2. Supported by theory
Taylor 2004 agrees misconceptions are hard to correct through instruction- and may interfere in further knowledge construction
Winn 2004 Concept maps help Instructional Designers better understand relationships between concepts in instruction; type of relationship affects choice of instructional strategy.

Stresses importance of active learner vs. passive learner--creating own knowledge vs. receiving it

Graff 2005 notes useful relationship between cognitive information processing style; preference in hierarchial structure of knowledge as expressed in their concept maps. Those who are wholist who prefers to think in terms of Gestault  prefer all levels of abstraction on the surface of one concept map, which appear more complex, but not dense in terms of levels.  Analytics partition there knowledge to submaps. Their maps will be less complex, but more dense.

Novak 2002 to relearn or correct misunderstandings, require

1. learning be 'meaningful' means connect to what I person knows. Rote learning won't do it.2. Need to correct knowledge structure which concept maps facilitate

Alpert 2003  Electronic concept maps like CMAP that support links to other maps representing different levels of the knowledge hierarchy is a form of chunking data, to reduce cognitive load  

Levels of knowledge are levels of abstraction

A map of submaps related to a mental schema
Maps are concise because of chunking, and because reduce redundancy
DeSimone 2001

Rote learning may lead to dependence on learning strategies that do not  transfer of knowledge to problem solving, particularly in ill-defined domains.
Suggests ideally students be guided in design of maps using Gestault principles--like message design, that would make them easier for individual maybe others to read.
Kinchin 2000 By 2000, cites general literature support for concept maps. 

Concept maps make existing knowledge explicit; supporting it's integration with new knowledge --representing the mental model of understanding. In the sense that the learner creates instead of discovers knowledge; the concept mapping process is compatible with constructivism. Concept maps help organize knowledge- so it is easie3r to understand.

Cocnept maps of complex domains created by learners make explicit gaps in understanding.
Daley 1999 Daley 99 describes theoretical support for concept mapping support for critical thinking. Describing Ausubel's theory of meaningful learning:

Learners learn by organization of information; assimilation and integrating into existing knowledge structure. This cognitive activity is made manifest through concept mapping.The hierarchial struction of the knowledge exercises deductive and inductive reasoning, analysis and synthesis. 

Higher order concepts contain the 'sense'of lower order concepts; even when the details are forgotten.  
Abel 1998 map/prose research-to help with prose learning explored why . Found support for conjoint retention of prose with an associataed map. The memory of the map structure supports memory of the prose content through both the visual and semantic channels which are separate but reinforcing. Concept maps assist memory in two ways.  mnemonic function: information processing theory-an easy cue-a graphical image, is linked with a harder to remember prose passage. The concept map provides 'hooks' on which to cognitively 'place' information, where it will be easy to retrieve later.  The benefit of the dual coding was found to be more pronounced when difficult prose requires initial encoding -understanding it enough to link to other knowledge. The cognitive effort required to make the map 'make sense' is related to the Merrienboer (2005) as germaine cognitive load- that is necessary for meaningful learning.
Nesbit 2006 considered theories that supported potential benefit of concept maps:

Theories considered sometimes conflicted with each other; did not necessarily establish the concept map as the a priori agent of enhanced learning. 

1.  Paivio, 1986, dual coding theory states that verbal knowledge and mental images are stored separately neurologically. They thus mutually reinforce retrieval of related information. 

2. Kulhavy's (Verdi & Kulhavy, 2002) extend  dual encoding theory to conjoint retention theory which explains spatial graphical structure of concept maps supports recall of the associated text. Some disagree.

3. Verbal coding and cognitive load theories--disagrees with dual encoding that schematic of concept map processed non-verbally. Instead, the maps present more concise verbal representation- so less cognitive load.  Also, chunking is facilitated by color coding or spatial organization of concept nodes.

4. The act of deep interaction between learner and material required to translate verbal representation to concept map is what causes deeper learning-not just the concept map.(Novak & Gowin, 1984). 

5. The conciseness of knowledge representation is more important to learning outcome than the concept map per say; maybe concept map is just another form of organization like outline. 

Winn 2004 views information mapping in general as consistent with the cognitive theory of learning. Creation oinformation maps requires active  learner activity focused on making  a representation of knowledge that is personally meaningful. 

Novak 98

rote learning, even though we know that what we learn will soon be forgotten and it will not be of value in future learning. Such fraudulent learning may allow us to pass school exams, but contribute little or nothing to future learning or acting.

MEANINGFUL LEARNING UNDERLIES

•
THE CONSTRUCTIVE INTEGRATION OF

•
THINKING, FEELING, AND ACTING

•
LEADING TO EMPOWERMENT FOR

•
COMMITMENT AND RESPONSIBILITY 

Meaningful learning results when the learner chooses to relate new information to ideas the learner already knows. Its quality is also dependent upon the conceptual richness of the new material to be learned. Learner has to choose not to do rote learning. Rote learning occurs when the learner memorizes new information without relating it to prior knowledge, or when learning material that has no relationship to prior knowledge. There is a continuum in learning from pure rote to highly meaningful, and Fig. 3.1 represents this continuum. 


Meaningful learning has three requirements: 


1. Relevant prior knowledge: That is, the learner must know some information that relates to the new information to be learned in some nontrivial way


2. Meaningful material: That is, the knowledge to be learned must be relevant to other knowledge and must contain significant concepts and propositions. 3. The learner must choose to learn meaningfully. That is, the learner must consciously and 

deliberately choose to relate new knowledge to knowledge the learner already knows in some nontrivial way.

