilities to 
provide information to users. 

 

 

Some of the SIGITE member institutions were already offering IT degree programs, and 

they wanted to reflect the aspects that set IT apart from other computing disciplines. When 

referring to “other computing disciplines”, probably the most important view is differentiating 

computer science from other disciplines that exist. These disciplines include information 

systems, management of information systems, information science, software engineering, 

computer engineering, and decision sciences. Anthony (2003) found anecdotal evidence that 
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there seems to be confusion concerning whether computer science, information systems and IT 

are distinct disciplines. With the advent of computers in all sectors of the society, soon the 

confusion will become “mega” confusion. Even after decades of computer science curricula 

availability, distinctions between computer science and other computing degree programs in 

general still lack agreement (Chu, Dasigi, Gorgone, & Spooner, 2001). What is the difference if 

an employer hires someone with a CS degree versus and IT degree? It would seem that the 

program content should be differentiated and standardized enough that employers know what 

skill set they are hiring (Anthony, 2003). The integration of different technologies and the 

integration of technologies into organizations are fundamental to IT. The IT Volume 2005 

reflected the integrity and character of IT as an independent discipline (IT Curriculum 

Committee, 2005). Thus, the development of IT guidelines contributed to the notion that IT is 

now an independent degree program. 

IT was also considered “immature” by some of the computer science faculty. Some have 

argued that IT offers a more vocational agenda that is undeserving of academic standing. As a 

response to this, the SIGITE group established itself as a discipline with its own intellectual core, 

a rigorous curriculum and accreditation guidelines (Joint Task Force on Computing Curricula, 

2005). They argued that IT is now filling the void that other computing programs did not 

adequately address (Joint Task Force on Computing Curricula, 2005). IT programs exist, not 

because computer science or information systems programs failed to “do their job”, but because 

those disciplines each define themselves as having a different job. The existence of IT programs 

reflects one part of the evolution of career opportunities in computing (Joint Task Force on 

Computing Curricula, 2005). SIGITE group members were mainly attempting to develop IT 

guidelines so that four-year universities or colleges would be able to offer a specialized program 

in IT, thus fulfilling a major purpose of four-year universities or colleges that is being able to 

offer specialized programs when there is a need to do so. 
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Figure 6.12:  Factors related to the Contribution to IT Education from NWCET initiative 

 

Figure 6.12 shows the factors that were presented in chapter 5 that are related to the 

contribution to IT education through the NWCET initiative. The National Standards Board 

(NSSB) was created in 1994 by the National Standards Act of that year to help voluntary 

industry organizations set standards for twelve industries and four crosscutting occupations for 

the entire economy (Computer Science and Telecommunications Board, 1999). NWCET 

responded positively to the challenge posted by the NSSB to provide leadership in the 

development of voluntary standards for the US. The School-to-Work Opportunities Act in 1994 

encouraged states to develop standards and link them to national efforts (NWCET, RATEC & 

BCC, 1997).  The federal government had funded 22 standards projects in a variety of industries, 

but not IT. Thus, NWCET proceeded to develop an IT standards framework.  In developing the 

standards, NWCET also took into account the disparity between the actual degree level and 

degree programs offered in institutions. NWCET together with RATEC determined general 

workplace and technical competencies, educational requirements with defined exit standards, and 

competency profiles to ensure match between the degree level and the degree program. RATEC 

distributed the educational requirements to the appropriate educational level, either the university 

degree, the community degree and high school preparation (NWCET, 1994). 

NWCET also analyzed the inadequateness of current competencies. Literacy skills and 

science, mathematics and technology education were scrutinized to detect what skills were 

necessary for IT workers. In this changing workplace, workers must think critically, solve 
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problems, communicate effectively, be flexible, and demonstrate a commitment to continuous 

learning (NWCET, RATEC & BCC, 1997).  Workers must have the ability to carry out tasks that 

are seen as the foundation upon which broader functions within an organization are 

accomplished. Although the ability to carry out specific tasks continues to be important, the 

standards need to built around those broader functions rather than being limited to narrowly 

defined tasks (Bailey & Merritt, 1995). Reports and studies such as A Nation at Risk: The 

Imperative for Educational Reform (National Commission on Excellence in Education, 1983) 

and America’s Choice: High Skills or Low Wages (Commission on the Skills of the American 

Workforce, 1990) pointed to the high number of students entering the labor force without the 

requisite academic and work-related skills needed to succeed in an increasingly competitive 

workforce. Industries also began pushing for reformation of equipping students with the 

adaptable, higher level skills needed for high performance, decentralized workforce where 

workers are required to take on greater responsibility, collaborate effectively, and become more 

involved in decision-making processes (Ananda, Rabinowitz, Carlos & Yamashiro, 1995).  

NWCET vowed to rectify these problems by absorbing academic and soft skills into the 

standards. Standards presented content and not curriculum to facilitate coordination, consistency, 

and coherence of mathematics, science, and technology education in the US. They were designed 

to encourage a consistent set of educational outcomes that develop students’ critical thinking 

skills, scientific reasoning, creative problem solving, and judicious analysis. These are qualities 

identified by various constituencies as critical to the nation’s ability to meet the scientific and 

technological demands of the 21st century and remain competitive in an increasingly global 

economy (Computer Science and Telecommunications Board, 1999). NWCET’s initiative to 

develop a standards framework that takes into consideration the inadequacy of current 

competencies, failure of current science, mathematics and technology education and current lack 

of employability skills among IT workers signifies its initiative to re-channel and redevelop new 

intellectual focus on IT education. 
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Accommodating Mobility 

 One of the products discussed in this dissertation provided greater mobility for students 

than the other, thus providing more flexibility to students. One of the major factors that 

influenced the development of standards by NWCET was their commitment to provide academic 

mobility by developing a continuous curriculum from high school through community and 

technical colleges to a four-year degree that allowed for continued professional development for 

IT workers (NWCET, RATEC & BCC, 1996). Figure 6.13 shows the factors that were presented 

in chapter 5 that are related to mobility in NWCET initiative. 

 

 

Figure 6.13:  Factors related to Mobility from NWCET initiative 

 

There was also the option of multiple points of exit and entry in the industry chain, 

seamless transfer agreements, including the establishment of articulation agreements, and 

preferred degree for hiring by employers that allowed great flexibility and continuity in the 

acquisition of the necessary skills to be a well rounded IT worker.   

NWCET believed that their standards would enable students to enter and exit at different 

levels in the industry and still know what is expected and required from them at each level 

(NWCET, 1994). NWCET also expected employers to use this standard developed in 

collaboration with the educational institutions in their hiring and promotion decisions (Bailey & 

Merritt, 1995). NWCET believed that their standards would enable students earn entry-level 
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certificates after completing two and four-year programs, which combined general education, 

specific occupation skills, and a significant work component. Students could pursue these 

programs at a wide variety of institutions accredited to offer them including high schools, 

community colleges and propriety schools (Gonzales, 1990).  NWCET also anticipated that 

students will be able to move easily between college and certificate programs.  

The formulation of articulation agreements among RATEC institutions from community 

and technical college to four-year institutions ensured that students would be able to pursue their 

degrees whenever it was convenient for them. NWCET made groundbreaking progress in the 

development of 2+2+2 transfer agreements with high schools, community colleges and four-year 

universities and colleges. The NWCET continued to work with RATEC partners and the 

University of Washington to ensure that transfer agreements were in place to provide IT students 

with seamless 2+2+2 ATE opportunities.  The NWCET mobilized its partners in industry and 

education to promote state-wide adoption of the AAT degree and other IT programs by working 

with the Washington State Higher Education Coordinating Board, the State Board for 

Community and Technical Colleges and individual Vocational and Instructional Deans. Through 

the coordination of the NWCET, RATEC also established a new articulated degree model with 

criteria-based entry points at three curriculum levels: pre-college (high school applied 

academics), mid-point (Associate of Arts in Advanced Technology degree for technician 

education), and four-year college (Bachelor of Arts in Technology degree for professionals and 

managers). The degrees developed through coordination with RATEC and NWCET facilitated 

upward mobility of ATE students through articulation agreements utilizing such mechanisms as 

the upside-down degree, 2+2+2 degree, and collaborative and/or concurrent degree (NWCET, 

1994).  The emphasis on mobility aligns with the purpose of the community college to allow 

students to embark on an upwardly mobile career pathway. 

