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 Introduction

The purpose of this paper is to relate my understanding of the design process, some of the decisions I made while designing this unit, and what I would do differently if approached to repeat this design.  This paper is divided into four parts; in part one I discuss the basic plan for the unit.  In part two I will discuss some of the decisions I made and will attempt to give insight into my thought processes while designing.  In part three I will use a metaphor as an example of what design means to me, and in part four I will attempt to develop a domain theory based on what I have learned from this project.
Part One: Concept

In this first section I will draw my plans for the unit and will begin to formulate a rationale.  I will also list my available resources and some of the issues that I can foresee posing difficulties.
The Plan

Because I am in the unenviable position of not teaching at the moment, I am under no compulsion to design something actually useful, but hopefully my work will not be in vain and the product may eventually find its place in the canon. What I did was basically create a supplementary unit that will teach students how to play chess. As an avid chess player, I believe that the game can help people improve their metacognitive and critical thinking skills, as well as enhance their creativity.


Drawing on Sierawan (2005), Saunders (2007), and Polgar (1994), I was able to construct a robust content outline.  Although not comprehensive, a novice player would be able to gain skill quickly, eventually being able to hold his or her own against most players encountered. This content outline may be viewed in Appendix 1.

My choice of media was based on what would be most efficient for my needs.   I have for some time now felt that technology should be defined as technique and methodology and that choice of media has little effect on learning outcomes. In fact, this is what I wrote in our introduction thread back in the first week of January:
...IT means using different techniques and methods to convey information.  Too often we get hung up on the "technology" part and what springs to mind are the latest gizmos and gadgetry that we're told will make the learners smarter, the parents happier...

I agree with Clark (2001) that the designer should “choose the less expensive and most cognitively efficient way.”  Study after study has shown that the choice of media resulted in no difference in learning, but it is the instructional methodology and strategies that influence learning (Morrison, 2001).
The Issues

In creating this unit, I drew upon my experiences in the teacher education program as well as what I have picked up in the IT program so far.  I think that with a large unit like this, going through the whole ISD design process would not have been a workable option.  The ISD component that I felt was too unwieldy for this project was the task analysis.  I did put together an abridged task analysis (see Appendix 1), but the content, like chess itself, would be very situational beyond the first lessons.

Initially, I intended to use a lesson plan format along the lines of the Madeline Hunter style, which I would have modified as needed.  I chose the Madeline Hunter lesson plan format because it is familiar and offers some flexibility.  My focus for the plan was to devise an objective set and to develop some effective assessment tools.  The objectives were Mager style and would have had a decidedly cognitivist bent.  The overall mindset of the unit would have been very Direct Instruction, at least at the outset. Gagne's nine events of instruction would have provided the basic model for those early lessons.
Part Two: The Framework

The purpose of this section is to develop an instructional design framework for the project.  First I will discuss the evolution of how I viewed the project, and what the evolution means for its goals.  Then I will outline some of the major learning theories that I used in developing the rationale for the unit.  Finally, I will talk about some of the potential assessments that would complement the unit.

Evolution

One thing that has changed in my design is I have shifted focus slightly. I had initially envisioned the project to be focused on playing chess; the benefits, such as increased metacognition, critical thinking, creativity, etc., were secondary.  Now I think of my project as teaching those things, while learning how to play chess would be the side effect.  Although this shift in focus has not led to any changes in my proposed instruction, it has clarified and expanded what I want to accomplish.  In his article on metacgonition, Flavell says that most metacognitive knowledge deals with multiple variables.  Flavell puts these variables into three major categories: person, strategy, and task.  He gives the example that “you (unlike your brother) should use Strategy A (rather than Strategy B) in Task X (as contrasted with Task Y).”  This type of thinking translates well to the chessboard.  For example, I (person) will attack with my bishop along the diagonal (strategy) to disrupt the King’s right flank (task).  
Learning Theory

