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The song remains the same....
It's 2015.  Those of us who have been in the software business since the 80s and 90s find ourselves "singing an old song" whenever we encounter people in our organizations who want to adopt the latest and greatest thing -- whether it be a new tool, a new set of practices, a new method for making something, etc.  The song is "mutual adaptation" -- any change of significance, whether a hard or soft technology, will require some changes in the way organizations do their business, AND some changes in the way the technology works.  [Leonard-Barton 1988].  Being adamant about "we won't change anything to adopt this new <process, tool, etc>" doesn't work any better in 2015 than it did in 1988 when mutual adaptation was first brought up as a principle for technology transition.
So what's different in 2015?  The biggest difference is WHO is adopting new technologies.  As the defense workforce changes its profile to include younger staff members, we are seeing the effects of the digital native generation.  (Any of us born before 1980 are digital immigrants; we didn't grow up with PC and other personal technologies as part of the background of our lives).  [Presky 2001]  Digital natives approach technology different from immigrants, and they learn about it differently.  So let's look at classic transition models from the 20th century and see what, if any, considerations we need to account for when applying them in today's environment.
In this article I'll discuss five models related to technology transition and adoption that support answering the following questions:
· What kind of technology is it?
· How big is the adoption being contemplated?
· Who will be adopting the new technology?
· What will the change agents or technologists need to provide to improve the chance of the technology's success?
· How do we help people get form their current environment to one that leverages the new technology?
Each of these questions is supported by one or more 20th century transition models.  Some are still useful "as is"; others may need some "mutual adaptation" to be more useful in today's 21st century world.  The observations about digital natives and digital immigrants come from my personal observations over the last 15 years in working with both populations, primarily transitioning practice-based technologies like CMMI and Agile methods.
What kind of technology is it?
First, let's distinguish between technology installation and technology adoption.  Technology installation occurs when the technology is made available to the environment and users who are expected to use it, and often includes some initial training for the first wave of users.  But it doesn't include ensuring that everyone who need the technology has access to it, is trained in how to use it, and that the organizational business practices related to the technology have been adapted to improve the chances that the technology will continue to be used.  [Kemmerer ???] THAT's adoption.  In the rest of this article, we'll be focusing on the things that support adoption, not just installation.
So, what kind of technology are we thinking of adopting?  There are lots of ways to categorize technologies.  Two ways in particular have been useful for us at the SEI.  The first is to categorize technologies as hardware, software, or practice-based.  The first two are obvious.  The third is actually what the majority of the technologies promulgated by the SEI over time have been.  They are changes in the engineering or management practices that are large enough to have many of the same properties, in terms of transition and adoption, as hardware and software technologies.  Things like secure coding practices and CMMI adoption fall into this category.
A second way of categorizing technologies that we find useful is the "Winds of Creative Destruction" model (great title, isn't it?) [Clark et al. ????] This model differentiates technologies in terms of their economic impact:
· architectural technologies drastically change both how something is produced as well as how it is communicated about/promoted in the marketplace
· revolutionary technologies drastically change how something is produced, but don't radically change how it's communicated
· niche creation technologies don't radically change how something is produced, but they do drastically change how it's communicated about
· regular technologies don't radically change either how something is produced or how it's communicated about.
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Figure 1.  “Winds of creative destruction” technology type model
Practice-based technologies tend to be evolutionary or revolutionary.  The title of the model comes from the obeservation that architectural technologies tend to destroy both marketing and production infrastructure and therefore require a much longer adoption cycle unless there is an urgent, dramatic need for the architectural technology in question.  
 
Digitial Immigrant/Digital Native Impact
The consideration when thinking about the 4 types of technologies in relation to digital immigrants and digital natives revolves around the concept that their perception of what is a change in the means of production, in particular, may be different than that of digital immigrants.  The other difference is that the channels for communication and marketing are different between immigrants and natives.  In particular, the use of various social media channels is likely to be a baseline technology for digital natives, where digital immigrants don't typically engage as completely in social media.  I, for example, don't use Twitter, a fairly ubiquitous technology for digital natives, even though i've been in the IT/computer science world for over 30 years, essentially my complete adult life.  
How Big An Adoption is It?