 

Similarities between the Two Initiatives  

 It may already be apparent to readers of this dissertation that there are not many 

similarities between the factors that influence the development of guidelines and standards in 

these two initiatives. Only two factors have been found to be mentioned in both these initiatives. 

They are the technology worker shortage and the emergence of new and expanding technologies. 

Both these factors were discussed in detail in the above sections and in chapter 4 and 5. In this 
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section, only the emphasis (that illuminates the similarities) will be discussed such as the type of 

new and expanding technologies and the degree of worker shortage that were discussed in both 

initiatives. 

 

Technology worker shortage 

NWCET relied on ITAA and the Virginia Polytechnic report to conclude that there were 

a substantial number of unfilled IT jobs. According to a report on the shortage of IT workers 

published by the Department of Commerce, based on moderate growth figures, more than one 

million new IT workers were anticipated to be required to fill newly created jobs between 1994 

and 2005 (NWCET, 1997).93 This clearly indicated a demand for IT workers. Leaders such as 

Jean B. Floten who conducted interviews with the technology firms and industries surrounding 

the BCC area further strengthened the notion of the shortage of IT workers. The level of demand 

for any occupational group comes from a combination of factors such as economic growth, 

organizational growth, high turnover, government technology programs, increased exports of IT 

goods and services and expansion of the user base. The initial research showed that IT workers 

were needed for knowledge-based work in all areas and in companies and organizations involved 

in every kind of product and service. In 1997, IT workers were involved in careers such as 

manufacturing, marketing, sales, customer service, and product development, and were found in 

organizations ranging from high-tech industries, such as software development and 

biotechnology, to service industries such as banking and insurance (NWCET, RATEC & BCC, 

1997).  Thus, the initiative to develop IT standards was initiated by NWCET. It is important to 

note here that the technology worker shortage was perceived as a major factor that influenced the 

development of IT standards at the NWCET, and has sub-factors that contributed to the worker 

shortage such as demand outstripping supply, emergence of new and expanding technologies, 

uncoordinated localized efforts for advanced technology programs and growing concern of 

quality and quantity of workers. 

The SIGITE, on the other hand, had discussed the technology worker shortage as one of 

the sub-factors under cultural changes that influenced the development of the IT guidelines. 

SIGITE did not have specific reference to studies reporting technology worker shortages. 

However, some of the institutions that were involved determined there was shortage of graduates 

                                                 
93 See discussion in chapter 5. 
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through the usage of BLS and state employee need prediction statistics (E. Lawson, personal 

communication, August 1, 2006). The need to produce IT guidelines arose because degree 

programs in IT were already mushrooming and it was determined that degree programs in other 

computing disciplines were not producing an adequate supply of graduates capable of handling 

these very real needs (Joint Task Force on Computing Curricula, 2005). 

 

Emergence of new and expanding technologies 

Both organizations found that skill sets were changing in the computing industry due to 

the fact that new technologies were emerging.  Examples of new and expanding technologies 

that directly impacted the decision to design standards by NWCET were the move from 

mainframe to client-server technology, the increasing impact of Internet technology, and the 

growing popularity of object-oriented design (NWCET, RATEC & BCC, 1996). The most 

obvious trend was the shift away from the large, centralized computing systems used primarily 

for “crunching” numbers and generating management reports that required and attended to by 

teams who took care of equipment and served as intermediaries between the consumers of 

computing and the computers themselves. In the 80s, there was a strong movement to a much 

larger number of smaller, personalized computing systems that were increasingly interconnected 

and easier to use. Paralleling this trend is the increase in embedded computing capability in 

equipment of all types – devices and systems for communications, entertainment, transportation, 

manufacturing, and so on – the marriage of computing with telecommunication, video and other 

technologies. These trends broaden and enlarge the mix of people who work with computer 

systems in any capacity (Computer Science and Telecommunications Board, Office of Scientific 

and Engineering Personnel & National Research Council, 1993). The globalization of wealth and 

competition together with the development of new technologies produced a shift to a new 

economy which is based on the application of information and technology to the development of 

products and services (NWCET, RATEC & BCC, 1997).  

As for  NWCET, the new technologies that were a concern for SIGITE were the Internet 

and World Wide Web that enabled applications in business, allowed remote presence and 

brought upon more challenging roles for databases, human computer interaction and integrative 

programming. Networking and the Web were said to become the underpinning for much of our 

economy. They have become the critical foundations of IT, and it is impossible to imagine that 
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baccalaureate programs would not devote significant time to this topic. The technology of 

telephony and computing has created an increasingly mobile environment where 

communications and connectivity are expected anytime and anyplace. Society has become 

accustomed to connectivity that provides access to information on demand in all aspects of every 

day life. Demand for connectivity to full network service anytime anyplace has resulted in 

enormous growth in wireless networks in the last few years comparable to the explosive growth 

of the Internet in the ‘90s.  In short, it is advances in computing communication technology, 

particularly the Internet and the World-Wide Web that have given rise to the academic field of IT 

(IT Curriculum Committee, 2005) and thus resulted in the emergence of IT degree programs in 

the US. 

 

Conclusion 

The main purpose of this chapter was to illuminate the differences between the factors 

that influenced the development of IT guidelines by SIGITE and the factors that influenced the 

development of IT standards by NWCET. Five major differences were clarified, including the 

use of alternative curriculum development strategies, which included discussions on the locus of 

decision making, the use of expertise, and the use setting, the availability of larger funding, the 

development of support systems, demands for IT education, contribution to IT education and 

mobility considerations. There were not many similarities between the factors that influenced the 

development of guidelines and standards in these two initiatives, as only two factors were 

mentioned in both initiatives. These two factors were technology worker shortage and emergence 

of new and expanding technologies. Both these factors were discussed to elucidate the types of 

new and expanding technologies that were emphasized in both initiatives and the degree of 

worker shortage considered in both initiatives.   The factors that were discussed in chapter 4 and 

5 were revisited. Whenever appropriate, the differences were discussed in terms of their 

relationship to the larger purposes or missions of the educational institutions involved i.e., the 

four-year universities or colleges and the community college. 
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CHAPTER 7 

 

 

CONCLUSIONS, SUGGESTIONS AND RECOMMENDATIONS 

 
 

Introduction 

 

Chapter 7 will provide a summary of findings from chapter 4 and 5 and special highlights 

from chapter 6.  Suggestions are provided to the two organizations studied in this dissertation to 

help with future development of guidelines and standards. One form of aid includes the 

presentation of a checklist that merges factors that influenced the development of guidelines and 

standards in both organizations. These organizations can use this checklist to view additional 

factors that may need to be taken into consideration when developing revisions to the IT 

guidelines and standards, or in developing guidelines and standards for other emerging 

computing degree programs in the future. Recommendations for continued study on the 

emergence of IT degree programs in the US, the study of the emergence of other computing 

degree programs, and emergence of new areas of inquiry will be presented.  

 
Summary of Findings 

Theory development, either qualitatively or quantitatively oriented, has been attempted to 

describe the birth of new sciences (Ben-David & Sullivan, 1975; Ben-David & Collins, 1966) 

and new disciplines (Buchanan, 1975; Burr & Leigh, 1983; Clark, 1989).  However, theories 

describing and explaining the process of emergence of new areas of inquiry, particularly those 

areas of inquiry related to computing have not been developed. This study begins the endeavor to 

develop a middle range theory on the emergence of computing degree programs, and eventually, 

it is hoped that this determination of how computing degree programs emerge will enable me to 

describe and explain the process of emergence of new areas of inquiry related to computing.  To 

develop a comprehensive theory on the emergence of computing degree programs, all the stages 

of research (refer to Figure 1.1 in Chapter 1) must be completed to ensure that perspectives of all 

stakeholders, rapid change of computing and different levels of emergence are captured and 

studied thoroughly. Specifically, this dissertation study is the first stage of this larger research 

plan. 
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The major goal of this dissertation was to identify and describe the factors that influenced 

the development of new guidelines and standards for IT degree programs by two organizations, 

the SIGITE and the NWCET. These organizations were selected because they were the only two 

organizations in the US that had attempted or were attempting to develop IT guidelines and 

standards for four-year degree programs. This study also determined how the factors that 

influenced the development of new guidelines and standards for IT degree programs related to 

the purposes and missions of the educational institutions they serve. 