If asked to describe what theoretical framework I most identify with, I would say that my default position is cognitivist, but I will readily deploy behaviorist techniques if that suits my purpose. For my design I had planned to use behaviorism for the first section when teaching the basic rules of the game, and this first portion would be a very Direct Instruction type lesson. I think this approach well works in this context because the learners should not “make their own interpretations” of how the pieces move (Jonassen, 1991). Once we begin discussing strategies and the like, a constructivist approach would be more appropriate in that each learner will have to “construct a reality, or at least interpret it, based on his or her apperceptions.”  The reality in this case would be the position on the chess board.  The importance of shifting from behaviorism to cognitive-constructivism was even more important once I had realized that my unit was meant to teach metacognition and critical thinking rather than chess.

The micro theory that I found most interesting was situated learning and how the context of what we learn can affect the retrieval and application of that knowledge (Cobb & Bowers, 1999).  I would argue, however, that a unit like this geared towards developing thinking skills would not be as susceptible to these retrieval/application breakdowns as a math unit would, for example. This is because the main thrust of the content (metacognition, critical thinking, etc.) is all internal to the student. As such, it has a higher transferability than most school provided content.  Kuhn (1999) makes a similar point by saying that critical thinking, and by extension metacognition, differs from traditional school content such as math or reading skills.
 Assessment

When first devising an assessment strategy, I had toyed with the idea of having the learners do some journaling after each game they played. This strategy would give them additional opportunity to practice their metacognitive skills and give them a chance to reflect on their own playing and decision making, as well as provide an assessment tool for examining their thoughts (Knowlton and Knowlton, 2001). However, I decided that I would rather keep the unit "light" and very different from their regular school experience, which can be “anti-thetical to domain learning” (Brown, Collins, & Duguid, 1989). As such, my assessment strategy will be based on my own observations of their playing, and playing a game with each of them in turn, using guiding questions to get them to delve into their own thinking. This strategy, I feel, is more authentic to the game and would allow me to tailor the learning/assessment to each student. While a strong case can be made for including a writing component similar to what I outlined above, the simple act of talking with a student gives more flexibility in expanding on his or her thoughts.
Part Three: A Metaphor

For me, design sounds like Bach's Second Brandenburg Concerto, first movement, Allegro Moderato. This piece typifies Bach's style, and is a good example of Baroque music in general.  The score has many layers, and you will not hear any instrument playing a melody that is not underscored by a complimentary line from another voice.  Yet it is the contrapuntal quality of the music that really describes the design process.  Even though the designer may have a solid plan in place, there are always competing ideas jostling for dominance, and it is dependent on the context and situation which idea should take the lead. 

If you will follow this link, I will attempt to talk through the piece to give an example.  As the music starts, you will notice a variety of instruments all playing at once; perhaps your ear is drawn towards the driving bass from the harpsichord and double bass, or maybe the peal of the trumpet strikes you.  Things get really interesting, however at the 0:20 mark.  Here you will notice the violin jump out front and forcefully state a melody.  Five seconds later the clarinet responds with her own melody, followed a few seconds later by the trumpet stating his melody.  These three ideas are passed back and forth between them, with none gaining dominance until 1:10, when the trumpet signals defeat and repeats the violin's original melody.  The violin has won the contest this time.  To me that conflict is very similar to the three major learning theories:  behaviorism, constructivism, and cognitivism.  In my project cognitivism won out, but given a slightly different scenario, I could have just as easily been whistling to the tune of behaviorism.

Note also that even though in the concerto the violin's melody took precedence, the other melodies continued to make their presence felt, just as in design you may still pull techniques or ideas from behaviorism to complete a cognitivist project.  We could use this piece of music as a metaphor for each design decision, but for me the tension between the learning theories is the most relevant to my project.
Part Four: New Insights

In his paper on design research, Edelson (2002) says that after a design project, an instructional designer may develop some domain theories.  Edelson describes these theories as "a theory about the world" and that it may describe "learners and how they learn, teachers and how they teach, or learning environments and how they influence teaching and learning." I experienced an epiphany that has led me to develop an overarching theory about teaching and learning.