As you might guess, architectural technologies are often quite large in terms of both the changes that are require to implement them and in terms of the effects that they have on the organization.  But even other types of technologies can vary greatly in size.  Paul Adler is one of the researchers in technology adoption who has characterized the size of technology change to help organizations understand how long it may take to achieve the change.  He uses the aspects of the organization that need to change to accommodate the new technology as the way for talking about "bigness".  [Adler 1991] In the diagram below, the way to analyze a technology change is to understand what aspects of the organization needs to change to accommodate it.
<Insert Adler figure>  
A technology that only requires skills of the staff to change is smaller than one that also requires organizational procedures for doing work to change.  And that is smaller than a technology that also requires structural changes in the organization to succeed.  Which is smaller than one that also requires the organization's strategy to change to take advantage of the technology.  The largest, most difficult technologies to adopt are those that require the culture of the organization (its assumptions and values) to change.  The assumption is, as you go up the list, everything below the level you're looking at has to change to be able to address that level.  So  a culture change also requires change to strategy, structure, procedures, and skills.  This model is one that pretty easily communicates to senior management the scope of change and the reason why many technology changes require longer than we would like to think they should take.
I've used the second diagram below to emphasize that trying to implement multiple new technologies can be very confusing to the adopters and stressful to the organization. 
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Figure 2. Adler technology change model – multiple change efforts complicate the situation. 
Digitial Immigrant/Digital Native Impact
For digital natives and digital immigrants, there are two implications for this model.  The first, more obvious one, is that digital natives tend to learn how to use new technology in different ways than digital immigrants.  Their patterns of learning tend to involve more direct engagement with the technology and less traditional (e.g. course-based) learning modes that are relied upon by digital immigrants.  In a population with both groups, you will often find the natives to be impatient with face to face, lecture-based training events, whereas the immigrants will get frustrated with online tutorials that seem to skip over the conceptual aspects to get right to skill application. 
A more subtle difference can come in terms of what is perceived as a cultural shift.  For example, in the health care industry, digital natives --both health care professionals and patients -- have easily adopted electronic health care records, where digital immigrants--health care professionals and patients alike--see electronic health care records use and availability as a large cultural change.  One implication for this in terms of technology adoption planning is that an organization that is led by digital natives, but includes a significant group of digital immigrants, may put less resource and thinking into a new technology adoption than is needed to get the whole organization moving in the new direction.
Who will be Adopting the New Technology?
As individuals, we have different preferences for adopting new technologies, and also as groups we tend to fall into one of a few categories, depending on the technology at hand.  One of the interesting things about characterizing adoption populations is that an individual may be in one category for technology 1, and a completely different category for technology 2.
The Everett Rogers Adoption Population model has been around for over 40 years.  In the 1990s, Geoffrey Moore highlighted its utility for managing high tech marketing, and he also updated it to include the concept of a chasm between two particular categories of adopters.  
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Figure 3. Rogers’ Adoption Population Curve
The basic categories in the Rogers/Moore model are:
Innovators--individuals or groups who require very little prodding to try the new technology, and who generally require very little support for making it work.  They are often serially enthusiastic about multiple technologies of a particular type, always looking for "the next big thing".
Early Adopters--individuals or groups who look for strategic advantage from new technologies, but are not adopting a new technology for its own sake.  They are willing to accept some risks associated with adoption, but only if they can see how the technology fits into the larger picture of their market or their mission. They don't require a "fully baked" solution, but they of support may need some support (usually consulting)to successfully adopt the new technology. Often called "Visionaries".
Early Majority--individuals or groups who are pragmatic about using new technologies -- if it's cooked enough and is visibly useful to support their mission, they will consider adopting a new technology, but they want to be fairly certain of the return on investment they can expect, and even if the technology isn't fully proven in their context, it should be proven in at least one context that they consider relevant to them. Often called "Pragmatists"
Late Majority--individuals or groups who only make a shift to a new technology when it has been proven in their context and is well-supported.  That is, they want training, checklists, tools, etc to be tuned to their context and role.  The less they have to change their practices to accommodate the technology, the better.  Often called "Main Street".
Laggards--individuals or groups who will avoid adopting the new technology, often at great cost to themselves.  They will continue to see problems in the technology long after it has been adopted by the main stream, and will sometimes make serious shifts in their job or other situation to avoid a technology they don't want to adopt.