Factors that influenced the development of IT guidelines by the SIGITE 

Figure 4.1 (in chapter 4) illustrates the factors that influenced the development of IT 

curricula by the SIGITE. The four major factors include: birth of a professional organization, the 

need to nurture IT as a discipline, student interest in IT, and cultural and technical changes taking 

place at that time.  Below is a brief description of each of these factors and the other factors 

associated with them. 

Academicians from institutions that had an interest in offering IT degree programs or that 

were currently offering IT degree programs assembled to formalize the creation of a society with 

the main objective of developing IT guidelines and obtaining accreditation for programs that 

adopted these guidelines. The birth of the professional organization, SIGITE was viewed as 

necessary to strengthen the structure of IT curricula, attain accreditation, encourage the exchange 

of ideas on curriculum and teaching, and enhance IT scholarship. The creation of the society was 

also expected to set the stage for a useful cross-fertilization of ideas among academicians from 

other computing disciplines, which might in turn support creativity and innovation in both 

teaching and research in IT. 

The emergence of IT programs was also perceived as a response to the needs of students. 

The interest of students in pursuing IT degree programs became visible to the involved 

institutions through several indications: decrease in enrollment in other traditional computing 

programs, phasing out of traditional computing programs, and students themselves switching 

from other traditional computing degree programs to IT. IT degree programs were also expected 

to attract underrepresented populations to computing.  

The SIGITE group believed that the development of IT guidelines would contribute 

significantly to the initiative to nurture IT as an academic discipline. IT was acknowledged as 
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having inconsistent and inaccurate definitions, as well as being dynamic and still considered an 

immature discipline. To gain acceptance as independent from other computing disciplines, this 

group of IT educators wanted to prove to the society that IT degree programs served as 

complementary to other computing degree programs, and accommodated the evolution of 

computing.  

There were two major types of changes that resulted in the emergence of IT degree 

programs, and encouraged the initiative to develop IT guidelines; these include cultural and 

technical changes. Technical changes include the emergence of new technologies, particularly 

the Internet and the World Wide Web, which enabled technologies necessary for shared 

databases and interactive programming. There has also been a dramatic shift in emphasis towards 

interaction. Computers have become essential work tools at every level of most organizations. 

Organizations of all kinds have become dependent on networked computing infrastructure to 

such an extent that they cannot function without that infrastructure.  The cultural changes include 

the emphasis on life-long learning (the ability to easily familiarize with new and emerging 

technologies), the availability of diversified careers in computing (including IT), and the 

discovery that degree programs in other computing disciplines were not producing an adequate 

supply of graduates capable of handling the very real needs of organizations, contributed to the 

development of IT guidelines.  

 

Factors that influenced the development of IT standards by NWCET 

Figure 5.1 (in chapter 5) illustrated the factors that influenced the development of IT 

standards by the NWCET. The four major factors that were found to influence the development 

of IT standards by NWCET are partnerships, technology worker shortage, mobility, and 

qualification gap.   

Industries, community colleges, high schools, four-year public universities, four-year 

private universities, professional associations, education agencies, and government agencies 

came together and partnered to develop IT standards at NWCET. It was apparent that there were 

some problems that the industry and educational institutions were facing at that time, which 

included inaccurate profiling of employers’ needs by the academic institutions and the need to 

develop industry mapping to map the skills needed in technological industries to career paths, 

industry standards, and competencies. NWCET’s partnership portrayed an advanced model 
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partnership linking business, education and government to promote IT education. There was 

strong leadership in the partnership between the above mentioned entities that drove NWCET’s 

efforts to match the educational output with the needs of the industry. The availability of 

substantive funding from some of the above-mentioned entities allowed the development of 

standards on a full-blown scale by NWCET.  

Current and projected shortages of technology workers resulted in increased need for 

workers who were skilled and technologically literate, thus encouraging the development of IT 

standards. The development of IT standards proceeded because of demand outstripping the 

supply of technology workers, the need to have a quality workforce and sufficient numbers of 

technology workers, the surfacing of new and expanding technologies, and the efforts among 

educational institutions to coordinate development of advanced technology related programs. 

Another factor that contributed to the development of IT standards was the growing 

“qualification gap” between the knowledge and skills desired by employers and the new workers 

actual levels of preparation. The conditions that bring to light the “qualification gap” are the lack 

of consistency in the available industry standards framework, inadequate current competencies, 

disparity between the actual degree level and degree programs needed to perform IT work, lack 

of employability skills (soft skills) in IT workers and the failure of the current education system 

to educate workers in foundations of mathematics and science and advanced technical education, 

which are elements necessary in IT education. 

Last, but not least, is the concept of mobility. NWCET considered supporting mobility 

through the development of IT standards. Mobility implied education that promotes continuous 

curriculum that allows advanced technical education from high school to community and 

technical college to four-year colleges and universities, establishment of well defined transfer 

standards and seamless transfer agreements, availability of multiple entry or exit points to 

appropriate technical jobs and establishment of the role of advanced education in the context of 

certification. 

 

Differences between the Two Initiatives 

 The differences between the factors that influenced the development of IT curricula 

guidelines by SIGITE and the factors that influenced the development of IT skill standards by 

NWCET were illuminated in chapter 6.  Five major differences were clarified, including the use 
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of alternative curriculum development strategies, which included discussions on the locus of 

decision making, the use of expertise, and the use setting, the availability of larger funding, the 

development of support systems, demands for IT education, contribution to IT education and 

mobility considerations.  

 In regards to curriculum development strategies, I analyzed the differences in terms of 

locus of decision making, the use of expertise, and the use setting based on Short’s (1983) 

suggestion. The locus of decision making used by SIGITE was user-based or site-specific, while 

NWCET utilized the generic and externally based approach.  What this meant was that the 

guidelines developed by SIGITE were to be used by four-year degree granting institutions and to 

those institutions seeking ABET accreditation, thus matching the user-based or site-specific 

approach that indicates the use of curriculum within the developers’ area of jurisdiction. As for 

NWCET, the standards could be adopted for use by two-year or four-year degree programs, thus 

indicating the usage of a generic or externally based approach that allows serving a broader 

constituency than the user-based or site-specific approach. 

In terms of the use of experts in the development of these products, subject matter 

experts, mainly the academics who were offering or thinking of offering IT degree programs at 

their institutions, held the dominant role in decision making in SIGITE. There was almost no 

influence by experts in learning, society, teaching and curriculum. There was some involvement 

of practitioners through a request for comments using a series of three public drafts. However, 

the practitioners’ identities were anonymous, thus the nature of their specialties is not known. In 

NWCET’s initiative, the dominant perspective of building the standards came from the social 

and cultural milieus within which IT education takes place. The presence of technology leaders 

such as President of BCC, Jean B. Floten and retired Chief Information Officer from Microsoft, 

Neil Evans, enabled the creation of NWCET to develop standards for the IT workforce. NWCET 

in pursuing the development of IT standards, requested the expertise brought by the educational 

and government agencies to integrate work-based experiences at multiple points throughout the 

degree; to allow for continuous curriculum from high school to community and technical college 

to four-year colleges and universities; and to allow for multiple entry or exit points to appropriate 

technical jobs.  

In regards to the usage of these products, both the SIGITE and NWCET followed 

processes of trial use, feedback, and refinement until the guidelines and standards were 
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reasonably perfected, before they were released for general use. The SIGITE designed and 

developed subject matter and learning processes for use in the conventional organizational 

structure of four-year colleges and universities rather than what might require alternative patterns 

of schooling. Thus, SIGITE’s efforts can be considered to fall into the category of the limited 

adaptation type. On the other hand, the NWCET left to others the task of adoption, 

implementation and articulation into local programs, thus practicing the open adaptation role. 

NWCET released their product for use, not as a definitive product, but as a springboard for 

further directed development, and to provide some continuing assistance in making appropriate 

adaptations. 

