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I. Introduction
Societies change and so do the ways in which we think about learning.  Learning theories attempt to explain how we learn and in so attempt to explain the nature of knowledge.  The field of education has seen many learning theories come and go over the years, but a few have survived and still influence the design of instruction today, namely: Behaviorism, Cognitivism, and Constructivism.  Recently, a new set of networked theories of learning have emerged to attempt to address social and technological realities that may influence and even change the ways that we learn.  Current popular theories will be briefly described and compared and contrasted with the developing theory of Connectivism 
 ADDIN EN.CITE 
(Siemens, 2005)
.

II. Behaviorism

Behaviorism, most often associated with the work of B.F. Skinner (1935) was the most prominent learning theory for much of the twentieth century.  Its influence is still strong in the field of education, though it is certainly out of vogue.  This theory holds that learning is the result of an event (stimulus), the reaction to that event (response), and the consequences for that response 
 ADDIN EN.CITE 
(Burton, Moore, & Magliaro, 2004)
.  Through this process, participants modify their behavior to obtain a favorable outcome.  

Behaviorists believe that knowledge is developed through sensory impressions 
 ADDIN EN.CITE 
(Ertmer & Newby, 1993)
.  Learners, therefore, build knowledge through everyday experiences in a type of trial and error approach to knowledge-building.  Each successful cycle leads to the next.  Through these iterative and incremental cycles, we not only learn not to touch a steaming pot, which has an obvious stimulus, response, and consequence, but we also learn how to operate a car, act on a first date, and even speak a language.

III. Cognitivism

Cognitive Constructivism (Cognitivism) is most often associated with Piaget (1952) was popularized as a response to Behaviorism.  Cognitivists faulted Behaviorism for a difficultly in accounting for higher order thinking skills and a lack of focus on the mind in learning 
 ADDIN EN.CITE 
(Ertmer & Newby, 1993)
.

Cognitivists are concerned with how learners "how information is received, organized, stored, and retrieved by the mind" 
 ADDIN EN.CITE 
(Ertmer & Newby, 1993, p. 53)
.  It is often associated with schema theory, information processing theory, and the "mind as computer" metaphor of cognition.  It focuses on the promotion of mental processing; how learners think through problems.  It endeavors to make learning meaningful to each learner for a particular context 
 ADDIN EN.CITE 
(Ertmer & Newby, 1993)
.  The focus is on how learners interact with and process the world.  

For Cognitivists, the learning environment is only part of the learning process.  It is the most immediate, but it does not and cannot account for individual learners' interaction with the content and the connections that they build between existing concepts and new concepts.  These interactions are iterative and accumulative resulting in increasingly complex understandings 
 ADDIN EN.CITE 
(Boudourides, 2003)
.  Cognitivists would likely agree that, though there is a correct answer, no two people come to it in exactly the same way. 

IV. Constructivism

Social Constructivism (Constructivism) is most often associated with Vygotsky 
 ADDIN EN.CITE 
(1978)
.  Constructivism has many similarities to Cognitivism.  They both describe theories of learning that emphasize the construction of knowledge; however, they differ in a number of areas.  The two most important are (1) the distinctions between realism in the two theories, that learning is the result of interaction with the real; and (2) that social interactions are not only the vehicle for learning, they are the vehicle for development.  Growth comes through these interactions 
 ADDIN EN.CITE 
(Boudourides, 2003)
.

Also, whereas both Cognitivism and Behaviorism are objectivist theories of learning, constructivism holds that there is no knowledge that exists outside of the person; there is no objective reality.  We cannot assume that two people understand in the same way.  Knowledge is a process of developing understanding of something in a very personal way through situated activity (Duffy & Jonassen, 1992).  Learners create meaning from their experiences that are separate and different from the meanings developed by others, even those participating in the same experience.  Understanding is based not just on current experiences but the aggregate of all experiences, thus each person brings with him/her a cache of experiences that are brought to bear in a particular situation 
 ADDIN EN.CITE 
(Ertmer & Newby, 1993)
.

V. Connectivism

Connectivism is an emerging theory of learning presented by Siemens 
 ADDIN EN.CITE 
(2005)
, which is representative of the growing interest in networked theories of learning (http://en.wikipedia.org/wiki/Networked_learning).  Siemens establishes Connectivism as a learning theory for the digital age, since previous theories do not adequately account for learning when considering the knowledge requirements of the information age.  Namely, how does learning theory change when information storage, processing, and recall are off-loaded onto devices and through networked connections?