As I alluded to earlier, individuals will not always be in the same category for every technology.  Using myself as an example, when it comes to software tools like mindmapping applications, i'm probably an Innovator.  I try the free versions of every new one that comes out, and though i have my favorite, it's not unusual for me to try 3 or 4 different new versions and be a beta tester for whatever is in the works.  On the other hand, when it comes to Twitter, I am definitely a Laggard -- I do not want a bunch of people I don't already know "following" my words and deeds.  And there are times, at conferences I've attended, for example, when I miss out on information that some populations only provide via a Twitter feed.  At some point, I may succumb, but it will definitely be kicking and screaming.  I have friends who think Twitter is the greatest thing since sliced bread.  The beauty of humanity is, indeed, our diversity!
I mentioned earlier that Geoffrey Moore's addition to the adoption population model was the concept of the chasm.  The chasm he is referring to is the communication chasm that typically exists between the Early Adopters and Early Majority.  See Figure <xx> for a diagram that illustrates the chasm.
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Figure 4. Illustration of Moore’s version of Adoption Population Curve Showing Population Characteristics.
 Even though Early Adopters and Early Majority both have "Early" in their labels, it turns out that they don't actually have a lot in common in how they communicate about a technology and its benefits, or about what concepts like "support" means to them.  For Early Majority, support tends to mean that, even if i have to do some work to adapt the technology to my context, the things i will need -- templates, training, checklists, procedures, will be there for me, even if they are somewhat generic.  Early Adopters expect to develop some of those supports themselves.  The main "support" they're looking for is someone who understands the technology well enough to guide through putting together implementation and communication transition products.
This is an important concept for transition agents who are trying to figure out which parts of their adoption population would be good candidates for pilots of a new technology, a common way of trying on a new technology being considered by the organization.  
Early Adopters tend to be good candidates for "technical feasibility" pilots.  Those are pilots to assure the organization that the technology actually works as advertised and that it could meet the needs of the project or organization, even if it would require some adaptation on the part of the organization to make it fit.
Early Majority adopters tend to be good candidates for "adoption feasibility" pilots.  Those are pilots that actually test out support mechanisms like training, templates, and checklists -- the technology itself is not in question; this kind of pilot is about the support mechanisms that are available and how well they work for the population that is more representative of the organization.
 
Digital Immigrant/Digital Native Impact
The implications of digital immigrant/digital native populations on this model mostly revolve around the expectation that digital natives are less likely to be Laggards in information technology settings, as long as those settings are related to the technology environments they are familiar with already.   For example, digital natives typically pick up smartphone-based apps more readily than digital immigrants.  But as with the larger population, not all digital natives will be Innovators or Early Adopters all the time, so it's still worth investigating the population that you're dealing with in any particular instance.
What will we Need to Provide to Enable Adoption? 
Once we know who is adopting what and how big an adoption we're looking at, the next model that helps us move an adoption forward is the Adoption Commitment Curve model.  This model is based on research in how individuals learn new things, which is one of the key elements in adopting most technologies.  
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Figure 5. Patterson-Conner Adoption Commitment Curve.
The stages for the Commitment Curve are:
Contact:   Contact is the stage where we first learn about he name of the technology and its general purpose.  If you're in contact stage, you probably can't expand the acronym associated with the technology, but you have a vague idea of who is promoting it and why.  
Awareness: In Awareness, we are learning more about the general attributes of the technology and who might be candidates for adopting it.  We can tell you what the acronym means and can give a high level description of it, but can't yet articulate how the technology would work in our particular environment.  
(From the viewpoint of designing mechanisms to transition a group from one stage to another, Contact and Awareness are often treated together, since the kinds of mechanisms they use are similar.)
Understanding--In Understanding, we learn enough about the technology to move from what the technology is to understanding how we could apply it in our own environment.  We haven't yet tried it, but if pressed, we know how we would do it. If we can't get to this stage, we are not likely to get very far with actual adoption.
Trial Use--This is the stage where we first actually USE the technology for our mission/operational goals. The inflection in the curve increases as we move into the stage because the shift into Trial Use takes a large amount of energy and support.  We're not just "fixin' to get ready" anymore, we're actually using the technology in a realistic setting.
 (Limited) Adoption--Adoption or Limited Adoption is the stage when we have proven to ourselves that the technology works (Trial Use has provided us with Technical Feasibility pilots) and we're now performing Adoption Feasibility pilots -- rolling out the technology with the appropriate supports to the intended populations for adoption.  The reason this is sometimes called Limited Adoption is that the technology hasn't made it into the organization's policy or infrastructure yet, so it could be somewhat easily displaced if something better came along or something disastrous occurred when using it.