The availability of funding from the NSF and the Washington State Board for 

Community and Technical Colleges was one of the major factors that allowed NWCET, RATEC 

and BCC to begin the initiative to develop the IT standards. Major industry support was also 

provided by The Boeing Company, Microsoft, PACCAR, and other leading edge companies in 

the Pacific Northwest.  Thus, the development of full-blown standards by NWCET in 1997 and 

the reevaluation of those standards in 1999 and 2003 were made possible. In the case of the -

SIGITE, the by-invitation-only conference with institutions that were offering IT degree program 

or thinking of offering an IT degree program that was hosted by Brigham Young University in 

2001 was actually sponsored by the institutions themselves.  Until 2003, the SIGITE member 

institutions financially sponsored their faculty representatives who were involved in the 

curriculum development initiatives by providing support to attend the curriculum development 

meetings. They received a very small amount of funding from Education Board of ACM that 

made the meetings after 2003 possible. Given the limited funding that SIGITE had obtained from 

ACM, the meetings were the only means for discussion and feedback. No other means of getting 

feedback from outsiders were attempted except for the series of requests for feedback through 

three public drafts and some plenary sessions conducted at some conferences attended by IT 

educators. 

 Another major difference that was apparent in the initiatives of these two organizations 

was the inclination to develop support systems. The members of the SIGITE not only wanted to 

develop a professional organization to develop IT guidelines, but also to support the newly 

formed group of academics as they developed their discipline. As for NWCET, the partnership 

that they developed with various entities provided an opportunity for an “industrial symbiosis” 
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support system (a mutually beneficial support system) for both the education partners and the 

industry partners.  

There was also a difference in who was accelerating the demand for IT education in these 

two organizations. In the SIGITE initiative, it was revealed that there was a rapidly growing need 

for IT degree programs among students. The SIGITE members valued their students, saw student 

and community needs as legitimate, and strove to hold students to high standards appropriate to 

the discipline. IT degree program were created to provide a better match with student interests. 

Computing programs also attracted a homogeneous population that included relatively few 

women or students whose ethnic, social, or economic backgrounds were not those of the 

dominant culture. Other changes in the surrounding environment also contributed to the demand 

for IT education, such as interest in producing life long learners, growing concern about the 

worker shortage, the need to have diversified careers in computing, the growing stress on 

organizational needs, the growing focus on interaction and the emergence of new and expanding 

technologies. The demand for IT education came to the attention of NWCET and BCC members 

through a different channel than that of  SIGITE’s initiative. In the NWCET initiative, it was 

apparent that several factors within the industry aggravated the demand for IT workers from the 

industry, such as the need for quality knowledge workers, lack of standards framework, disparity 

between the actual degree level and degree programs, inadequate current competencies, failure of 

science, mathematics and technology education and lack of employability skills. NWCET 

became aware of these factors, and began developing IT standards to provide a supply of IT 

workers equipped with skills related to emerging technologies and with the quality desired by the 

industries.  

Another difference that was apparent in my analysis is the interpretation of the 

contribution of each of these initiatives to IT. The SIGITE was interested in nurturing IT as an 

academic discipline and was convinced that the development of IT guidelines would contribute 

to this purpose. NWCET was more interested in strengthening and improving IT education, and 

contributed to overcome some of the contemporary shortcomings in IT education. 

And lastly, NWCET emphasized mobility more as compared to the SIGITE. One of the 

major factors that influenced the development of standards by NWCET was their commitment to 

provide academic mobility by developing a continuous curriculum from high school through 
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community and technical colleges to a four-year degree that allowed for continued professional 

development for IT workers. 

 

Similarities between the Two Initiatives 

There were not many similarities between the factors that influenced the development of 

guidelines and standards in these two initiatives; only two factors were mentioned in both 

initiatives. These two factors were technology worker shortage and emergence of new and 

expanding technologies. NWCET relied on ITAA and the Virginia Polytechnic report to 

conclude that there were a substantial number of unfilled IT jobs. The SIGITE, on the other 

hand, had discussed the technology worker shortage as one of the sub-factors under cultural 

changes that influenced the development of the IT guidelines. SIGITE members did not make 

specific reference to studies reporting technology worker shortages. However, some of the 

institutions that were involved determined there was shortage of graduates through the usage of 

BLS and state employee need prediction statistics.  

Both organizations found that skill sets were changing in the computing industry due to 

the fact that new technologies were emerging.  Examples of new and expanding technologies 

that directly impacted the decision to design standards by NWCET were the move from 

mainframe to client-server technology, the increasing impact of Internet technology, and the 

growing popularity of object-oriented design. Similar to NWCET, the new technologies that 

were a concern for the SIGITE members were the Internet and World Wide Web that enabled 

applications in business, allowed remote presence and enabled more challenging roles for 

databases, human computer interaction and integrative programming.   

 

Institutional Orientation 

This study examined the differences between the products produced by these two 

organizations to support the two institutional orientations that they serve: community colleges 

and four-year universities or colleges, thus providing useful indicators to both types.  

Educational institutions may choose to develop their own IT degree programs based on one of 

the approaches presented in this study or choose to ignore both and follow their own style. A 

summary of the differences and how these differences relate to the purpose and missions of the 

educational institutions they serve is presented in Table 7.1. 



Table 7.1: Institutional Orientation 

Issue Differences Relationship to the purpose of educational institutions 

Four-year college: Site-specific - 
under the direction of local 
educational authority and used 

 the authority’s area of 
iction. 

within
jurisd

Seeking the mark of accreditation signifies focus of four-year colleges 
and universities to confer advantage to students who will be pursuing 
their degrees in these institutions. Accreditation verifies that students 
have “accredited” skills, thus they will be able to get a higher salary 

Curriculum 
development 
strategies: 
Locus of 
decision making  

Community college: 

Generic – serves a broader 
constituency and purpose.  

Community colleges offer opportunities for people of all ages, thus 
providing mobility for fresh students, returning students and working 
adults to enter the IT workforce system at any point, retrain themselves 
as needed, provide upward mobility as appropriate. The standards were 
mainly developed to allow this type of mobility. 

Four-year college:  Subject matter 
experts, mainly academicians. 

The academicians teaching specialized subjects believe they are the 
professionals in this field. Thus, they believe they can contribute to the 
needs of the students and the society. 

Curriculum 
development 
strategies: Use 
of expertise Community college: 

Social and cultural milieus within 
which the education takes place 

The standards developed attracted nontraditional students, which is one 
of the purposes of community colleges. Also, the involvement of the 
social and cultural milieus parties also signifies strong ties to local 
employers and local industries, which is a function of the community 
college, in general. 
 

Four-year college:  Limited 
adaptation type 

The offering of degree programs in four-year colleges and universities is 
oriented around a single perspective on the situation and needs of a 
particular type of population. 

Curriculum 
development 
strategies: 
Realities of use-
setting 

Community college: Open 
adaptation type 
 

The needs of the local community were met by providing standards that 
can be altered to suit the needs of other educational institutions offering 
similar degree programs. 

Four-year college:  Funding is 
scarce 

Four-year colleges or universities often seek donors themselves to 
develop guidelines and standards. 

Funding 
availability 

Community college: Funding was 
available from government and 
industry. 

Have strong ties to local employers and local industries, community 
colleges generally can secure funding from nearby industries. Due to the 
availability of funding, customized IT training program for the 
workforce needs of the local area can be developed. 
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Table 7.1: Continued 
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Issue Differences Relationship to the purpose of educational institutions 

Four-year college:  Support system 
for all academia related affairs 

Groups of academicians with similar interest in four-year colleges or 
universities often occupy and support a specialized subject. 

Development of 
support system 

Community college: Support 
system that complied with its own 
and nearby industry needs – an 
industrial symbiosis 

The community college is said to be an important supplier of human 
resources to high-performance firms and to their vendors. The 
community colleges produce skilled workers to meet the needs of local 
community and industry. Community colleges offer both strong transfer 
programs in preparation for further study toward a bachelor’s degree 
and a comprehensive set of occupational programs that lead to 
certificates and degrees indicating competence in job skills that are tied 
to the needs of local business and industry. 

Four-year college:  Growing need 
among students and cultural and 
technical changes in the 
surrounding 

Four-year colleges or universities provide specialized programs for 
students when there is a need. Offering IT degree programs would grant 
advantages to students who were really interested in pursuing this 
degree. Four-year colleges or universities also provide opportunities to 
individual students and are able to produce graduates who can apply 
scientific and experimental methods to industry development. 

Demand for IT 
education 

Community college: Led by the 
industry needs 

Community colleges are expected to be the producers of skilled 
workforce and be able to provide highly skilled training to students. 
Community colleges also provide workers with the skills necessary to 
embark on an upwardly mobile career pathway. 

