	Note: I have been harping on this topic for weeks now, so rather than just repeat myself I am just going to go over a few interesting points in the articles and will reference my previous postings along the way. 

 It has been 16 years since Clark and Kozma took to the journals to hash out their differences. Whom has history borne out so far? I think, and the data backs me up on this, is that Clark has won the day. In his article he proposes a replaceability challenge which challenges Kozma and others to find a media that would yield learning that are not replaceable by other means. To date, unless I missed something, the challenge has not been met. Even new technologies that have appeared since these articles were published, like the rise of the internet and the availability of online classes, has not shown to have any significant differences in learning. In fact, I believe that SIUE's own Dr. Liu (he teaches the ed research and designing distance ed classes for the IT program) has done a fair amount of research into this area and, again, no significant differences. Clark makes the point when deciding which media to use, the decision should be based on "the less expensive and most cognitively efficient way to represent and deliver instruction." I really like this mindset because it speaks to a frugality that is often missing in instruction. For example, in order to learn about computers you will obviously need a computer, but you don't need the top of the line model. If you are learning about the U.S. Constitution, you really don't need anything more than the text of the document and relevant commentary. In fact, adding more to the presentation, I think, will detract from the underlying content and will reduce cognitive efficiency. 

 In his article synthesizing the debate, Dave mentions that Kozma pointed to Sesame Street as an example of providing learners with "seamless learning." That phrase really intrigues me. I had mentioned in a post a few weeks ago that unless we could interact with the brain directly (I used the Matrix movie as an example) we wouldn't see a great improvement in learning. So, would I agree to Kozma's point? Not exactly. First of all, consider the Sesame Street audience. Young children really are like sponges and in fact it's difficult to teach anything too fast for them. I am not a an expert, but I would also venture to guess that because their brains are still in development overdrive, that makes the learning appear to be seamless. For example, everything is new so there are no pre-conceived notions to shatter or cognitive dissonance to wrangle with. Also, although my memory of Sesame street isn't crystal clear, I recall that there was a lot of fluff in each program and the true instructional bits make up only a small percentage of the whole. 

 Clark also claims that media is not directly responsible for motivating learning. I would agree, but I do not like to take this stance because generating external motivation is not only very difficult, it is often fruitless. Research has shown that learning expectations are far better indicators of student achievement than motivation (I understand achievement is not the same as learning, but I take the research as I find and I think it's a reasonable analog).

 In Kozma's article, he does concede that research has yet to firmly establish the relationship between media and learning. He notes that one reason for this is because of the behaviorist roots of the field and what is missing are cognitivist and affective views. Kozma takes the view that learning is "active, constructive, cognitive and social process by which the learner strategically manages available cognitive, physical, and social resources to create new knowledge by interacting with information in the environment and integrating it with information already stored in memory." I couldn't agree more. Kozma then notes that a theory of media should be devised that is grounded in those assumptions and use that to define media, research its effectiveness, and design instruction accordingly. In other words, let's play Calvinball!!

One example that Kozma uses is something called Thinker Tools that was used to teach Newtonian physics. A study was found that students who used the program performed better than students who learned the content in more traditional ways. I may not need to point out the problem with this study but I will anyways. The reason that the program performed better is because it was designed by experts with input from physicists. So, you had a group of elementary students going through a program that was designed with the input of someone with a deep background physics performing better than older students that learned from a high school teacher. Of course those students that were given the instruction from the expert did better. I have mentioned the importance of teacher knowledge before in previous posts about how poorly teachers do on the GRE as well as the benefits of having access to expertise in lecture environments. 

A better test would have been if the program did better than students who received instruction from the same physicists that designed the program. I'd be willing to bet that it would show the same as all of the other research: no significant difference. However, the study that Kozma mentions does point out something useful, namely that media can provide a stop gap when expertise is lacking. So, referring back to Clark, if we are teaching physics we should use the most cost effective means. Buying licenses of this program may be cheaper than hiring a teacher with an advanced physics degree, so that would be the route to take. 

Kozma does bring important ideas to the table, like the above example, but research since these articles were written have backed up Clark. That's not to say that a new media won't appear that really does improve learning, it just hasn't yet. Let's keep our eyes peeled for it though.
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	For those that don't recall, my project will be an instructional unit teaching chess.  Based on my understanding of the readings, I will not be using anything high tech in my unit.  Consider, Bobby Fischer learned to play back in the 50's long before computers were widely available and he went on in 1972 to pretty much single handedly defeat the entire technological might of the Soviet Union (this is really a fascinating story and the book Bobby Fischer Goes to War gives it a fair treatment and is a great read).  

However, because I would be teaching many students at once, I would have to go beyond just using a regular chess board which is what I would use if teaching a single student.  Something like this would be all that's needed.  