Institutionalization--This stage is when the new technology shifts into being the new status quo within the organization.  Policy and infrastructure supports are in place that will make it difficult to move away from the use of the technology, and generally speaking, people in the organization would resist ceasing its use since their work is supported by it.
Internalization--This stage is when people have become so invested in the technology that they would seriously sabotage any attempts to remove it, and some might even leave the organization because of it.  In terms of technology adoption, most organizations are NOT seeking Internalization, because they know that most technologies will need to be replaced in the future and a technology that is internalized is very difficult to displace.  The main reason for understanding this stage is to be able to recognize the symptoms that an organization has internalized the technology that you're trying to replace with something new.
If we understand these stages, then we have an opportunity to ask (and answer) the question -- "How do I help people move from one stage to another?"  We'll discuss a more general answer to that question in the next section.  But in relation to explicitly helping people through these adoption stages, the answer is that there are specific types of communication and implementation support mechanisms that help individuals and groups move from one stage to another. 
Generally speaking, communication mechanisms help people move from Contact through Awareness to Understanding.  Although communication mechanisms are also used for later stages, the character of support changes to implementation support mechanisms for Trial Use and through Adoption and Institutionalization.    
Examples of communication mechanisms include, but are not limited to:
· blog posts
· pod casts
· case studies
· training events
· conferences (virtual or face to face)
Examples of implementation mechanisms include, but are not limited to:
· templates for creating artifacts
· checklists for performing tasks with the technology
· measures used to gauge changes in performance due to the new technology
· policies for when to use/not use the new technology
One observation about using this model is that it can be very helpful to diagnose anomalies that you are seeing in an adoption setting.  I have often found that organizations try to move too quickly to Trial Use, without helping people to understand "what does this mean to me and my work?".  Conversely, I have also seen organizations that ignore the implementation supports that their constituents need to be successful in using a technology, focusing instead on the conceptual benefits of the technology.  When I am working with an organization on adopting new practices or technologies, I can quickly determine their focus by looking at the kinds of transition mechanisms that they have made available to support the transition. 
 
Digitial Immigrant/Digital Native Impact
This is one of the places where there can be significant differences in how digital immigrants and digital natives approach new technology adoption settings.  Since the Adoption Commitment Curve is essentially a learning model that was built with the assumption of digital immigrants (the original model was published in 1981, when there were no digital natives yet!), it's worth thinking about how it might differ when dealing with digital natives.
In my experience, the biggest difference between the kinds of transition mechanisms that immigrants and natives needs revolves around the Concept, Awareness, and Understanding stages.  These tend to go faster with digital natives and the mechanisms that they will choose to help them move through the stages will often be different than those chosen by digital immigrants.  A clear difference is in using online references and resources vs print and/or face to face events like trade shows, conferences, and training courses.  In speaking with a colleague who works for a company that sponsors conference events, we were discussing the progress of "virtual conference" events where online presentations are provided as well as chat and other facilities for engaging participants informally.  They don't yet collect demographic information on participants (they plan to, though), but his strong impression was that the proportion of participants over 40 years of age was quite small in comparison to the over 40 population who attended the face to face version. (Note that there may be income and other factors besides digital native/immigrant that could color this observation--without more empirical data, it's difficult to attribute causality.)
When it comes to the implementation stages -- Trial Use, Adoption, and Institutionalization, what I'm observing anecdotally is that digital natives expect to be able to use a new technology with minimal support other than that provided by the technology itself.  So, for example, there is an expectation that new internet or phone apps won't actually require formal training -- they are expected to be intuitive (from a digital native's viewpoint).  Technologies like Agile methods and practices, that are more team-based, are expected to be able to be done by the team with coaching but without formal training.  I recently experienced this with a team of software developers.  One team member was upset that there was no training scheduled for how to "do" Agile practices (the immigrant).  The others on the team wanted an informal, question/answer-based coaching session.  I ended up doing something that started out as coaching but did have elements of more traditional "here's how this technique is done" flip chart instruction.  In this case I was able to satisfy both groups but that isn't always easy to do, especially if you're not conscious of where some of the differences in learning preference may be coming from.
