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Introduction
Alfred Korzybski is credited with first using the phrase, “The map is not the territory” in a presentation to the American Mathematical Society in 1931 (Map–territory relation -, n.d.). In learning, education and instructional design the map is still not the territory.
As we move into the 21st century the speed of technological progress seems to be increasing exponentially. Our understanding of how people learn and how best to facilitate the creation of learning is also changing albeit at what seems to be a slower pace. This paper will explore the known past and the possible future directions of learning, education and instructional design in relation to our ever changing understanding of how people learn and the emerging technologies that impact that process.
In an attempt to explore the process of constructivist learning theory this paper in some ways is a constructivist process. Due to this, the paper itself may seem to drift at times as I apply discovery learning to the act of contextualizing and creating knowledge while I construct my own meaning around the topics discussed.
What is learning?
If learning theory is a framework for the practice of Instructional Design (ID) then understanding how humans learn becomes a critical element. The first step might be to define what learning is. (I say “might be” due to the realization that in a constructivist learning environment definition of a term might not be a first step.)   
I, and I’m assuming many people, have an intuitive sense of what it means to learn. However, defining it in objective terms is like trying to define other equally subjective experiences like love or sadness. In searching for the ultimate definition of learning I was struck by how many different ways learning is defined. One definition seems to capture my understanding of the term, which is “An organism is said to have learnt when it has increased its options for applying, to a specific set of circumstances, new or different behaviour which the organism believes will be to its benefit” (Definition of Learning, n.d.)). Using that definition the author ascribes the requisite conditions of learning which include the ability to; sense what is happening in the environment, judge a response to an event occurring in that environment as good or bad, remember the event, the response and the outcome and respond with a different behaviour. Using this definition, learning then is not a set of reflexive actions yet when we look at the research on experts it almost seems as if at some point, when you really know about something and have been practicing that something for a long time you have learnt it to the point of that something becoming reflexive. One model that accounts for this apparent conundrum is Maslow’s Four Stages of Learning theory also known as the conscious competence theory (Four stages of competence -, n.d.)). 
The Four Stages of Learning theory suggests that learning occurs as a progression through four identifiable stages. Stage one, known as Unconscious Incompetence, is defined as not knowing that you don’t know. Stage two, Conscious Incompetence is the space where we recognize that we do not know something. Stage three, Conscious Competence, is the stage that we most related to traditional learning. It is the stage of trying to become competent though various means including watching, listening, reading, copying, practicing and thinking about or reflecting on the learning. Stage four, Unconscious Competence, is the stage where the skill, internal or external, becomes second nature and reflexive. Of course this begs the question to be asked – How do you teach something that you are not consciously aware of?
To address that question the fourth stage is sometimes split between kinesthetic competence, the ability to do something reflexively but not to be able to teach it to others and theoretic competence, the ability to perform the skill and to teach it. (Four stages of competence -, n.d.) If you think about the skill of language, for example, this makes sense. Most of us are functional experts in using our first language but many of us could not teach others how to speak our language effectively or easily. To be effective we would have to try to take ourselves back to a place of Conscious Incompetence or to a possible fifth stage, Reflective Competence as suggested by David Baume (Four stages of competence -, n.d.).  Many web searches yielded few results for more information about this proposed fifth stage however it did remind me of Donald Schon’s models of reflection in and on action. (Donald Schon- learning, reflection and change, n.d.)
The human brain is unique in many ways. Our brain contains remnants of the reptilian and mammalian brain overshadowed by the later addition of the very large and human neo-cortex, translated to mean the new bark. This is important to know about because we are able to learn using all three parts of our triune brain and more importantly, in the healthy brain, all three parts works together, seamlessly interpreting our experiences and placing them in both memory and context.
The reptilian or hindbrain brain holds our reflexive and life sustaining instincts. Behavioural learning theory rooted in classic and operant conditioning works exceptionally well for this part of the brain. The mammalian, limbic system or midbrain allows us to experience emotions, both our own and the emotions of others. Constructivism, especially social constructivism that focuses on conversation and connecting with others to negotiate socially constructed meaning is possible only because of this part of our brain. The new bark or forebrain allows us to uniquely thing about how we think. Metacognition and Schon’s reflective practice occur in this part of the brain. (Brain Based Learning | Training & Development | Find Articles at BNET, n.d.)
The question, in my forebrain, is which part do we want to exercise the most, as we learn? And in designing learning environments how do we take into account and honour all three parts of the brain? Brain based learning theory takes the complex and interrelated aspects of human brain function and applies that to learning theory which in turn informs program design and the practice of teaching. Brain-based learning theory appears to be in alignment with constructivism. Both seem to be influencing the evolution of instructional design.
Constructivism
 Constructivism as a theory began officially in the 1960’s with Bruner’s work on language learning in young children and was closely linked (by Bruner) to child development theory, especially the work of Piaget (TIP: Theories, n.d.)). According to Karagiorgi & Symeou many variations of constructivism exist including “radical, social, evolutionary, post-modern and information processing”, but all share similar “roots in philosophy, psychology, and cybernetics and attempts to describe how people know the world” (p.18, 2005). The last 40 years has seen the theory evolve and in the last decade constructivism has come into its own and is now considered by many to be the “dominant theory” (p.18, 2005).
Simply put constructivism espouses that people experience the world through their uniquely individualized mental models. Internal and external experiences both form and are informed by these subjectively judged, experientially based internal representation of reality. “It is the individual who imposes meaning on the world, rather than meaning being imposed on the individual” (p.18, Karagiorgi & Symeou, 2005). If this is true then it strongly suggests that the traditional models of instructional design base on behavioural theories of learning and ID need to change.
Future Directions 
 According to the literature the face of ID is changing. Constructivism in one form or another dominates the books, articles, journals and blogs of educators around the world. Sharing front stage and intertwined with constructivist theory is the use of technology as a primary tool to facilitate constructivist learning.  This could be due in part to the conditions of learning and the corresponding methods of instruction that support constructivist methods. 
Driscoll outlines these conditions of learning to include “complex, realistic and relevant environments that incorporate authentic activity, social negotiation, multiple perspectives and multiple modes of learning, ownership in leaning and self-awareness in knowledge construction” and lists the corresponding methods of instruction which include “microworlds, bubble dialog, hypermedia and open-ended learning environments” (p. 391, 2000). For many educators the internet has become a field of dreams as technological advances have created the perfect playing field for constructivist methods of learning and teaching. Recent published reports have supported the notion that technologically facilitated constructivist based learning is the future of education.

