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ABSTRACT
The pervasive themes cited by the IT2005 Information Technology Model Curriculum are system integration, use of abstraction, user advocacy, information assurance, adaptability, professionalism and outstanding interpersonal skills. These are aspects of what we teach that pervade and tie together the IT discipline, aspects whose understanding identifies the IT professional. Pervasive themes can be characterized (Meyer,Land[14]) as transformative (change how students think), irreversible (once understood, are never forgotten), integrative (provide a framework for understanding previous concepts), bounding (serve as discipline boundaries in that understanding them identifies someone as a member of the discipline), troublesome (are difficult to teach and learn). This paper illustrates each of these characteristics using the IT pervasive themes and then proposes that an essential aspect of a pervasive theme is that it has an affective component. That is, in addition to cognitive elements (knowledge and intellectual skills), a pervasive theme includes educational objectives that treat values and attitudes. Just as cognitive objectives have a well-known hierarchy of cognitive difficulty, so also affective objectives have a (less well-known) hierarchy of increasing value commitment in which affective objectives can be placed and classified. This paper discusses the affective component in the IT2005 pervasive themes, how they are specified and classified, and how they are achieved using inculcation, role models, role playing, values clarification and analysis, and educational tasks that include natural affective consequences such as project development for real clients.
Categories and Subject Descriptors
K.3.2 [Computers and Education]: Computer and Information Science Education – Information Technology Education.
General Terms
Management, Measurement, Standardization.
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1. PERVASIVE THEMES

In Reynolds[15], the history of the curricular leadership of the Association for Computing Machinery (ACM) in specifying computing curricula was surveyed. This history is found in CC1968 [1], CC1978 [2], CC1991 [3] and CC2001 [4]. More recently, in CC2005 [5], ACM specified multiple computing disciplines including Computer Science (CS), Computer Engineering(CE), Software Engineering (SE), Information Technology (IT), and Information Systems (IS). IT2005 [6] is one of these five curricular volumes. In addition, there is Computer Engineering CE2004 [7], Software Engineering SE2004 [8], and Information Systems IS2002 [12] and CC2001 is re-designated as the CS volume.

As the successive ACM curricula have evolved over forty years, so has the methodology used to specify them. One methodology used from the beginning in CC1968 and all subsequent curricula is to give a three level topical outline. The curriculum content is divided into knowledge areas; each knowledge area is divided into units; each unit is a list of topics. The use of a second methodology began in CC2001 which says “For each of the units in the body of knowledge, we have developed a set of learning objectives designed to promote assessment of student achievement.”  These learning objectives described what students could do when they had completed the unit. A third methodology for specifying curricula is to characterize graduates. This non-reductionist point of view suggests that the whole is more than the sum of its parts, that the learning objectives for the program include strategic level objectives. 
The last and, for our purposes, most significant methodology for specifying a curriculum first appeared in CC1991 and has appeared in every curriculum since then. In each of these, there have appeared elements that are claimed to pervade and permeate the whole curriculum. CC1991 called these elements “recurring concepts”. CC2001 re-affirmed these without elaborating further. CC2005 calls them “essential underpinnings”, SE2004 names them “recurring themes” and IT2005 calls them “pervasive themes”. 
The idea is the same in all these reports -- that there are aspects of what we teach that pervade and tie together the discipline, aspects whose understanding identifies the computing professional. It is the nature of the pervasive and recurring theme that it cannot be taught explicitly, only learned through broad educational experience. This is well known to all of us who have tried to teach, for example, the importance of using a disciplined process in problem solving or, as another example, the efficacy of mathematics in problem solving. Yet, as difficult as it is, it is exactly these deep, recurring and enduring themes that are the most important elements we teach. They are shared by all members of the profession and tie us together as a profession. 
The “pervasive themes” of IT2005 are 

· system integration

· use of abstraction 

· user advocacy

· information assurance

· adaptability

· professionalism and outstanding interpersonal skills 
2. THRESHOLD CONCEPTS

Meyer,Land[14] introduces the idea of threshold concepts that are core concepts that change the way students think. See also Eckerdahl[10,11]. These threshold concepts have five characteristics that seem also to describe the IT2005 pervasive themes (integrative, transformative, irreversible, troublesome, bounding). Let’s consider each IT2005 pervasive theme in turn, illustrating the five characteristics as we proceed.