Four-year college:  Nurturing the 
academic discipline 

Offering a specialized program in IT, thus fulfilling a major purpose of 
four-year universities or colleges that is being able to offer specialized 
programs when there is a need to do so. 

Contribution to 
IT education 

Community college: Strengthening 
and improving IT education, 
contributing to overcome the 
current shortcomings. 

Community colleges are expected to re-channel and redevelop new 
intellectual focus on education, in this case IT education. 
 

Four-year college:  No focus on 
mobility 

 Accommodating 
mobility  

Community college: Greater 
mobility to students 

To allow students to embark on an upwardly mobile career pathway. 
 

 



Checklist of Factors 
95

This study also intended to provide a checklist of factors to be considered by individuals 

or organizations who will be involved in the future development of newer versions of guidelines 

and standards. This checklist is not intended to be used just by the SIGITE or the NWCET, but 

also other organizations that may have interest in developing similar products. Thus, I have 

combined the factors that were identified to influence the development of IT standards and 

guidelines for IT degree programs by the two organizations studied in this dissertation.  

However, to indicate the origin of these factors, I used distinct typography to illuminate the 

differences of origin. Green was used for NWCET, blue was used to indicate factors originating 

from SIGITE and lastly, for factors originating from both these organizations, red was used. 

Please refer to Appendix D for the complete checklist. 

Individuals or organizations involved in the future development of guidelines and 

standards may pay attention to these factors, solicit input relating to these factors and may 

thoroughly examine each of these factors to ensure that all angles and aspects have been 

considered. They may pick and choose the factors that are applicable to them based on their 

current context, involvement with other parties and their experience.  Additional lines have been 

included in the checklist to accommodate growth and variety. 

 

Learning from Each Other 

The checklist developed above may be used by each organization to inspect the factors 

that influenced one organization that were not considered by the other. The organizations can 

learn from each other’s experiences and may begin to pay attention to some factors that were not 

under their consideration. These organizations may then use these factors to develop their own 

unique “best factors”.  For example, in the case of  SIGITE initiative, development of 

partnerships between entities such as industry, education, government or professional 

organizations was not considered to be a factor that influenced the development of their 

guidelines. However, in NWCET, this was one of the major factors. Thus, in the future, SIGITE 

                                                 
95 This is a “living” list, thus, many additions and deletions will be necessary as the research progresses through the 
stages of research discussed in chapter 1. This can be considered as a preliminary checklist. 
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representatives may decide to develop a partnership between industry, education, government or 

professional organizations as a precursor to their guideline development.96

Another alternative would be for the two organizations to combine the efforts of the two 

initiatives to coordinate the progression from standards to guidelines and to facilitate articulation 

from two-year to four-year degree programs. 

 

Recommendations for the Further Study of the Emergence of IT Degree Programs in the 

US - What’s Next? 

 As described in the sections above and the previous chapters, this dissertation study 

identified and described the factors that influenced the development of new guidelines and 

standards for IT degree programs by two organizations, SIGITE and NWCET. This study also 

determined how these factors relate to the purposes and missions of the educational institutions 

they serve, that is four-year universities or colleges and community colleges, respectively.  

 As indicated in the section on Limitations of Study in chapter 1, there may be many other 

potential factors that one might expect to have influenced the development of guidelines and 

standards, such as political influence, economic perspective, power relationships and 

globalization. However, through my examination of the documents from both these 

organizations, I did not find any evidence of these factors. Both my background97 and focus on 

the research goal may have affected my ability to identify such factors.  Thus, I believe in order 

to thoroughly complete stage 1 of this research (see Figure 1.1 in chapter 1), the next step in 

continuing this research should be to further investigate these other possible factors. This 

includes examining the process and people involved in initiating, setting and implementing 

guidelines and standards in these organizations, any political influence that may have factored in 

their decisions, any economic influence that may have factored in their decisions, the role and 

process of industrialists involvement in these initiatives and possibly other issues. The 

methodologies for completing stage 1 of this research includes conducting in-depth interviews 

with key individuals and performing more intense analyses of documents to find answers to these 

following possible research questions:98

                                                 
96 This is merely an example of how organizations can learn from each other.  
97 See the section on My Background in chapter 2. 
98 These research questions are tentative and may need to be refined and reformulated when the actual study is 
conducted. 

 176



o Who first initiated the need for guidelines and standards? 

o Whose “voice” had more power? 

o How does partnership “ease”, “intensify” or “complicate” the whole process of 

developing guidelines and standards? 

o How do political initiatives hinder or ease the process of developing guidelines and 

standards? 

o What is the role of each player in these initiatives: industry, education, government, 

professional organization, public and private higher institutions of learning? Where do 

their roles overlap and how do they negotiate their roles? How are consensus achieved? 

To describe and explain the process of the emergence of IT degree programs in the US, 

stage 2 of the comprehensive research plan to develop a theory on the emergence of computing 

degree programs must be completed (see Figure 1.1. in chapter 1).  It is vital to determine how 

the emergence of IT degree programs came about in educational institutions. Although many 

educational institutions that have pioneered the offering of IT degree programs are members of 

the organizations studied in this dissertation, some educational institutions already had begun 

offering IT degree programs before initiatives to develop guidelines and standards came about in 

these organizations.99 Thus, the development of IT guidelines and standards was reactive to the 

degree programs already offered in these institutions. Identifying and describing the factors that 

influenced the offering of IT degree programs in these educational institutions and determining 

how these factors relate to the purposes and missions of these educational institutions will help 

complete the explanation of the process of emergence of IT degree programs in the US.  

As described in Figure 1.1 of chapter 1, in stage 2 of the research the factors that 

contributed to the initiatives by educational institutions to develop IT degree programs in their 

respective institutions will be identified and described. These factors will then be further 

enriched with the description of political influence, economic perspective, power relationships 

and globalization as suggested earlier to complete stage 1. The purpose and major process 

methodologies (such as the document analysis and interview methods) from stage 1 will be 

replicated in stage 2. In stage 2, the pioneer institutions that began offering IT degree programs 

                                                 
99 For example, Rochester Institute of Technology, an active member of SIGITE began offering IT degree programs 
in 1992. 
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in the US will be identified. Documents produced and used by these institutions will be 

examined. In-depth interviews with key individuals involved in the process of offering new IT 

degree programs in these institutions will be conducted. 

Upon completion of stage 2 of this research, the findings from Stage 1 will be combined 

with the findings from stage 2. Theoretical statements that describe the complete description of 

process, factors and events that contributed to the emergence of IT degree programs in the US 

will be presented. 

 

Recommendations for the Study of the Emergence of Computing Degree Programs - 

What’s Next? 

Stage 3 and stage 4 of the research (see Figure 1.1) refer to the study of how other 

established computing degree programs such as computer science, information systems, 

computer engineering and software engineering emerged. These two stages of research will 

result in theoretical statements that will describe the phenomena of emergence of computing 

degree programs in the US, thus extending what was found in stage 1 and 2 of the research. 

Stage 3 will be conducted similarly to this dissertation study, thus similar assumptions 

and methodology will be used. It will begin with the process of determining the organizations 

that produce guidelines and standards for other computing degree programs listed above. Once 

this is established, the time frame for the emergence of guidelines and standards will be 

determined. Then, the documents developed and used by these organizations will be scrutinized 

to identify and describe the factors that influence the development of guidelines and standards in 

these organizations. Through intense document analysis and in-depth interviews, these factors 

will then be further enriched with the description of political influence, economic perspective, 

power relationships and globalization as previously described. 

Stage 4 will be conducted similarly to stage 2 described above, thus similar assumptions 

and methodology will be used. In stage 4, the pioneer institutions that began offering computer 

science, information systems, computer engineering and software engineering degree programs 

in the US will be identified. Documents produced and used by these institutions will be 

examined. In-depth interviews with key individuals involved in process of offering these degree 

programs in these institutions will be conducted. 
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It is expected that in stage 3 and 4 of this research, the quantity of documents analyzed 

and the number of interviews conducted will be larger. This is due to the fact that more than one 

degree program is studied, thus more documents will be associated with these emergences. Also, 

more individuals need to be interviewed to confirm the accuracy of findings due to the fact that 

these emergences occurred quite some time ago. More intense triangulation and cross 

referencing will be needed to ensure that the findings actually reflect what happened.  