The 2010 Horizon Report (Johnson, Levine, Smith, & Stone, 2010) lists key trends in education along with predictions of adoption rates for a variety of new technologies. The Horizon Project describes itself as “a qualitative research project established in 2002 that identifies and describes emerging technologies likely to have a large impact on teaching, learning, or creative enquiry on college and university campuses within the next five years (p.3). This year the report lists six technologies that they believe will impact how we learn and that will reach full adoption between this year and 2015.
The first on the list is mobile computing which includes the use of smart phones, net books and most recently the iPad. Learners are already using mobile devices to connect with each other either directly or via online social networking sites like Facebook and Twitter. Next, with the suggestion that it too will become the norm this year, is open content.
Curtis Bonk asserts that “The World is Open” and that “web technology is revolutionizing education” (2009). I can personally attest to how the move to openness and participatory culture has revolutionalized my personal learning environment and network. I interviewed Curtis Bonk several years ago and have since connected with him on many occasions to ask for advice about engaging learners in creating an open and participatory culture of knowledge creation via wikis. In all cases Mr. Bonk has not only been open and helpful, he was accessible. Summarizing his own work he states “”Anyone can now learn anything from anyone at anytime” (p.7). Granted this may not be a reality for all people all the time however, the possibility of it being true has actualized. MIT’s open courseware is a case in point having made their content freely available for the past decade. Other leading universities followed suit. I recently watched Marion Diamond, famous for dissecting Einstein’s brain and her subsequent research on the brain and enhancing learning through an enriched environment, teach a class at Berkley via their open and free online content. In addition I regularly access my personal learning network on Twitter, a network that for me includes some of the leading thinkers in the field of education.
The Horizon Report (Johnson, Levine, Smith, & Stone, 2010) also lists electronic books, simple augmented reality, gesture-based computing and visual data analysis as up and comers in the field of education. All of these technologies and the online processes they will inspire will have a lasting impact on the field and especially on the profession of instructional design. Much discussion in our cohort has focused on the tools, the technologies and in some ways these discussions have, in my opinion, missed the critical point.
The tools, or technologies, are not as important as what they mean to learning. The shovel is not the primary subject of discussion in anthropology classes nor is the printing press hotly debated in courses in classic literature. The tools are just that, a means to an end. It may be that when the shovel or the printing press was first invented they too were discussed at length and perhaps that is why we seem to expend so much time and energy discussing the merits of the new technological tools we are being presented with. The critical discussion needs to focus on what the tools allow us to do and what possible disruptive outcomes need to be guarded against. Marshall McLuhan who coined the term The Global Village via his book of the same name in 1989, also gifted us with the tetrad, four laws, posed as questions that can be used today to inform our choices around educational technology. These laws in question form are; what does it (the medium or technology) extend, what does it make obsolete, what is retrieved (beneficially), and what does the technology reverse into if it is over-extended (Hempell, "Tetrad: Concept," n.d.).).
Applying the first law in relation to constructivism and technology, the new networked and connected technology we are seeing the emergence of, extends constructivist learning. Further, constructivism is all about personalization or a better term, individualization and the emerging web 2.0 is designed to be individualized. This is becoming even more apparent with the intersecting of the semantic web and adaptive learning technologies which when fully realized will create the possibility of truly individualized learning environments.