The first pervasive theme to consider is the use of abstraction:
The ability to manage complexity through: abstraction & modeling, best practices, patterns, standards, and the use of appropriate tools… The most appropriate conceptual tool to deal with complexity is abstraction … to form a model of the situation in which the need for an IT-based solution arises and in which the IT-based solution has to be integrated. (IT2005)
The use of abstraction and modeling is a theme shared with many engineering disciplines. It is troublesome to teach because (a) it cannot be explained, only learned by broad and repeated experience with it, (b) it cannot be broken into parts and taught in pieces, and (c) it is difficult to teach something that is baffling to students when it is obvious to the instructor. 
Many beginning students build an IT project first and then try to retrofit an abstract model onto it because they are told they must. The educational transformation occurs when the students decide, on their own initiative, to build the model first. This theme is irreversible since, once fully adopted, the student will approach all future projects in this way. This ability to use abstraction is not without prerequisite; there is both knowledge and experience that must be completed before the transformation can occur. Abstraction integrates that prerequisite knowledge and experience (the many techniques and formalisms that are used in building IT projects) forming something that is more than the sum of the knowledge and experience that are its prerequisites. This is the pervasive theme and it forms a boundary that separates those who understand the disciplines that use it from those who do not. 
Another pervasive theme is user advocacy:
User centeredness and advocacy. IT graduates do not design and integrate IT-based solutions for their own sake; rather, they design and integrate IT-based solution to help users and/or organizations achieve their objectives. An integrated IT-based solution includes both technological elements, such as hardware, networking, software and data, as well as people and processes. … solutions to problems that have arisen are not always purely technological. 

This statement is not difficult to read or understand, but it is difficult for many to embrace. For many engineers, it is difficult to move away from technical solutions to accept that the technically best solution is sometimes not the best solution -- that integrating a product into the user environment in ways that enhance user effectiveness is part of the task and may limit the range of technical solutions that can be considered. Once understood, it integrates and highlights the strengths and weaknesses of many merely technically correct designs. Certainly, information technology is not the only engineering profession with this theme, but this theme is a boundary between those professions that share this theme and those that do not. Once understood, it is troublesome to communicate with those who do not accept that the user (or, more specifically, user productivity) is a central and essential component of any system design, constraining the space of possible designs. User advocacy is an irreversible attitude or professional value. How do we teach this or any other professional value?  How do we transform students into members of the profession?
Consider information assurance, another pervasive theme:
Information assurance and security. … Security breaches typically occur where different components of a system interface, be it in the interface between different computers in a networked application, or across the interface between the user and the other components of the system. Since IT professionals typically integrate different, often pre-existing components, a lot of their professional activity takes place at such interfaces, and a constant awareness of the possibility of security breaches will therefore enable them to design IT-based solutions that are less likely to put the organization’s assets at risk. (IT2005)
It is true that IT professionals spend a lot of time on the interfaces where security breaches occur. But, this is also where efficiency is often lost, where reliability breaks down, where maintainability is problematic. In short, the IT professional is concerned with all the “-ilities” that occur at the interface (security, efficiency, reliability, flexibility, maintainability, scalability, and so on). The emphasis here should not be exclusively on information assurance, it should be on “professionals typically integrate different, often pre-existing components” and the issues (including, but not exclusively, information assurance) that arise here “at such interfaces”.

The theme is that the question is not whether an IT system is secure or not, reliable or not, efficient or not, scalable or not. In all these areas, the issue is whether an IT system is secure enough, reliable enough, efficient enough, scalable enough. The pervasive theme is that these are qualities that can be managed, reconciled where there are conflicting goals, and bounded (risk of failure, risk of intrusion, risk of limited reuse, risk of worst case response time, …). To adopt this theme transforms a student by integrating multiple previously learned concepts. Once this theme is understood, the perspective is irreversible and its applications are found broadly and repeatedly. It is troublesome for someone with this perspective (someone who thinks the –ilities are manageable) to communicate meaningfully with someone who does not have this perspective (someone who thinks the –ilities are binary, that is, present or not). This is a boundary concept, identifying members of a shared profession.
System integration is another pervasive theme:

A deep understanding of information and communication technologies and their associated tools…  IT-based solutions are typically constructed from pre-designed components, including legacy applications that the organizations already have in place. IT graduates must therefore … integrate existing and new technologies. (IT2005)
Perhaps we, as a profession, have not fully developed this theme. Do we fully grasp the issues of the “-ilities” as they arise, in general, in the client server model or in other service oriented architectures?  Can we compare the strengths and weaknesses of the “ilities” (reliability, security, efficiency, maintainability, reuse, scalability) in various architectures?  Do we have an analytic model that can be used to quantify, qualify and predict these “-ilities” for various alternative architectures?  What are the concepts and what is the theme that integrates those concepts that underlie system integration, irreversibly transforming its practitioners?  What is the irreversible theme shared by members of the IT profession, the theme that is a boundary to the profession and about which communication with those not in the profession is troublesome?  Although work in these areas is surely ongoing, this is a pressing research direction for information technology in its search for an underlying science of integration.
Finally, a few more themes:

Adaptability…  develop life-long learning habits. (IT2005)
Professionalism… includes the sub-themes of life-long learning, professional development, ethics, and responsibility; (IT2005)
Interpersonal skills… requires respect for and appreciation of diversity and the ability to tolerate and appreciate different points of views and approaches to problems or opportunities that arise. (IT2005)
These three themes from IT2005 are clear examples of professional values; they are boundaries that define the professional. They cannot be taught, only learned by broad and repeated professional experience. Instructors are uncomfortable talking about these themes and find teaching them troublesome because they seem so obvious; students don’t understand them except superficially and are unable to fit them into a paradigm that seeks “right answers”. Yet, all instructors recognize the transformation that occurs when students irreversibly “grow up” and become colleagues more than students. They have integrated the many parts of the discipline and have become members of the profession to include the adoption of its professional values.
To summarize, Meyer,Land[14] proposes that threshold concepts have a number of characteristic properties:
· integrative (provide a framework for understanding previous concepts), 

· transformative (change how students think), 

· irreversible (once understood, are never forgotten), 

· bounding (serve as discipline boundaries in that understanding them identifies someone as a member of the discipline), 

· troublesome (are difficult to teach and to learn). 

This notion of threshold concepts captures and characterize what the computing disciplines have called recurring concepts, essential underpinnings, recurring themes and, in the case of IT2005, pervasive themes. 
3. THE AFFECTIVE DIMENSION

What is it about a concept that makes it a threshold concept for a discipline?  For example, why is the use of abstraction a pervasive theme when the use of sorting algorithms is not?  The learning objective for sorting algorithms may be that the student learn to explain, describe, apply, analyze, design and implement a sorting algorithm. Is this enough for the use of abstraction?  Or, does abstraction go further than the ability to explain, describe, apply, analyze, design and implement abstractions?  Is it that the learning objective for abstraction is that the student learn to seek new abstractions, initiate their use, advocate and defend abstractions, appreciate them as a way of thinking clearly, commit to their use and exhibit appreciation for them when they are used well. 
The use of abstraction and the other pervasive themes are about attitude as much as knowledge and skill. The learning objective for the use of abstraction is more than just cognitive (relating to knowledge and skills); it is also affective (relating to attitudes and values). We can understand the threshold concepts of Meyer,Land[14] by realizing that their distinguishing characteristics arise from the usual presence of an affective component. A theme has an affective component (an attitude) that must be adopted or else the theme is not understood. It is, so to speak, a single, blinding flash of insight – the “aha” moment. This flash of insight results in an attitude shift that integrates prerequisite topics by being transformative in ways that none of its prerequisite topics can be alone, instilling an attitude that is more than the sum of its prerequisite knowledge. In this sense, a pervasive theme is irreversible and cannot be unlearned or forgotten; it is an attitude more than it is knowledge. Once understood, it is difficult to communicate with those who do not understand, who do not have the attitude. This is one reason that a theme is troublesome -- it is both baffling to students and obvious to instructors. In a sense, the attitude is a boundary for the discipline, separating those who have the attitude and are members of the discipline from those who do not and are not. 
To learn a pervasive theme, the student must experience it, integrate it, be irreversibly transformed by it, and adopt a new attitude that is the entry boundary into the discipline. Pervasive themes are the most important concepts we teach because they are attitudes and values that transform the student and define our discipline; they are that by which we recognize one another as members of the same discipline with a shared set of attitudes and values.
4. AFFECTIVE OBJECTIVES
The thesis of this paper is to suggest that many, perhaps all, pervasive themes have an affective component and it is this affective component that underlies their status as a pervasive theme. 
To review the history of learning objectives, Bloom,Mesia,Krathwohl[9] is the first and widely influential taxonomy of educational objectives. The objectives are divided into three domains:  cognitive, affective, and psychomotor. It is the cognitive domain (knowledge and skills) that is the most widely referenced domain and is known as “the Bloom cognitive hierarchy”, or simply “the Bloom hierarchy”. In order of increasing cognitive difficulty, it consists of:

· knowledge (recall of data); 
· comprehension (understand meaning, interpret); 
· application (use a concept in a new situation); 
· analysis (separate material into component parts); 
· synthesis (build a structure or pattern); and 
· evaluation (make judgments). 
For example, when teaching sorting algorithms, there are multiple conceptual levels at which we may teach. We can show students the algorithm and then later, on an examination, ask them to reproduce what they have been shown (recall). Or, on the examination, we can ask them to illustrate the application of the sorting algorithm to a given set of numbers (understand). At a more advanced level, we may teach several sorting algorithms together with their strengths and weaknesses and ask a student to select one most suitable for a given application (use). More advanced yet, we may teach students about complexity classes and ask them to classify each of the sorting algorithms they have been taught (analyze). Yet more ambitiously, we may ask them to design their own sorting algorithm and analyze it (synthesis), identifying its strengths and weaknesses, the contexts in which it is and is not a good choice. Finally, we may ask the students to justify whether and why their sorting algorithm is suitable for a given application (evaluation). This is the familiar Bloom cognitive hierarchy that encourages us to specify the cognitive level at which we teach sorting algorithms. 
Less well known is “the Krathwohl affective hierarchy” of Krathwohl, Bloom, Bertram[13] that treats attitudes, values, appreciation, motivation. This affective hierarchy, in order of increasing affective difficulty, consists of

· receiving phenomena (awareness); 
· responding to phenomena (active participation); 
· valuing (acceptance and commitment); 
· organization (organizing values into conscious priorities); and 
· characterization (having internal values that control behavior).
As an example, consider applying this affective hierarchy to the user advocacy pervasive theme (the following is loosely based on Smith[16]):

1. (Awareness) We begin with the small, but real, achievement of just getting the student to be aware of the user of the product being designed, then to be willing actually and consciously to observe a user using the product prototype, and even to focus in on interactions between the user and particular features of the product. 
2. (Participation) It is one thing for the student to observe the user, and it is another for him actually to take satisfaction in the user interaction with the product. The student may move from acquiescence that the user matters, to willingness to modify the design because of user needs, to satisfaction that user needs have been met. 
3. (Commitment) The student may begin with acceptance of the importance of meeting user needs in product design, then may spontaneously initiate consideration for user needs in subsequent product designs. Finally, the student may demonstrate commitment of significant time and resources spent meeting user needs.

4. (Organization) Just because the student commits to meeting user needs does not imply conceptualization – the conscious, intellectually understood and verbally expressed concern for the user perspective. The student who goes to this level will form an organized value system, discussing it with other people and applying it in a variety of contexts. 
5. (Characterization) At this level, the student is not only someone who has an organized and conscious value system, but has become someone who is a source of such values – a person recognized by others as a role model.
Any software engineer should be at level 1 and perhaps even level 2 (satisfaction that user needs are met). But to go to level 3 and certainly level 4 (to commit time and resources to user needs and to advocate this with others) is to be dangerously close to becoming an information technologist more than a software engineer.

Let’s consider several other examples of affective hierarchies in the context of the other IT2005 pervasive themes. The notion is that a specification of the IT curriculum should include placement of each pervasive theme within the Krathwohl hierarchy, but actual placement is certainly open to further discussion.

Pervasive theme: use of abstraction. Where should this be placed in an affective hierarchy?  Should it be Commitment?
1. (Awareness) Uses a model to describe or predict an IT system and can determine whether a model actually describes an observed IT system. 
2. (Participation) Modifies an IT system to conform to its model and feels satisfaction that the model is implemented well. 
3. (Commitment) Initiates development of a model, committing significant time and resources, before beginning implementation of an IT system.