Beyond learning the rules and basic strategy and tactics, the best teacher of chess is experience.  That is why providing the learners opportunities to play will be a big part of my program.  (There is a big idea there if someone wants to jump in a chew on it for a bit)
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	Ok, so after some feedback from I thought I should go a little more in depth in my delivery method choice.  Here gos.

I am pretty much firmly in Clark's camp, so for me the key question becomes not which media will cause the most learning, but rather which will be most efficient with limited resources, namely time.  I could do up PowerPoints with various chess positions, but that would leave me hamstrung to adjust things on the fly so I will use a demo board.  They are cheap and effective.  As Clark says, a specific media is not required to learn,"only that certain media and attributes are more efficient for certain learners, learning goals and tasks."

I have already mentioned that best chess teacher is experience, so I will have ample opportunities for the learners to play.  I suppose this could be considered social interaction a la Honan, but I am wary to concede the point out of fear of Dave jumping on my case about changing my position ha ha.  I'll just add that sitting down with a board by yourself and playing through the recorded games of great players is also an excellent learning method, but I would hesitate to subscribe that to a group of 5th graders.  
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	Will your project include any chess problems or puzzles as a learning strategy?  If so, you do have a potential use for media.  There are a number of books and computer programs that allow students to practice exercises.  However, that's not to say they are necessary.  You could simply set up problems on chess boards or even simply have the students solve them on paper.  A benefit of chess problems on the computer is that it would allow the students to work independently an receive immediate feedback.  That in turn would help the instructor to monitor and assist if working with a large group of students.

Just throwing out some ideas.
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	Yes Ben, I am planning on using chess problems.  It seems in all the commotion with the media/method debate, I had forgotten the simplest technology we use: paper and pencil.   I had envisioned sending a sheet of problems for them to work at their leisure.  Simple, but effective nonetheless.
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	So I just finished reading the Cradler,McNabb,Freeman, and Burchett article. I am very disappointed. It seems that none of these media-ists can isolate a variable, in this case technology, and instead tend to obfuscate the issue by putting forward flawed studies. Nearly all of the research that Cradler and co. put forward is flawed in one way or another. I don't want to go through them in great detail, so I'll try to just give you an idea of what I mean:  

New Hampshire's Brewster Academy: the reforms also included "rethinking the way we teach, how we build the curriculum, and the way we support and evaluate faculty." - confounded
West Virginia study: They say the curriculum was "reinforced" by teacher instruction - suspect
CAI studies: "when teachers are skilled in guiding student activities" - suspect
Jasper: See my other posts on this one - confounded
Pittsburgh, PA study: This one may actually be a good study to look at more in depth. 

Weglinsky/NAEP:  some students used the computers for sims, others for drill- confounded
CAST study: did the students without Internet access still have access to that content in other forms? -suspect
HOTS study: "combined technology with drama and Socratic dialogue.' - confounded
 

7 out of the 8 studies they referenced are confounded or at least suspect because the variable was not isolated.  In most cases, we have no idea if the improvements in performance were the result of the technology, or the instructional strategies.  Because of this, the studies fail to offer up what is the entire purpose of a research study: generalizability.  I have a lot of not so nice things to say about this paper's research methodology, so I will just end it there.

Regarding the Morrison article, he basically offers the same critiques that I did in my original post, namely that even though the media may have changed, so did the instructional strategy. Therefore the results are suspect and the studies most likely confounded. Morrison also agrees with Clark that the emphasis should be on finding which media/methods are most efficient and cost effective. 

I do like his thoughts on the interdependence of the method and medium. I will have to think more on that before I can really offer anything substantial to the conversation in that regard. 
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	My take from the example studies was that media alone was not the solution.  Improvement with media was always contingent on something else.  I honestly thought it just gave more credibility to Clark's argument.  Unfortunately, it seemed (to me at least) that the researchers didn't necessarily realize the contingencies because the wording in the article almost felt like they believed the media was the reason for the success.  Maybe I misread though.
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	So after some thought on Morrison's idea of the interdependence of media and method, I would like to revisit my critiques of the Cradler, et al article.  Morrison say that the media and instructional strategy are so intertwined, to try and separate them would cause the method to be "compromised to the point of being meaningless and/or artificial."  Where does that leave Cradler and company?

They were trying to make the case that technology (defined by them as information and communication  tools) could influence learning.  To support this they offer several studies that seem to justify the argument.  However, if you examine them more closely, you see that with study, the instructional strategy was changed and the media was not isolated as a variable.  I took great umbrage to that.  To be honest, after reading the article I was quite piqued.  My thoughts were either they didn't recognize the flaws in the studies, in which case I shouldn't be wasting my time with such shoddy research, or they did recognize the flaws and they were trying to pull a fast one.  To an extant, I still feel like that.  But, I'm going to try to make some lemonade out of these lemons anyways.  

I think the best way to put this article to good use, for me anyways, is to instead focus on their findings that "using technology in conjunction with collaborative learning methods and leadership" is of paramount importance.  I'll buy that.  I still think they framed their arguments wrong, but I can appreciate the provisos.