The semantic web, as define by the W3C “provides a common framework that allows data to be shared and reused across application, enterprise, and community boundaries. It is a collaborative effort led by W3C with participation from a large number of researchers and industrial partners” (W3C Semantic Web FAQ, n.d). Framed another way, it is what could go on under the internet’s hood that would allow end users to access integrated data, see and analyze knowledge in real time, organize personal information across multiple platforms, access smarter search engines, and leverage social networks among other unforeseen and possibly unimagined applications. The semantic web’s promise is of easy and intuitive knowledge management, sharing and use. In lockstep with and partially dependent upon the semantic web, is adaptive learning technology. 
Future Direction in web-base learning
Adaptive learning technology or systems (ALS) is an example of how the educational landscape is shifting towards designing learning environments as opposed to designing instruction. ALS “demands that we take a fresh look at the pedagogical framework for online education. The framework is multidimensional and includes integrated self-diagnostics and feedback mechanisms for identifying learner preferences” (p.2, Sonwalkar, 2005).
ALS has sprung from constructivist theories of how people learn and artificial intelligence systems theory and application. The idea is to create a new and greatly improved content and learner management system. To some extent this is already occurring in non educational domains. Google’s search engine is intelligent as it learns what I like based on my history of searches. Amazon likewise has developed an uncanny ability to accurately predict what I will not be able to resist purchasing based on my history of book buying and what others like me have purchased. Neither uses outdated census based demographics to predict and suggest, both use artificial intelligence software that aggregates personal and ethnographic data. ALS promises to do the same for personal learning environment providing learners with activities and choices that meet their individualized learning needs and preferences. However, we’re not quite there yet. 
Currently learners are creating their own personalized learning environments from a variety of tools available to them on the web. Many a learner has discovered or been mentored into creating their own learning space via blogs, wikis, and free, customizable web sites like Blogger, Ning, Edublogs and Elgg. Learners are also connecting via social media and sites like Twitter, Facebook and for the more professionally bent, Linked-In, creating their own personal learning networks in the process. These tools when combined allow individuals to collect, store, organize and share knowledge in a way that makes sense to them, when they want and where they want. Many educators are capitalizing on this by using social networks and their own websites, blogs or wikis to connect with learners, again not limited by time and physical space. As this is occurring, naturally, and in many cases unnoticed, it is critical to understand that people seldom move backward. Once a sense of intellectual freedom has been realized most people are reluctant to regress. In addition to this paradigm shift in the learning landscape the move to personalized learning environments may get a boost from policy changes and an increased interest in participatory culture.
The move toward Universal Design for Learning (UDL) is meant to privilege and provide equal access for learners with disabilities. Universal designs are not a one shoe fits all approach; rather it is the idea that multiple approaches are needed to accommodate multiple needs and preferences. 
In our physical environment we have seen universal access designs like cut away curbs the privilege the needs of those in wheelchairs by allowing safe and easier access to crosswalks. Cut away curbs also privilege children and caregivers with strollers and the homeless with shopping carts. The same ideas are now at the forefront of education. “The UDL Guidelines are organized according to the three main principles of UDL that address representation, expression, and engagement” ("UDL Guidelines | National Center on Universal Design for Learning," n.d.) The UDL website cited is a good example of what universal design for learning looks and feels like. The basic information about UDL is presented in a variety of ways. You can choose to watch a video, hear an audio clip or read an explanation. Further the concept of universal design promotes an equally diverse range of activities to evaluate learning. The framework that ULD rests on new research from the field of neuroscience and related brain based learning theory. Simply stated, “UDL uses technology’s power and flexibility to make education more inclusive and effective for all” ("CAST: What is Universal Design for Learning?," n.d.).  Functionally what they are describing is an adaptive and individualized learning environment.