4. (Organization) Develops a conceptualization of the use of models -- applying model building to other aspects of their emerging professional life. Students form an organized value system that justifies the importance of using models in a variety of contexts. 
5. (Characterization)Not only has an organized and conscious value system, but has become a source of such values, discussing it and advocating it with others – a role model for others. 
Pervasive theme: system integration. Where should this be placed in an affective hierarchy?  Should it be Commitment?
3. (Commitment) Initiates rapid integration of multi-layered architectures in response to a short-term user need identified by the student without being requested.

Pervasive theme: Information assurance. Where should this be placed in an affective hierarchy?  Should it be Organization?
4. (Organization) Develops a conceptualization of security -- an organized value system that justifies the importance of security planning in a variety of contexts. 
4. AFFECTIVE INSTRUCTION

The table below and discussed subsequently is strongly based on Superka, Ahrens, Hedstrom [17] that, in turn, was strongly based on the 1973 Superka doctorial dissertation.

	Approach
	Purpose
	Method 

	inculcation
	learn values and value positions that the instructor wants students to adopt
	Modeling; positive and negative reinforcement; mocking; nagging; maniulating; providing biased data; games and simulations; role playing; discovery learning

	clarification
	examine feelings and actions in order to increase awareness of personal values
	Role-playing games; simulations; contrived or real value-laden situations; in-depth self-analysis exercises; sensitivity activities; out-of-class activities; small group discussion

	values development
	develop higher forms of reasoning about values
	Moral dilemma episodes with small-group discussion relatively structured and argumentative

	analysis
	use logical thinking and scientific investigation to analyze social value issues
	Structured rational discussion that demands applicatin of reasons as well as evidence; testing principles; analyzing analogous cases; debate; research

	service learning
	opportunities to act individually and in groups according to values being learned
	Methods for analysis and clarification as well as action projects within the community and skill practice in group organizing and interpersonal relations


Inculcation. 
Inculcation is perhaps the most common form of affective instruction, being used both consciously and unconsciously. The purpose is to instill values in the student that the instructor has chosen. The sources of these values are the standards and behavior norms of the profession. This approach is sometimes mistakenly thought to be narrow and negative, but this is not the case. Professional values such as respect for diversity in the workplace and respect for the client perspective regardless of their background are often taught by inculcation. An instructor who reacts strongly and negatively to a student statement about the stupidity of people who exhibit technical incompetence is using inculcation. Likewise, an instructor is using inculcation when reacting strongly and positively to a student challenge to the display of employee personal information on a public website. Both of these are examples of the use of (negative and positive) reinforcement as a method of inculcation. 
Another method of inculcation is modeling. For example, the instructor may personally model desirable professional behavior such as punctuality or ongoing professional development. As with reinforcement, modeling may be conscious or not. For example, instructor attitudes toward conforming to coding standards when writing example source code is modeled and picked up by students, whether or not the instructor is aware of it. Or, the instructor may discuss the personality of a person who made one of the great historic contributions to the profession, or tell stories about professionals the instructor has personally known and admired, or even make an approving comment about some former student. 
Clarification
The central idea in clarification is that students already have innate values within themselves and are encouraged to uncover these by examining their own feelings and behavior patterns. Here, the values are considered to originate with the student. The goal is to help students understand themselves and to espouse whatever their values are from a rational and self-aware foundation. Although it is possible to be profoundly philosophic about this, the fact is that many professional values are innately shared and the instructor’s task is to help students discover this about themselves. For example, the inappropriateness of a system manager reading another person’s private e-mail traffic, hopefully, is not something to be inculcated in students, but rather something to encourage students to discover about their own sense of value.

Values Development
The values development approach focuses on education that encourages the student to develop a more advanced understanding of professional values that surround some issue by placing the student in situations where the student’s previous professional values are ambiguous or self-contradictory. For example, present a short scenario about a professional who has access to personal, confidential information and discovers evidence that suggests possible security violations. Should the professional report the possible violation or respect the privacy of the confidential information?  The goal is not to inculcate a particular professional value, but rather to develop the professional maturity required to reconcile the value conflicts that occur in professional life.

Analysis
The purpose of the analysis approach is to help the student use logical and scientific reasoning in determining values by studying logical arguments and by gathering scientific data in support of a position. This views the person as a rational being who uses logic and the scientific method rather than feelings and emotions. For example, present students with the question whether it is important to analyze user needs before beginning to implement a system. Or, is it more appropriate to integrate a prototype solution rapidly from available components and then incrementally modify that solution in response to evolving user needs?  Find case studies in the open literature that support each point of view. Identify factors that influence the decision, extract those factors from the case studies being surveyed and conduct a rational discussion of the findings.