Upon completion of stage 3 and 4 of this research, the findings from all four stages will 

be combined. Theoretical statements that describe the phenomena of the emergence of 

computing degree programs in the US will be presented, and thus this will complete the final 

stage of this planned research. A theory on the emergence of computing degree programs in the 

US will be developed. These theoretical statements will also be related and compared to how 

other degree programs from other non-computing disciplines have emerged. 

 

Recommendations for the Study of the Emergence of New Areas of Inquiry – What’s Next? 

In the broadest possible terms, my interest is in understanding the process of emergence 

of new areas of inquiry, particularly those areas of inquiry related to computing.  My long-term 

goal is to describe and explain this process.  My short-term goal (which was the focus of this 

dissertation) is to identify the social interaction factors that characterize that process. To ensure 

that the dissertation could be completed within a reasonable timeframe and the data obtained was 

manageable, this study focused on identifying and describing the factors that influenced the 

development of new guidelines and standards for IT degree programs by two organizations, the 

SIGITE and the NWCET. This dissertation study also included how these factors related to the 

purposes and missions of the educational institutions they serve.  

The stages of research discussed in the previous sections in this chapter described the 

steps that need to be accomplished in order to develop a theory on the emergence of computing 

degree programs.  These steps are not rigid, and are rather iterative and may be reformulated and 

refined as the study progresses. Eventually, I would like to further extend the theory on the 

emergence of computing degree programs that will be developed at the end of the stages 

discussed earlier in this chapter to describe the emergences of new areas of inquiry, particularly 

those areas of inquiry related to computing. Some of the assumptions of this further research are: 
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1. The emergence of a new area of inquiry is a social interaction process that consists of a 

series of events. 

2. A new area of inquiry can be said to be in the process of emergence when multiple higher 

education institutions offer degree programs with similar curricula or to address similar 

skill standards. 

3. The social interaction factors present in the emergence of one new area of inquiry will be 

similar to those factors present in the emergence of another related new area of inquiry 

(i.e., the cluster of areas of inquiry related to computing should demonstrate similarities 

in social interaction factors). 

 
Thus, the theory describing the phenomena of emergence of computing degree programs 

can be used as a basis to study the emergences of new areas of inquiry in computing. The 

emergence of new areas of inquiry related to computing has not been investigated before. As I 

would be beginning a new sociological inquiry in an area where theory has not yet been 

developed, I will only describe possible methods that might be used to study the emergence of 

new areas of inquiry in computing by examining previous studies of emergences of new 

sciences. The actual methodology and stages of research to be pursued can only be determined 

once the stages of research in Figure 1.1 in chapter 1 are completed. 

Some studies have been done to investigate the birth of natural sciences (such as biology, 

chemistry, biochemistry, etc), social sciences (sociology of science, technology studies, 

famology, etc.) and sciences that are in between social and hard sciences (psychology, 

environmental psychology, etc.)100 in colleges and universities. It seems most logical to look at 

examples of how new areas of inquiry emerged in social sciences and sciences that are in 

between social and hard sciences because they seem to reflect the current status of computing 

which is a combination of these two. 

Ben-David & Collins (1966) have documented that the intuitive picture of developed 

disciplines, fields or specialties101 can be found by studying how groups have been charted in 

two ways: by patterns of social interaction102 and by citation patterns and co-citation patterns. 

                                                 
100 These distinctions of sciences were provided by Kathleen Burnett (personal communication, September 26, 
2005). 
101 Here, the terms discipline, field, specialty and new areas of inquiry are used as it is utilized by these cited 
authors.  
102 The planned stages of research in Figure 1.1. only concentrated on the patterns of social interaction. 
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Several events were observed in the emergence of psychology using both ways. One of the 

factors that contributes to the development of a discipline or field of specialty is the generation of 

ideas among faculty in research based institutions. 

Ben-David & Collins (1966) postulate the following:  

…the ideas necessary for the creation of a new discipline are usually available over a 
relatively prolonged period of time and in several places; (2) only a few of these potential 
beginnings lead to further growth; (3) such growth occurs where and when persons 
become interested in the new idea, not only as intellectual content but also as a  potential 
means of establishing a new intellectual identity and particularly a new occupational role; 
and (4) the conditions under which such interest arises can be identified. (p. 452)  

 

Thus, the ripening of an idea contributes to the awareness of a new identity and may lead 

to the birth of a new area of inquiry. Thus, the next step is to intensely study the awareness of the 

creation of new area of inquiry. This can be done by using some quantitative approaches as 

attempted by previous researchers: 

• The study of the emergence of a system of research organizations such as the rise of 

societies for the advancement of certain disciplines of study using citation and co-citation 

analysis (Ben-David & Sullivan, 1975); 

• The study of the social structure of networks and groups (sometimes referred to as 

‘invisible colleges’) involved in the rise of new specialties or disciplines by studying the 

emergence of specialized and general journals or identifying seminal papers using 

citation and co-citation patterns (see White & McCain, 1998; Ben-David & Sullivan, 

1975; Small & Griffith, 1974; Price, 1965).  

• The study of national and international competition among researchers that enabled 

societies to establish and recognize new fields through the study of reputation and higher 

education systems by quantifying the number of achievements, publication and products 

(see discussion by Ben-David & Sullivan (1975) on research done by Pfetsch & 

Zloczower, 1973 and von Girzycki, 1973); 

The academicians may also be seeing an emergence of a new scientific role. In the case 

of psychology,  

...a case of role-hybridization: the individual moving from one role to another, such as 
from one profession or academic field to another, may be placed at least momentarily in a 
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position of role-conflict. This conflict can be resolved by giving up the attitudes and 
behaviors appropriate to the old role and adopting those of the new role; in this case, 
identification with the old reference group must be withdrawn. However, the individual 
may be unwilling to give up his identification with his old reference group, as it may 
carry higher status (intellectual as well as perhaps social) than his new group. (Ben-David 
& Collins, 1966, p. 459) 

 

The individual may innovate to resolve the conflict by several means. An example would 

be to fit the methods and techniques of the old role to something new, thus creating a new role. 

This is known as role-hybridization. The study of role-hybridization pays special attention to the 

personal and social characteristics of the innovators or the innovating group, by quantitatively 

measuring the number of academic positions, and ranking of scholars in originating disciplines 

and how that ranking changed with the emergence of a new discipline (Ben-David & Collins, 

1966). This also can be replicated in the process of studying the emergence of new areas of 

inquiry, particularly areas related to computing. 

 Barber (1987, 1996) has described the beginning of the field of sociology of science.  He 

pointed out several events, ideas and happenings that triggered the birth of the field. All are 

summarized as the following: 

• The development of the general social systems theory that was able to consolidate numerous 

social, structural, cultural and personality factors, which provided a  substantive framework 

for the sociology of science; 

• Beyond this theory mentioned above, other bits and pieces of theory developed by other 

individuals and “massive and striking fact” (Barber, 1996, p. 343) contributed to the further 

emergence of the field; 

• The availability of new methodologies and techniques (at that time) such as survey research 

and citation analysis eased the exploration and investigation into the field; 

• “Cross-fertilization of different sociological specialties” (Barber, 1996, p. 344) profited and 

contributed to the sociology of science. For example, Barber (1996) pointed out that his 

knowledge of the sociology of professions and the sociology of medicine prompted him to 

undertake research on the ethics of research on human subjects which is a concentration of 

the sociology of science; and 
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• Postwar competition among the powers on industrial and military fronts led to new 

institutions for the support of science and to the emergence of organizations and studies in 

science policy; this in turn encouraged government to provide continued support to all forms 

of science  (Barber, 1987). 

The above events, ideas and happenings may have contributed to the emergence of new 

areas of inquiry, particularly areas related to computing. Thus, evidence of the above events, 

ideas and happenings need to be investigated in the emergence of new areas related to 

computing. 

 
Conclusion 

 In this chapter, I summarized the findings of this dissertation study, and illuminated the 

differences between these two initiatives. A summary of the differences and how these 

differences related to the purpose and missions of the educational institutions they serve were 

presented in a table to ease reference. I also attempted to produce a checklist that merged the 

factors that influenced the development of guidelines and standards in both organizations. Both 

these organizations (and even other organizations) can use this checklist to view additional 

factors that may need to be taken into account in developing revisions to the IT guidelines and 

standards, or in developing guidelines and standards for other emerging computing degree 

programs in the future. The checklist also allows these organizations to learn from each other’s 

experiences and may begin to pay attention to some factors that were not under their 

consideration. These organizations can then use these factors to develop their own unique “best 

factors”.  

