3. Useful in what conditions?
Coffey 2006 Nursing interventions require critical thinking to select the optimum of available solutions.

Concept mapping supported logical thinking
Taylor 2004 Cites Novak and Gowin 1984

Evaluation of concept maps either quantitative [on closed systems] or qualitative

Problems with both

Suggests interviewing learner to determine reason for missing concepts or links which is tricky
Abel 2006Study of use of concept mapping to integrate theory with clinical considerations--following Daley's advice, allowed more practice over more time. Foound more benefit of concept use than Daley, perhaps as result. Especially successful with very motivataed and low verbal ability students-presumably for different reasons. But concept mapping was not helpful when students did not have basic knowledge first. Still have to teach the linear, lower cognitive level stuff.
Mackinnon 2005 in a technically rich environment, used different software and instructional strategies was successful incorporating Cmapping, an electronic collaborative environment, coaching and expectations on modes of critical thinking
Coffee 2003 
Concept maps used to define  scope of domain when eliciting tacit knowledge from expert--capture input from unstructured interviews, and for review, attach relevanat documents
Alpert 2003 Concept maps used for eval and as instruct strategy not limited to subject in educational areana

Concept maps support idea generation
Castelliano 2002 Professional nursing education trying to get away from process oriented   Found effective for creation of nursing care plans.
Chang 2002 Use concept maps to support reading comprehension-reading summarization
DeSimone 2001 found combination of collaborative learning, concept mapping, collaboration technologies was mutallly reinforcing. CMap tools facilitate externalization of knowledge; collaboration technologies enable sharing and interaction; instructional strategies support critical thinking.Consistent with constructivist philosophy of meaning making through social interaction.

Suggests as instructional strategy combining maps with prose reflection.
Online collaboration asynchronous was hard because hard to read each others maps without synchronous explanantion by author.

Kinchin 2000 Qualitative evaluation of concept maps is practical method to monitor progress of student understanding --informal formative evaluation of instruction_suggest if students willing to proceed to next level of complexity

Support use of qualitative evaluation of concept maps as opposed to other map scoring systems. Other scoring systems rely on closed vocab., resultant maps are the filtered result of students understanding. (?maybe less accurate, less effective at meaning making) Qualitative eval of concept maps no more subjective than qualitative eval of open response; yet informative.
Kinchin 2000 Qualitative evaluation looks at:

Map structure: spoke, chain, net
Map Hierarchy, complexity

Conceptual validity, integration

Kinchin  sees cognitive maps as a flexible tool that classroom instructor can integrate with instructional best practices:

Collaboration- Student concept maps-expressive of individual learning strategies and ability and conceptual sophistication ; can be basis of group selection (tho not sure how)

Concept maps produced by instructors model the knowledge structuring process.
Daley 1999 studied the use of concept maps by nursing students as an measure a means of cultivating critical thinking that was able to integrate theory in clinical practice.

Herl 1999
CRESST and CMAP, among others, support collaboration online

Children enjoyed. Found CRESST teachable.

Do concept maps support critical thinking: Chmielewski 1998 explored the interesting idea of whether the experience of learning to make concept maps trained the learners to think more critically; and if this extended to other learning that did not involve concept maps. He refers to other studies that concept maps help learns to encode and recall the macro structure of the knowledge the map presents.(Rewey, Dansereau, Skaggs, Dijk, 1978). Chmielewski's study supported the hypothesis that CMAP training transferred to cognitive activity that did not explicitly use concept mapping. Students learn to appreciate the value of sorting out main concepts and evaluating their inter-relationships in order to gain a deeper understanding of the knowledge, improvement in learning measured as recall.
Novak 98-

Note: 

Where do you need to organize , use and create knowledge? Everywhere.

Due to globalization, pressure for rapid change, may be more quickly adopted in business settings.

Nesbit 2006based on the results of his meta study encourage learners and instructors to make use of

To promote learning, guide instruction, support collaboration, model content with verbal efficiency-especially important for low functioning learners

Hoban 93 Some variance in cultural context and content context were noted but data was insufficient to establish confounding factors.

Winn 2004 citing Sinatra, Stahl-Gemake, & Borg , 1986 who found information maps proved useful for disabled as well as áble'learners.

K12
Novak 1998

Note: knowledge  like concept , is context dependent. So benefit is general.

Tergan 2006
Especially suitable for e-learning courses and resource based learning scenarios
Kinchin 2000 addresses need for efficient effective strategies that complement other best practice strategies like collaborative learning; the stimulous of cognitive conflict stimulating more active learning. Suggest student concept maps be used to assess their stage of conceptual development related to a subject; and use that information to form effective study groups.
Elementary?

Novak 1998

Our research, and more recent studies by many others in countries all over the world, has shown that young children learn quickly how to make good concept maps,

Middle school?

High school?

Novak 1998

whereas secondary school or university students often have difficulty, partly as a result of years of habit with rote learning (Novak & Wandersee, 1990)

Higher Education and Professional Education

Daley 99 used concept maps to judge the critical thinking involved in applying theoretical knowledge to clinical situations of final semester nursing students--also used in post conference discussions as communication tool
Adult Learning?

Novak 1998
Freire's teachings and writings (see, e.g., The Politics of Education, 1985) have gained worldwide recognition not only for their power in helping adults acquire literacy, but for their general value for empowerment of people. 

Need to consider effect of asking adults to switch to new method--very 
Daley 99Very time consuming for novice adult learners

Organizational

Novak 1998 sees concept maps as one approach to support new knowledge making- essential in face of global competition. 

3.  Suitable for what type of learning?

Training? [Maybe as Info Resource?]
Novak 1998Organizations, especially those that compete on global market have an urgent need- an incentive, to look for better approaches than the more behavioristic do this because I say so training. 
Individual knowledge management
Tergan 2006

Individual knowledge repository-knowledge based access to resources

Facilitates individual elaboration of knowledge[who is elaboration theory]
Discovery Learning?