Service Learning
The distinctive characteristic of service learning for IT educators is a relationship with a real client who has a real need for an IT product. Opportunities to engage professional values arise throughout this process, including issues of user advocacy and system integration. There is no particular issue or value that is being taught, rather the concept is to allow students to experience the natural consequences of decisions they make in working with an actual client. The natural positive and negative feedback that occurs when a student interacts with an actual client gives the student the opportunity to reflect on the values that are used in making the many daily decisions that arise in implementing an actual IT project. 
5. BRING IT TOGETHER – PERVASIVE THEMES AND AFFECTIVE INSTRUCTION

We began by describing the IT pervasive themes as integrative, transformative, irrevocable, troublesome boundaries to a discipline. Then we proposed that these characteristics of pervasive themes are the result of the presence of an affective component (or attitude) in each theme. Just above, we have reviewed the methods of affective instruction and so are ready to consider how to use affective instruction to teach the affective component in pervasive themes. 
To summarize an initial proposal of the affective statements of the IT2005 pervasive themes, as discussed above and using short phrases with affective verbs, an IT graduate

· feels pride when performing rapid systems integration,
· appreciates abstraction when done well,
· strongly and consistently advocates a user centered perspective,
· has an organized value system that informs security decisions.
It is important to realize that the pervasive themes are not exclusively affective, that they have cognitive components as well, and that these cognitive components are usually prerequisite to any successful affective instruction. To be plain, it is not possible to teach a student to feel pride in their technical competence until they are (or, at least, are becoming) technically competent. All four of these have a similar body of knowledge and cognitive component that must be achieved before (or along with) the affective component.

Let’s consider each pervasive theme in turn.

System Integration. As just mentioned, to teach pride in the ability to perform a rapid system integration in response to short-term user needs, the student must first be taught to perform rapid system integration. Along with this, pride is usually taught using the inculcation approach, although this is not easy. Any instructor can design student projects that are so difficult that only a few students can be successful and that do little more than instill pride in the instructor. On the other hand, any instructor can design student projects that are so easy that there is no pride either in completing them or assigning them. The challenge is to design student projects that build pride, and that means students are successful at solving what they consider to be difficult problems. It is important that the praise delivered by the instructor be perceived by the student as deserved and this requires well designed project assignments.

Pride integrates technical competence as that about which the student is proud and, in so doing, transforms the student. The student begins to identify with others who share that competence and pride becomes an identifying boundary that separates the student from those who do not have the competence. Persons who feel pride in technical competence find it difficult to explain technology to those who are not competent and so find it troublesome.

Abstraction. Think of teaching appreciation for abstraction in the same way as teaching appreciation for good literature, or good films, or good food. This kind of appreciation requires experience with many examples of good abstraction and a lot of discussion of what makes a good abstraction. At the beginning, the instructor uses the inculcation approach by explaining to students why an abstraction is good. This progresses to using the clarification approach as students are shown numerous examples of abstraction and encouraged to reveal their own opinions about what makes good abstraction by discussion with one another and with the instructor. These kinds of discussion need to be an intentional aspect of many courses in the curriculum. This includes student developed abstractions in object oriented programming, data structures and databases. But, it also includes examination and discussion of the strengths and weaknesses of both traditional and current abstractions in network protocols, in graphics API, in user interfaces and throughout the discipline. It is not enough to teach just familiarity with these abstractions;  value clarification requires that the student think about and discuss with others the strengths and weaknesses of these abstractions and so develop an appreciation for good abstractions.

An appreciation for abstraction integrates a lot of merely technical detail and transforms the student perspective, the student suddenly sees an integrated whole, that the use of abstractions make complexity manageable and that well done abstractions are appreciated for their simplicity and elegance. The student begins to identify with others who share that appreciation for well-done abstractions and this becomes an identifying boundary that separates the student from those who do not share that appreciation. It is difficult to explain one’s enthusiasm for IT to those who do not understand abstraction.