So what now?  Well, unfortunately, if we take their (and Morrison's) idea that the method plays just an important role (I would say a more important role) we don't get much out of the article.  For each of the studies they cited we don't get much insights into the instructional strategies used.  Perhaps if we look at the individual studies we could get a better idea, but that's beyond the scope of this exercise, at least for the time being.

I think the key comes back to Morrison.  We do not need to study if the media improves learning; rather we should look at which techniques and strategies are most effective and acknowledge that a variety of technologies can be used to implement those  methods.  By removing the emphasis on the tools, we will be able to get more out of each bit of research.  For example, a study comes out showing a great new way of using a smartboard.  Well, I don't have a smartboard, but maybe I can still use these same techniques and apply them to my rinky dink chalk board lessons.  This would improve the generalizability of the research, give them more meaning, and would give instructors to adapt the strategies to their own environment.

P.S.: I should totally trade mark Kozmanauts ha ha
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	I read it the same way you did, Ben.  The researchers were clearly making the case that the media was the driving factor.  Consider the title of the article "How does technology influence learning?" and they defined technology as "21st century information and communication tools as well as more traditional computer assisted instructional applications."
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	MANY of you seem to be doing a nice job of "getting" the types of confounding that Joshua talks about in this thread.  I am glad that Joshua made the point so forcefully, though!!!!  That's GREAT that many of you have seen it!  
Frankly, in the past, LOTS Of students have pointed to the Craddler article as a way of saying, "See, Kozma was right."  So, I agreee with Benjamin that Craddler and colleagues "didn't necessarily realize the contingencies because the wording in the article almost felt like they believed the media was the reason for the success."
To the extent that others did realize the contingencies and the sense of things being confounded, good for you!!!
Dave
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	I have to admit that my first impression of Cradler’s article was something like:  - Well, wait a minute… are these people telling us that Kozma was right???  Especially considering the title, which influences one to think that technology does influence students learning.  So what about Clark’s ideas that we must elaborate an efficient delivery method and combine that with the appropriate medium for learning to happen?  
 
I honestly had the feeling that the whole thing was getting very confusing for me.   I thought to myself – Hey Dave, what are you trying to prove here?  That we thought that Clark was right, but then, that Kozma can be right as well?   I almost wrote an e-mail to Dave to ask for help.  So, I decided to go back to Cradler and read it again, very carefully, and with all honesty, the text is written in a way that makes one think that Kozma was right. 
 
However, the authors go on and on, giving examples, and proving that the higher-level thinking occurs when teacher leadership, delivery method, media, and students’ participation are all combined.
 
Here’s an example of that statement – (end of page 47 & beginning of page 48 of the Cradler text) – “Higher-order thinking and problem solving skills (e.g. information research, comparing and contrasting, synthesizing, analyzing, and evaluating) enable learners to apply their content knowledge in a variety of ways leading to innovation and deeper understanding of content domains.” – this is strictly connected to  what Dave has been preaching to us in this class as well (how to become an expert graduate student).  
 
Cradler goes on and says – “Research and evaluation shows that technology tools for constructing artifacts and electronic information and communication resources support the development of higher-order thinking skills.  The findings hold true when students are taught to apply the process of problem solving and then are allowed opportunities to apply technology tools to develop situations.” (beginning of page 48).
 
So, again, it took me a couple of readings to actually “see” that Cradler et al not only agree with Clark, but they specifically give examples (the above is not the only example that can be found in the text) that technology tools (technology in terms of electronic tools – this is how they use this term in this text) can support the development of higher-order thinking skills, but these findings are held true if the students  are taught to apply the process of problem solving and then are allowed the chance to put their hands on the job and apply technology tools to develop situations.     
Is this whole process happening exclusively as a result of manipulating media??? Kozmanauts would think so...     
But, shouldn't we see that the teacher plays an important role in getting the students involved to apply technology tools to develop situations, and that the students participation is also extremely important?
 
The authors conclude the text by saying this – “Collaborative ectivities and formative feedback are key components of instructional strategies that accompany effective technology implementation.  Leadership also is pivotal in aligning available technology resources with systemic school improvement goals. The research indicates the need for understanding the combined efforts necessary for technology to positively influence students’ academic performance.

 
In summary – the way that the text was written may lead to the wrong conclusion that the authors are pro Kozma.   One has to read it very carefully to interpret what they are really trying to say.  
And yes, you should totally trademark  Kozmanauts ™    :o)   I love it!   :o)
Paula
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	I wrote my reply in word and then pasted to the dicsussion board.   I'm sorry that BB changes the esthetic of the original text.  I do apologize.  I had to go out real quick now, otherwise I would totally "re-finish" the whole thing for it to be more resentable.   Please forgive me.    Thanks!   Paula
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