Meaningful learning and obliterative forgetting. [Ausabel] Even when forget the details attached to a concept, the meaning of that subsuming concept has been extended by [once knowing] those details. 2. Meaningful learning is retained longer-sometimes much longer, than rote learning. 3. Meaningful learning is more connected to cognitive structure- easier to apply or transfer. 4. Subsuming concepts facilitate constructing new learning.  Compare with rote learning: Laboratory studies have shown that information learned by rote inhibits subsequent learning of additional similar information (Suppes & Ginsberg, 1963).

Meaningful learning is empowering, useful tool personally

Theory can improve practice directly by providing an explanatory framework to guide practice, and indirectly, by helping to improve research in education

Understanding meaningful learning is the foundation needed to understand the nature of knowledge and knowledge creation.

Ausubel's (1962, 1963, 1968) theory of meaningful learning.

Knowledge is context dependent

Humans engage in thinking, feeling, and acting, and these combine to form the meaning of experience

There is a complex interplay between our knowledge or thinking systems of the brain and those systems involved with emotion or feelings

Cognitive learning involves the learning of concepts and structures-but stored meaning is affect by stored emotional states as will as experience of action.

Piaget in his numerous writings argued that the perception of the regularity must come first, and this was dependent on the cognitive developmental stage of the learner (Wallace, 1976). Vygotsky (1962), on the other hand, held that the availability of a label for a concept can be helpful in acquisition of the concept.

Representational learning is a form of meaningful learning where the learner recognizes a word, sign, or symbol as a label for a specific object or event or category of events or objects.

the full conceptual meaning of technical vocabulary may take years, and for some students little more than representational meaning may be achieved. When definitions for vocabulary words are learned by rote, representational learning does not automatically advance to conceptual learning. However, representational learning may provide language labels that may serve to facilitate concept learning (Vygotsky, 1962).

When knowledge structures are well-organized, higher order concepts that are more inclusive and more general subsume lower order concepts that are more specific and less general.

concepts, which I define as perceived regularities in events or objects, or records of events or objects, designated by a label

superordinate learning when a new over arching concept is learned that makes clear how previous concepts relate.  

Meaningful learning ful learning makes condition based, elaborative, cognitive learning theory, contextual learning, constructivism--all make sense.

the term fact to indicate a valid record

Principles are relationships between concepts. Principles tell us how events or objects work or how they are structured.

Our knowledge storage system consists of at least three parts: (a) sensory or perceptual (PM) memory; (b) short-term or working memory (STM); and (c) long-term or permanent memory (LTM).

Concept maps facililtate collaborative 'meaning making' of social constructivism, 

lack of enthusiasm for Piaget's developmental stage theory at best.

Ausubel's (1968) assimilation theory of learning and development (Novak, 1977b)

Ausubel's (1963) The Psychology of Meaningful Verbal Learning, which placed emphasis on the role of concept and propositional learning in schools, we have found more power and parsimony in his ideas than in those of Piaget and his followers'

Ausabel said single most important factor affecting learning is what learner already knows.

Novak adds the metacognitive skills of how to learn meaningfully.

Novak research has found concept maps useful for determining what a student knows or misunderstands therefore to guide instruction. (cf. Wandersee, Mintzes, & Novak, 1994).

Ausabel proposes advance organizer of high level representation of knowledge to be covered. Introducing major concepts and their relationships. This becomes a framework upon which students can place subsequent more detailed information.

Wittrock (1974), a former student of Ausubel's, has put forth a generative theory of learning,

Tergan 2006

Based on the collective body of evidence, it seems reasonable to conclude that by age 3, all normal children can think hypothetically and deductively ("formal operationally," in Piaget's [1976, p. 24] terms) in domains where they have acquired adequate conceptual/propositional frameworks. 

Flavell (1985)Older minds not so different, bust have more background to draw on.

Piaget did contribute how young minds construct meaning

Daley 1999

Novak 1998 Ausabel presented when his ideas were in sharp contrast to behaviorism

Novak found Ausabel theory gave more meaning to his results on problem solving: besides cognitive ability and knowledge stored, the cognitive structure-quality and quantity determined ability.

Support for Ausbel theory shows new meaningful learning results in brain activity in areas where related information is previously stored, implying new information is being integrated into old information. The concept mapping process parallels, and thus supports [theory] this meaningful learning.

Ausabel also emphasized the reception--discovery continuum of learning. Concept maps support the latter.  Advanced organized to be effective must take into account learners original knowledge; and organize presentation  of new knowledge accordingly. [details?] concept map is intrinsically suitable

Novak 1998Advantages of combined semantic/visual representation:

Concise view or representation-easier to scan, easier to retain (Kommers & Lanzing, 1997, p. 424)

Dual channels (visual and semantic) reduces cognitive load (Sweller, 1988, 1994).

Çhunking -new digital tools  allow expansion and contraction of detail. Once micro view is mastered; it is represented as a 'çhunk' in the more macro view

Multiple resources [sound, text, picture, video, web links, other cmaps] can be attached as 'links' to concepts, enabling learner choice-providing barrier free access without cluttering the interface and the landscape of the knowledge.

Collaborative learning (social constructivism for meaning making) is supported by new tools