User advocacy. Teaching students to adopt strong and consistent positions of user advocacy is at a higher affective level than the first two themes. It must be built on a developed sense of client empathy, an awareness and sensitivity to the client experience. It is expected that this empathy will arise when students work on projects for real clients and receive genuine appreciation from those clients. This is a description of the service learning approach that can be offered in practicum, internship and co-op programs, in team projects at all levels, and in senior capstone projects. Close instructor supervision in all of these is important, especially including discussion of the inevitable value decisions that arise when working with actual clients. As labor-intensive as this kind of instruction may be, it is critical for an IT program, more critical than it is for others of the computing disciplines.

Empathy for the user transforms the student perspective, integrating a lot of merely technical detail by giving it a unifying purpose – the enhancement of user productivity. The student begins to identify with others who share this value and this becomes an identifying boundary that separates the student from those who do not share this user-centric perspective. This empathy for the user is troublesome because it can be difficult to justify to others who do not share it.

Information Assurance. A conscious, intentional and organized value system about information assurance is taught by the values development approach in which the students are repeatedly asked to discuss situations in which their existing value system is not clear. For example, this might be a discussion of whether information stored by employees on employer-owned data stores has the same presumption of privacy as information stored on personally owned data storage. Certainly, awareness of litigation on this issue is important, but it is the value development that occurs in studying it and in other situations that is sought.
The development of an organized value system about the issues that arise in securing an information system transforms the student by integrating a lot of other material the student has previously learned. The student begins to identify with others who share this developed security value system and this becomes an identifying boundary that separates the student from whose who do not share this value system, a boundary that is troublesome because it is difficult to explain deeply felt security concerns to someone who does not share them.

There is an inherent conflict between these last two themes, user advocacy and information assurance, a conflict that strengthens and reinforces both of them. A strongly developed value system about information assurance may appear to conflict with user advocacy focused on the belief that productivity is enhanced by convenience and ease of use. All the various lines of thought that emerge from this conflict can be used to inspire discussion and can only strengthen the student understanding of these two themes. This is clear when considering the importance of a user perspective to the information security professional and, conversely, the importance of information assurance to any user advocate. 
6. OUR RECENT EXPERIENCE

IT2005 describes many skills required for an IT graduate to be successful that are beyond the technical skills in the IT body of knowledge. One of the strengths in attracting students to majoring in IT is its broad applications in many areas. At the U.S. Military Academy, existing courses in other departments were surveyed to determine if they met an IT applications criteria. Inter-departmental memorandum were drafted and courses in remote sensing, geographic systems, military science, and systems management were offered as applications areas for the initial IT majors two years ago. Enrollment more than doubled the following year because students were able to add their own application area, provided they demonstrated appropriate justification. Terrorism, networks, and computer hardware were added to applications area, further broadening the IT major’s appeal.

While using summer internships to increase student interest in a major is not a new idea, using traditionally electrical engineering or computer science internships for IT majors has proven successful at the U.S. Military Academy. Typically, an IT major does not have as much depth in either discipline, but our IT majors perform well because of their hands-on experiences. In the summer of 2007, IT majors participated in internships at the National Security Agency, Dell Computer,  and IRobot. The study abroad program in Chile, France, and Tunisia has also generated student interest in IT. The broad applications of IT combined with making technology fun has allowed the USMA IT program to rival the more established programs in only 2 years of existence. 

7. SUMMARY

We began by revisiting the pervasive themes of IT2005 to find that they are characterized as threshold concepts in the sense of Meyer, Land [14] -- concepts that irreversibly transform students by integrating a prerequisite body of knowledge, that are troublesome to teach, and that are the boundaries that define membership in the discipline. We then proposed that these characteristics of pervasive themes result from an affective dimension present in each theme that can be taught at various levels of an affective hierarchy using a variety of approaches.

It is clear from this discussion of the use of affective instructional approaches that the pervasive themes are, indeed, pervasive. The following suggestions have been identified:

1. Well designed project assignments that build student pride in their ability to do rapid system integration should be integrated throughout the curriculum and can be integrated without interfering with the existing cognitive objectives of those courses. 
2. Repeated discussion of the strengths and weaknesses of various abstractions in all courses will lead to an appreciation for abstraction as a general principle and can only strengthen all other parts of the curriculum. 
3. The use of real clients with real needs (even if this is the students themselves with a real student need) is to be encouraged in all courses. 
4. Finally, the issues surrounding information assurance arise in all settings (from networks, to databases, to web servers) so that opportunties naturally arise to explore value development issues of information assurance throughout the curriculum. 
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