Lastly, some of the limitations of this dissertation study were addressed by providing 

recommendations to continually study the emergence of IT degree programs in the US, the 

emergence of other computing degree programs, and emergence of new areas of inquiry by 

presenting a tentative research plan consisting of five stages. A stage by stage research plan was 

tentatively presented in this chapter with the intent of developing a theory on the emergence of 

computing degree programs. These five stages of the larger research plan, together with the 

possible replication of quantitative studies that were previously conducted to determine the 

emergence of new areas of inquiry in other areas by other researchers may result in the 
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development of a theory on the emergence of new areas of inquiry, particularly those areas of 

inquiry related to computing. 
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APPENDIX A 

 
VARIOUS DEFINITIONS OF IT  

 
Context Source Definition of IT 

Industry  
 
 
 
 
 
 
 
 
 
 
 
 

Information 
Technology 
Association of America 
in Kuh (1999)  
 
Department of 
Commerce (2002) in 
Moncarz (2002) 
 
Freeman & Aspray 
from Computing 
Research Association 
(1999) 

Those businesses that produce software, provide online services and Internet access, supply computer programming and 
software development, that manufacture computers, their components and peripherals, that produce or sell communication 
services and equipment, and that provide system analysis services or data processing. 
 
 
Those who design, manufacture, operate, maintain, and repair IT products and provide related services across all industries.  
 
 
 
Refers only to computer-based systems. It includes computer hardware and software, as well as the peripheral devices most 
closely associated with computer-based systems. Computer-based systems are defined broadly to include the full gamut of 
technological considerations, ranging from the design and production of chips; through the design and creation of complex, 
computer-based systems for a particular application; to the end-use of such systems. 
 

Education Ellis & Lowell, 1999 
 
Stanford University in 
US Department of 
Commerce (1999) 
 
Joint Task Force 
ACM/IEEE Computer 
Society (2004) 
 
Joint Task Force 
ACM/IEEE Computer 
Society (2005) 
 
 

To count people who have been educated in the core IT fields. 
 
Those developing software embedded in cars, cellular phones, aircraft, and consumer electronics have minimal training in 
software development methodology but are engaged in the development of software. 
 
 
Undergraduate degree programs that prepare students to meet the technology needs of business, government, healthcare, 
schools, and other kinds of organizations. 
 
 
Focuses on meeting the needs of users within an organizational and societal context through the selection, creation, application, 
integration and administration of computing technologies. 
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Context Researcher Definition of IT (Includes occupation based classification) 

Occupation  
 

Bureau of Labor 
Statistics (2003) using 
Standard Occupational 
Classification System 
2003 
 
National Workforce 
Center for Emerging 
Technologies (2003) 
 
US Department of 
Commerce (2000) 
 
 
 
Freeman & Aspray, 
from Computing 
Research Association  
(1999)  

“Core” IT occupations are computer and information scientists, research; computer programmers; computer software 
engineers, applications; computer software engineers, systems software; computer support specialists; computer systems 
analysts; database administrators; network and computer systems administrators; network systems and data communications 
analysts and all “other computer specialists”.   
. 
 
Has eight career clusters: programming and software engineering, technical support, enterprise systems, database development 
and administration, Web development and administration, network design and administration, digital media, and technical 
writing.  
 
Data entry personnel, auto mechanics who use computer diagnostic equipment, medical technicians who operate CAT scan 
equipment, and loan officers who use computers to assess creditworthiness, as well [as] computer programmers, systems 
analysts, and computer scientists and engineers (these computer programmers, systems analysts, and computer scientists and 
engineers classification is based on Bureau of Labor Statistics old taxonomy of job titles) (Ellis & Lowell, 1999) 
 
Four categories of IT workers, depending on the principal functionality in their occupation. They provide examples of 
particular IT occupations that would fall under each of these four categories (conceptualizers, developers, modifiers/extenders, 
and supporters/tenders).  
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Context Source Definition of IT (Includes skills or knowledge based classification) 

 Skills / 
Knowledge 
 

Freeman & Aspray 
(1999) 
 
 
 
 
 
 
 
National Research 
Council (2001) 

Each IT-related occupation is located at a single point on the graph that they have developed. As one moves from left to right, 
the occupations require increasing amounts of IT knowledge. As one moves from bottom to top, the occupations require 
increasing amounts of domain knowledge (knowledge of business practice, industry practice, technical practice, or other kinds 
of knowledge particular to an application domain). The diagonal line separates the IT-related occupations into two classes, 
depending on whether IT knowledge or domain knowledge is more important. If more than half the value provided by a worker 
involves his or her IT knowledge, then this person is considered to be an IT worker. If the person's occupation involves the use 
of IT but it adds less than half the added value to the work, then we regard the person as an IT-enabled worker.  
 
 
IT workers are those persons engaged primarily in the conception, design, development, adaptation, implementation, 
deployment, training, support, documentation, and management of IT systems, components, or applications. This definition 
includes persons who:  

• design, install, upgrade, or maintain and support IT hardware, including computers, switches, routers, and chips with a 
digital aspect to their operation;  

• design, author, adapt, test, implement, maintain, or support software or databases;  

• install, configure, support, maintain, or utilize "back office" systems and applications for use by those who interact directly 
with these systems for business purposes;  

• design, develop, document or train on, or implement computer-based business solutions for clients;  

• undertaking software-based enterprise resource planning or just-in-time inventory control and systems integration;  write 
software code for embedded systems such as hand-held, palm-top devices or equipment controllers; 

• develop design tools, simulation, and IT-intensive systems for the delivery of electronic content;  

• are responsible for testing, documentation, or configuration management; and  

• directly manage IT workers. 
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Human Subjects Committee Approval 
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APPENDIX C 

 

Brief Description Of Interview 

 
Interviewer:  Mega M Subramaniam 
 
Interviewee: Dr.  
 
Date/Time: August 1, 2006 (Tuesday) at 11.00 am EST at  000-000-0000 
 
Summary of research: 
In the last ten years, at least four established categories of computing degree programs have 
emerged in the United States (US) higher education institutions: software engineering, 
information systems, computer engineering and the most recent, information technology (IT). It 
is also expected that new areas of study are likely to emerge. Understanding how and why these 
new computing degree programs have emerged will enable computing educators to recognize 
and comprehend factors and events that contribute to the emergence of a new degree program in 
computing. This dissertation study reports the emergence of IT degree programs in the US by 
exploring the early initiatives of organizations that develop IT curricula guidelines and skills 
standards. The events and factors that triggered the idea to develop IT curricula and skill 
standards for degree programs by these selected organizations will be scrutinized in this study. 
The  primary data for this study is the process and published documents pertaining to the 
development of model IT curricula by organizations that develop IT curricula and skill standards 
for four-year degree programs in US. In addition to these documents, I have analyzed the 
archives of literature that were used by these organizations to support the development of the IT 
curricula. The other source of data for this study will be obtained through conducting interviews 
with representatives from the selected organizations.  
 
This initial finding will then need to be further enriched by investigating the emergence of other 
computing programs of study such as information systems, software engineering and computer 
engineering; this further exploration is beyond the scope of this dissertation. 
 
Purpose of interview: 
The purpose of the interview is to obtain information on the major factors and events that 
contributed to the early initiatives to develop IT curricula guidelines and skill standards in the 
selected organizations. The analysis of primary data for this study (using the process and 
published documents pertaining to the development of model IT curricula by organizations that 
develop IT curricula and skill standards) is now almost complete. I will begin conducting 
interviews with representatives from these selected organizations to determine the accuracy of 
my findings that were discovered through the analysis of primary data.   
 
Main interview questions 
a. What are the important factors and events that contributed to the early initiatives to develop 

IT curricula guidelines (or skill standards) in your organization? Please elaborate on these 
events and factors. 
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b. How would you prioritize these factors and events in the order of its contribution to the 
emergence of IT degree programs? 

c. Do you think this study will be useful? Why? 
 
Follow-Up: 

1. Upon completion of the interview, the interviewer will send the diagram and a short 
description on the factors and events that contributed to the early initiatives of developing IT 
curricula or skill standards in the interviewee’s organization. 