[nope I said. But Novak shows how concept maps are like a puzzle--you discover where missing pieces fit.]

Novak 1998 gives example of a 6 year old who makes a cmap in science from concepts supplied by teacher; [on properties of water]. He does not use vapor--because not clear. But now teacher can guide him to fit it into his present cognitive structure. Novak cites (See, e.g., Shulman & Keislar, 1966.) to support the failure of pure discovery learning in most situations, for all but the most able students. [We are not all Michaelangelo's.] Novak asserts that we really need to strive for 'meaningful learning'rather than discovery learning as it has been understood.

Experiential[a far stretch]

Formal education- [Not as much about specifics as concepts.]


Brain storming, 

4.  For what purpose?

Aid to creativity
Novak 1998
Aid to creativity? Need to understand relationship of concepts before caqn devise new interrelationships.

Described usually as cognitive learning tool, but not limited to. Good area for future research.
Presentational [passive/receptive]

Study Skills/ course summary/reading comprehension

Winn 2004  cites Holley & Dansereau for study skills; Ruddell & Boyle 1989 for reading comprehension, Fisher et al., 1990  for domain summary
Nesbit concluded 1. concept mapping more effective than other forms of knowledge organization, students learner better from studying concept maps than tex
advance concept organization

Novak 1998 cites Ausabel. Says concept maps have proven useful both to elicit entry level knowledge of learners; and to guide the presentation strategy of new knowledge

reference knowledge model
Tergan 2000 Knowledge creation Means integrating, elaborating, organizing, linking to existing knowledge.

The process is a rich cognitive exercise that forces meaning making.

Advanced formatting editing tools facilitate this.

Supported by studies by Wallace et al., 1998; O'Donnell et al., 2002, Gains and Shaw(1995a)

Resource laden concept maps support efficient & effective navigation by students to get what they need, thus help them build new knowledge.

Maybe concept web search provides more 'context' than the forward and backward arrow on web browser.
E-learning, navigation in resource rich environments

Tergan 2000Easy to disseminate via html/server. McAleese et al., 1999)

Easy to share-collaborate. (Gaines & Shaw 1995b)

McAleese et al., 1999

Coffey et al., 2002

means of communication/collaborataion

Exercise in knowledge/schema building [active, individual or group]
Novak 1998

useful as a tool for teachers to negotiate meanings about knowledge with students
Kinchin 2000 suggests qualitative assessment of learners understanding through qualitative analysis of concept maps useful for teacher to establish how to most effectively group learners for group projects.
Tergan 2000Easy to disseminate via html/server. McAleese et al., 1999)

Easy to share-collaborate. (Gaines & Shaw 1995b)

Organization of ideas [for writing, decision making…]--

Novak 1998

We found that concept maps were a good way to help a teacher organize knowledge for instruction, and a good way for students to find the key concepts and principles in lectures, readings, or other instructional material (cf. Novak, 1991; Robertson, 1989; Wandersee, 1994; Jonassen, Beissner, & Yacci, 1993)

students gained skill and experience in constructing concept maps, they began to report that they were learning how to learn. They were becoming better at meaningful learning and found they could reduce or eliminate the need for rote learning. Concept maps were helping to empower them as learners.

to benefit from concept maps presented in text or lectures, learners needed to construct their own maps and learn this method of organizing their own knowledge. Our work and other studies led to the publication of Learning How to Learn (Novak & Gowin, 1984
Nesbit concluded 1. concept mapping more effective than other forms of knowledge organization, students learner better from studying concept maps than text, 
Unit of knowledge management system

Instructional Design?

Winn cites Jonassen, 1990, 1991 and Suzuki, 1987 as supporting the use of information mapping by instructional designers. Winn explains that the more clearly the designers understand the relationship between the concepts themselves, the better able they will be to design effective teaching/learning strategies.

They can highlight the relationships to what learners already know-facilitating learner integration of this new material.

Kinchin 2000 agrees with above. Also says qualitative analysis of learners concept maps may indicate zones of proximal development.
Macro/ curricular design

Micro lesson design

Content analysis

Task analysis

Units of Learning Management System

Research tools

Novak 1998 found cmap one of tools useful in helping pinpoint gaps in knowledge where research should focus.
Evaluation of learning

Kinchin suggests use  of learner concept maps to monitor learner progress, to fine tune instructional strategies.

Kinchin 2000  suggests simple scheme for qualification of concept maps. Unlike quantitative evaluations, misconceptions and stage of conceptual development is indicated.

Classify predominate concept inter-relationships as:

1. spoke- 1 dominate core concept linked directly to sub-concepts. Sub concepts not linked directly to each other.

3. net- concepts are presented in hierarchy, and integrated --represents :real understanding of relationship. 

Kinchin 2000 analyses concept maps in terms of hierarchy,  complexity, conceptual development.
Novak 1998

As an alternative to typical testing, concept mapping is proving to be a powerful tool for evaluation

. When verbatim recall of definitions of concepts or principles is required, meaningful learners can be at a disadvantage. This phenomenon underlies what Hoffman (1962) described as the tyranny of testing. Evaluation problems are discussed further in chapter 9.
Novak says objective tests are really not so objective. The selection of info to be tested, the wording of question is subjective. Validity of test is function of how well written, how representational,
Novak 1998 cites Perkins (1992) as saying complex cognition is a hard sale--more difficult, more time consuming, may not show up on standardized tests, peers question obsession

Daley 99 scored concept maps by complexity- # of propositions;cross links and hierarchy. And of course correctness. Used to evaluate critical thinking skills needed to solve ill-defined problems.