How do we help people get from here to there?
When I first worked at the SEI, we used a model to help people understand organizational change based on phase transitions of water and ice -  to help an organization move to a new state, we first had to "unfreeze" the organization before refreezing it into a new configuration.  Although this simple model does explain what you observe in relation to organizations or groups who are changing, it wasn't very helpful in terms of helping a transition agent to help move the change along in a systematic way.
In 1997, Jerry Weinberg published the fourth volume of his Quality Software Management series, subtitled "Anticipating Change".  [Weingerg 1997] In it he introduced a model of change that has proven to be much more useful at actual guiding an organization through a significant technology change process.  Generally termed the Satir Change Model (named after its initial author, Dr.  Virginia Satir), it looks at change from the viewpoint of those trying to make the change in their own behavior.   
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Figure 6. Satir Change Model
Prior to a change being introduced, whether it is understood or not, there is a Status Quo of performance that has some baseline variation but is generally stable.  When a Foreign Element (a technology change, in this case, though it could also be an organizational restructuring or market change) is introduced into the environment, the individual or group goes into a period termed Chaos, which is defined by the much higher variability in performance that is seen.  During this period, individuals and groups are trying to determine the character of the change, whether or not they actually can or should adopt it, and they are seeking ways to make the change work within their overall framework of performance.
If the individual or group can figure out how to make the change work for them, that insight is termed the Transforming Idea.  We might think that the Transforming Idea is the point at which we can expect the more stable performance, at a higher level, which is normally the reason for introducing the Foreign Element.  We would be wrong in that thought, because the Transforming Idea typically is something that will require the creation of implementation support mechanisms (see prior section) and will require practice of the new behaviors to make sure they actually do work (technical feasibility) and that they can be adopted by the others in the group that are needed to cooperate for the change to be successful (adoption feasibility).  During this timeframe, performance tends to improve and not vary quite as much as during the Chaos timeframe, but without this stage, it's unlikely that a new, stable Status Quo can be reached that maximizes the contribution of the technology change to performance.
There are several specific things that Weinberg recommends to help an organization move through Satir's stages.  A key to moving through Chaos, not surprisingly, is authentic communication about the conditions that led to the need for the change, one of the hardest things to come by in situations of large organizational or technology change.
Another note in using this model is that it works well in concert with the Adoption Commitment Model.  Many of the communication mechanisms needed to get individuals and groups to Understanding on that model are the same things that help individuals and groups move through Chaos to get to the Transforming Idea from the Satir viewpoint. 
Digital Immigrant/Digital Native Impact
The Satir change model is probably the least impacted of the models we are talking about in terms of digital immigrants and digital natives.  The thing i have observed most often with digital natives is that, for software-related technologies, they tend to move faster through Integration and Practice, with less implementation support, than digital immigrants.  However, when it comes to practice-based technologies, like adopting new security practices or Agile methods, the main difference is in the character of supports that they respond to, rather than having much difference in how long they move through the stages on the way to a new Status Quo. 
Summary
Five questions, five models that support understanding a technology and its implications for an organization.  Humans do change from one generation to the next, as evidenced by the digital immigrant/digital native dichotomy that we are seeing today, but much of human nature remains the same.  That makes these 20th century models of analyzing various aspects of technology change continue to be useful in today's world.   I think I'll start calling them the "classic" models of change, although they certainly were novel when we first started identifying and working with them when the SEI first started.
I wrote this article to remind us that the classic models can still help us today to analyze and implement the "new thing", whatever that is.  But while relying on these classic models, we also need to reflect on new ideas that help us to adopt something new.  In this article I highlighted the digital immigrant/digital native dichotomy that can affect an organization's ability to deal with a technology change.  There are other new ideas worth considering to enhance the richness of our understanding and ability to analyze and apply supports to organizations undergoing significant technological change.  Never stop learning!
For More Information...
All of the models discussed here in general are discussed, along with tools and techniques for applying them in the context of CMMI adoption in the book, CMMI Survival Guide:  Just Enough Process Improvement, which I co-authored as Suzanne Garcia (prior to my second marriage) along with Dr. Richard Turner.  
The foremost author on digital natives and digital immigrants is Marc Presky, whose seminal 2001 book, Digital Game-based Learning, has influenced much of my early thinking on this topic, and he continues to author significant work related to understanding and working with digital natives.  
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