2. The interviewee will be asked to answer the following question in the next follow-up 
interview or via e-mail: 

Based on the diagram (that I had send to you after the first interview), do you believe that this 
diagram is an accurate representation on how the early initiatives of developing IT curricula or 
skill standards came about in your organization? Please explain why or why not. 
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APPENDIX D  

Checklist of Factors 
103

 

  The need to create a professional organization or a society to develop standards or guidelines 

 Cross fertilization of ideas among members in a society to develop standards or 

guidelines. 

  ________________________________________ 

  ________________________________________ 

 

  Development of partnerships between entities such as industry, education, government or 

professional organizations to develop standards or guidelines 

 Funding availability 

 Presence of technology leaders who wish to pursue the development of standards or 

guidelines 

 Current inaccurate employer needs profiling 

 Current need for industry mapping  

 ________________________________________ 

 ________________________________________ 

 

  Interest in accreditation 

 ________________________________________ 

 ________________________________________ 

 

  Contribute to the nurturing of the affiliated disciplines 

 ________________________________________ 

 ________________________________________ 

 

 

                                                 
103 Green font is used for NWCET, blue font is used to indicate factors originating from SIGITE and lastly, for 

factors originating from both these organizations, red font is used.  
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  Interest in developing new programs of study 

 Students showing interest 

 Decrease in enrollment of current program 

 Recruitment of underrepresented population 

 ________________________________________ 

 ________________________________________ 

 

  Cultural changes in the surrounding 

 Lifelong learning 

 Worker shortage 

 Need for diversified careers 

 Uncoordinated localized efforts for new standards or guidelines 

 ________________________________________ 

 ________________________________________ 

 

  Technical changes in the surrounding 

 Emergence of new and expanding technologies 

 Organizational or industry needs 

 Focus on interaction 

 ________________________________________ 

 ________________________________________ 

 

  The need for industry and education mobility 

 Seamless transfer agreements needed 

 Continuous curriculum needed 

 Multiple entry or exit points or levels in industry 

 ________________________________________ 

 ________________________________________ 

 195



 

  The emergence of qualification gap in technology areas 

 Lack of standards or guidelines framework 

 Current disparity between actual degree level and degree programs 

 Current inadequate technology competencies 

 Failure of current education standards or guidelines 

 Lack of employability skills in current employees 

 ________________________________________ 

 ________________________________________ 
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Redesigned two websites for the Call Center Institute and Center for Excellence in Distance 
Learning. Provided recommendations for design and content organization to the web developers 
at the Bell Labs Innovation. 
 
Network Operations Support Specialist (May 1998 – December 1998) 
Virtual Indiana Classroom, Indiana University, Bloomington, IN. 
Provided network support for distance learning courses that were operated through a statewide 
two-way interactive video conferencing via T1 and ISDN lines. 
 
 
UNIVERSITY TEACHING EXPERIENCE 

 

Instructor (August 2004 – December 2006) 

College of Information, Florida State University, Tallahassee, FL. 

Courses taught:  Information Science for both master’s and undergraduate level. Responsibilities 
include develop course content, course schedules, assignments, and projects; grade assignments 
and class participation, participate in chat sessions and classroom discussion; provide outside 
class support during office hours and as needed, and maintain Blackboard course website. 

 

Online Course Developer (May 2006 – August 2006) 

College of Information, Florida State University, Tallahassee, FL. 

Redeveloped course content, course schedules, assignments and projects for an online master’s 
level course, Information Science that was then taught in Fall 2006. This course utilized some of 
the new features of Blackboard Online Learning System. 

 

Graduate Teaching Assistant (January 2003 – July 2004) 

College of Information, Florida State University, Tallahassee, FL.  

Courses taught: Information Science, Information Needs & Preferences and Internet Research for 
undergraduate level. Responsibilities include grade assignments and class participation, 
participate in chat sessions and classroom discussions; and provide outside class support during 
office hours and as needed. 
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Lecturer (January 1999 – August 2002)  

Department of Educational Multimedia, Universiti Teknologi Malaysia, Johor Bahru, Malaysia. 

Responsible for teaching five undergraduate and one master’s level courses in instructional 
design, program evaluation and the design of computer assisted instructional products. 

 

Assistant Lecturer (June 1996 – August 1997) 
Department of Educational Technology & Computers, Universiti Teknologi Malaysia, Johor 

Bahru, Malaysia. 

Taught three undergraduate level courses in educational technology and multimedia production. 
Assisted professors in designing new curriculum for the department. 
 
 
SCHOLARLY PUBLICATIONS 

Books 

Aris, B.; Sharifuddin, R.; and M Subramaniam, M. (2004).  Kaedah Mengajar Sains Komputer. 
Universiti Teknologi.  Malaysia Press: Johor Bahru, Malaysia. A college level book on 
using computers to teach at middle and high school level - in Malay Language. 

Aris, B.; Sharifuddin, R.; and M Subramaniam, M. (2000).  Reka Bentuk Perisian Multimedia. 
Universiti Teknologi.  Malaysia Press: Johor Bahru, Malaysia. A college level book on 

instructional design principles - in Malay Language. 

Peer-reviewed Journal Articles 

M Subramaniam, M. & Burnett, K. (2006, May). What’s the Matter with the Information 
Technology Workforce? First Monday. 11 (5). Available at: 
http://www.firstmonday.org/issues/issue11_5/subramaniam/index.html 

 
Peer-reviewed Conference Papers 
 
M Subramaniam, M. (2006, September). Defining Information Technology Workforce and 

Classifying the Information Technology Workforce: The Challenge. Paper presented at 
the 2006 Association of Internet Researchers Conference, Brisbane, Australia.  

M Subramaniam, M. (2005, October). The Emergence of Information Technology Degree 

Programs: When did it happen?. Paper presented at the 2005 Association of Computing 
Machinery’s (ACM) Special Interest Group in IT Education (SIGITE) Conference, 
Newark, New Jersey.  

M Subramaniam, M. & Burnett, K. (2005, February). Designing a Global Classification System 

for the Information Technology Workforce (ITWF):  Examining Cultural and Societal 

Bias. Paper presented at the 2005 International Conference on Technology, Knowledge 
and Society, Berkeley, California. 

 215



 

Burnett, K. & M Subramaniam, M. (2005, January). Designing a Global Classification System 
for the Information Technology Workforce (ITWF):  Cultural and Societal Bias Issues. 
Paper presented at the 2005 Association for Library and Information Science Educators, 
Boston, New York. 

Burnett, K. & M Subramaniam, M. (2004, October). Defining Information Technology 

Workforce from the Educational Perspectives: A Pilot Study. Paper presented at the 2004 
ACM SIGITE Conference, Salt Lake City, Utah.  

 
Invited Presentations 
 
Burnett, K. & M Subramaniam, M. (2005, February). The Information Technology Workforce. 

Fall 2005 Research Panel Colloquia, College of Information, Florida State University.  
M Subramaniam (2000, December). Successful Distance Learning via Video Conferencing. PT 

Telkom International Conference. Bandung, Indonesia. 
 
SCHOLARLY INTERESTS 

 
Emergences of new areas of inquiry, particularly areas of inquiry related to computing and 
information. 
Sociology of Education 
Information Technology Education and Workforce  
Women in Computing 
Qualitative Methodologies 
 
SELECTED AWARDS & RECOGNITIONS 

 
Academic Career Workshop Participant, Computing Research Association & National Science 
Foundation (February 2006) 
Maglathin Doctoral Research Scholarship, Florida State University (2005-2006) 
Doctoral Dissertation Research Grant, Florida State University (2005)  
John M. Goudeau Scholarship, Florida State University (2004-2005)  
John David Marshall Scholarship, Florida State University (2004-2005) 
Grace Hopper Celebration of Women in Computing Conference Scholarship (October 2004) 
Full Scholarship Award from Universiti Teknologi Malaysia for Master’s Degree (August 1999) 
Dean’s List, Faculty of Education, Universiti Teknologi Malaysia (December 1995) 
Full-Ride Travel Award to Japan from Mombusho, Japan (June 1994) 
Phi Delta Kappa member 
 
PROFESSIONAL  ORGANIZATIONS 

 
Association for Library and Information Science Educators (ALISE) – Student Member 
Association of Computing Machinery’s (ACM) Special Interest Group in IT Education (SIGITE) 
– Student Member and Technical Program Chair Assistant for SIGITE 2005 and 2006 
Conference 
Southeast Evaluation Association (SEA) - Student Member 
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