Feasibility
Feasibility is often a product of economy and economy is linked to scale. Online learning, even adaptive and personalized learning environments offer economies of scale. One example of an economy of scale technology is a Learning Object Repositories (LOR).  This is one way that technology is decreasing the cost of online learning. A learning object is a small chunk of content that can be shared. In higher education MERLOT is perhaps the most notorious of these. Technically, to be a LOR the content needs to be tagged with metadata that facilitates search ("Learning object -," n.d.).
Functionally, there is a plethora of learning objects freely available on the web. Many are protected by a creative commons license that allows for sharing provided attribution is maintained. YouTube and perhaps more appropriately TeacherTube are examples of sources for learning objects. Never has there been more freely available content that is re-usable for teaching and learning online than right now. This alone makes online learning feasible, from an economic standpoint, provided it is rooted in constructivism. The implicit constructivist idea that learners control their own learning environment and are able to search out their own resources facilitates the feasibility of this means of learning. More importantly, the environment facilitated by constructivist theories and technological advances that make connecting with the world easy and affordable are becoming a necessity.
Participatory Culture
The Club of Rome, a think tank that required members to have an IQ of 140 or above in addition to a history of social or environmental activism, published two reports in the early 1970’s. The first suggested that there were limits to growth and we, as a world society had better pay closer attention to how we were over using our very limited natural resources. Their second report suggested that all was not lost and that despite the limits to growth, there were no limits to learning.  They also suggested that people can learn in two ways, by shock or by innovation. To learn by innovation two conditions must be present, anticipation of what will happen and participation in creating and actualizing solutions (The Club of Rome, n.d.). With the connectivism that the internet facilitates a truly participatory culture is now emerging. Information is shared and solutions are carved out of the ideas put forth by the virtual crowd. Never in the history of this planet have we had an opportunity to take part in authentic democratic and participatory discourse, sense making and solution finding. People, ordinary people, are finding a voice through the internet and more importantly the voice can be an informed voice. Education and educators of all kinds, from all disciplines, play a crucial role in this as we are so influential in the creation of the mental maps of today’s learners. The question is, can we provide maps that will help us navigate in the territory we now reside in?

Summary

I find that I am reluctant to summarize the content of this paper. APA convention dictates that I do so but constructivist philosophy suggests that this attempt to make sense of my knowledge and place it in a personal context is and always will be formative, permanent beta perhaps. However, nodding to convention, this paper has traversed a very large territory and mapped out only a few small chunks along the way. Education is changing because people and our world culture are changing. As our learning culture changes we create new tools and those tools in turn change how we navigate the world, internally and externally. As we connect more hopefully we will learn to be more inclusive and embrace the mental model of both/and rather than either/or. In respect to instructional design I see it residing on a continuum ranging from behaviourally driven, content-centric curriculum imbued with rigid testing to authentically open, learner centered and constructivist models that nurture self reflection and self-assessment. To create an open and participatory culture we will need the full spectrum of learning and instructional design options to choose from.
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Appendix A
	Designing Instruction
Potentials
	Designing Learning Environments
Potentials

	map
	map

	bureaucratic, autocratic
	democratic

	sequential or circular
	spiral

	learning as a product
	learning as a process

	static
	fluid

	prescriptive
	generative

	top down
	bottom up

	clear
	less clear

	directive
	responsive 

	averaged
	individualized