Siemens defines Connectivism as:

Connectivism is the integration of principles explored by chaos, network, and complexity and self-organization theories. Learning is a process that occurs within nebulous environments of shifting core elements – not entirely under the control of the individual. Learning (defined as actionable knowledge) can reside outside of ourselves (within an organization or a database), is focused on connecting specialized information sets, and the connections that enable us to learn more are more important than our current state of knowing. 
 ADDIN EN.CITE 
(2005, Connectivism section, ¶ 1)

In this view of learning, networks (neural, social, and technological) represent a distributed view of knowledge.  In the brain, knowledge is distributed through connections between different regions of the brain and in the networks we form (social and technological) knowledge is distributed through connections between individuals, groups, and devices 
 ADDIN EN.CITE 
(Siemens, 2006)
.  This means that our network connections are not just sources of information, but the very connections that we make are part of our knowledgebase.  This focus on connections between learners and information sources sets Connectivism apart from other popular theories of learning.

Behaviorism and Cognitivism place learning as an internal process and knowledge as an external entity, where learning occurs through the processing of input to arrive at an established knowledge goal.  Constructivism places learning as a social process and knowledge as an external entity, where learning occurs through our social interactions and knowledge is constructed through social interactions.  Connectivism also places learning as social process and knowledge as an external entity.  However, in a Connectivist framework, learning occurs not just through social interactions, but through interactions with and between networked nodes (people, places, devices, etc.).  Hence, while a Constructivist would likely see the network solely as a social medium for interaction, a Connectivist additionally sees the network itself as an extension of the mind.  Learning is a process of connecting networked nodes and information sources 
 ADDIN EN.CITE 
(Siemens, 2005, 2006)
 to inform individuals’ understanding and application of concepts and processes.
VI. Criticisms of Connectivism as a Learning Theory

Connectivism is a new theory of learning and is a theory still in development.  There has been little, substantial criticism of the theory, though, as Siemens states, there has been significant discussion of the concepts involved 
 ADDIN EN.CITE 
(Siemens, 2006)
.  Verhagen 
 ADDIN EN.CITE 
(2006)
 published a brief criticism of Connectivism.  He argued that Connectivism is not a learning theory, but rather a view of 21st Century skill sets.  It does nothing to describe how humans learn or what the nature of knowledge is.  Another criticism was that knowledge cannot exist in “appliances”, which is in response to Siemens’ claim that “Learning may reside in non-human appliances” 
 ADDIN EN.CITE 
(2005, Connectivism section, ¶ 3)
.

The first argument concerns me a great deal.  What is the value of a learning theory that does not adequately describe how people learn (not just conditions for learning to occur)?  Siemens addresses these concerns in his response to Verhagen 
 ADDIN EN.CITE 
(Siemens, 2006)
 including a very useful table 
 ADDIN EN.CITE 
(p. 36)
 (http://www.elearnspace.org/Articles/connectivism_self-amused.htm) that both clarifies his view of Connectivism as well as contrasts Behaviorism, Cognitivism, Constructivism, and Connectivism.
These distinctions and his further discussion on the differences certainly help to clarify how Connectivism can be considered a learning theory.  However, the distinction between Constructivism and Connectivism is still difficult to see and raises questions that will have to be worked out in future interaction/iterations of the theory, including: 

(a) What is the difference between social interactions and networked interactions?  Social interactions certainly happen across multiple networks, through the use of many different tools.  What differentiates these? ; and 

(b) Do social engagement and participation correspond with diversifying a network?  If so, how is Constructivism different than Connectivism, and if not, how are these practically different?

Verhagen’s second argument against Connectivism regarded the potential for knowledge to be stored in appliances.  In my initial readings of Siemens’ discussion of Connectivism led me to this conclusion as well.  Further readings, however, led me to understand that “Learning may reside in non-human appliances” 
 ADDIN EN.CITE 
(2005, Connectivism section, ¶ 3)
 referred to the learning process and not knowledge itself.  Siemens (2008) seemed to have confirmed my understanding in a recent discussion on the IT Forum listserv, “In essence, information is a node, knowledge is a connection, and understanding is an emergent property of the network itself.”
VII. Conclusion

Given the incredible changes in how we find, process, and store information, in addition to the incredible demands put on us by the influx of information that we are responsible for in daily, not to mention professional, decision-making, looking at alternative learning theories is a worthwhile venture.  Connectivism may or may not be able to answer how we do (or will) learn in the 21st Century.  It is, however, a good starting point for this discussion as well as a guidepost in our discussion of how language learning and teaching are undergoing great changes.
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