While I was rewriting and rethinking this paper, I noticed at times that I used cognitivism and constructivism interchangeably to describe my project.  This, I thought, was very unlike me. I usually have a pretty solid understanding of the theories, so why was I doing this?  After a fair amount of thinking, I realized that I do not hear constructivism as a separate melody, but as a subtle variation to the cognitivist motif.  

Jonassen (1991) says that constructivists believe that "learners construct their own reality or at least interpret it based upon their perceptions of experiences, so an individual's knowledge is a function of one's prior experiences, mental structures, and beliefs that are used to interpret objects and events." Constructivists also believe that learning should be based in the real world and knowledge acquired through authentic tasks.  Merril (1991) says that constructivists believe that learners should develop a personal and unique understanding of the world.  The problem for designers, as Jonassen (1994) says, is that "if each individual is responsible for knowledge construction, how can we as designers determine and insure a common set of outcomes for leaning...?"  There is an inherent contradiction. One cannot devise common outcomes for unique understanding; they are mutually exclusive.

It is in the examination of these learning outcomes that the shortcomings of a constructivist instruction become even more apparent.  What would constructivist objectives look like? I found these sample constructivist objectives from the Michigan State University, Virtual University Design and Technology site (2011):

· consider your personal history of learning experiences

· explore and react to new theories and examples of teaching and learning

· reconsider your original beliefs

· form teams, plan, and develop a real world learning object for a client where the learning object is consistent with your new revised perspective on how technology can enhance learning

· justify your design choices based on the principles you have learned

Compared to Mager style objectives, those are vague almost to the point of being meaningless.  Notice also some of the verb choices: "justify," "develop,' "react."  These verbs are commonly thought of in association with Bloom's Taxonomy, a very cognitivst framework.  It is my newfound belief that constructivism cannot stand alone as behaviorism or cogntivism can.  In order for constructivism to have any viability as an instructional design philosophy, it must be tempered with cognitivism.  Due to these limitations, I do not feel constructivism warrants being a third learning theory, and these same limitations make it even more unsuited to be an operative design framework.  

This change in my thinking forces me to re-visit my metaphor of design as represented by Bach's concerto.  While I had once heard three distinct melodies, I now hear only two: behaviorism and cognitivism. Would this mean that I am a new convert to objectivism?  I am not sure.  I still believe that learners can and should construct their own meaning of the material, but I do not see a way to design for that without compromising that subjectivity.  In other words, "constructivism is a 'learning theory', more than a 'teaching approach'" (Wilkinson, 1995).  To me this means that it does not have a substantial practical role for me as an instructional designer.
Conclusion


In this paper I have attempted to outline and chart my growth in understanding of the instructional design process.  I did this by discussing my original unit plan, how this plan changed and evolved as new ideas were presented to me, using a metaphor describing what I feel design would sound like, and developing a domain theory.  
Appendix One

Chess: The Game of Kings

Content Outline

Part one (How to Play the Game)

Rules of the Game


Basic "Point" of the game


How the pieces move/setting up the board


Check/Checkmate


Stale Mates 


The "Touch-Move" rule


Special moves: En Passant, Castling, Pawn Promotion

Chess Notation

Mate in 1 exercises

Basic Strategy


Control the Center


Piece Development


King Safety

Common Openings pt. 1


The Spanish Game (out to 3 moves)

Basic Tactics


Pins


Forks


Skewers

Common Pitfalls


Fool's Mate


The vulnerable King

Game Study pt. 1


Paul Morphy and the "Opera Game" 

Part Two (How to Beat your Dad)

Mate in Two Exercises

Strategy


Counterplay


Controlling the Diagonals


Open Files


Endgame strategies

Common Openings pt 2


Knights Game


The Dragon

Tactics


The Sacrifice


The Windmill

Pitfalls


The Poisoned Pawn

Game Study pt. 2


Mikhail Tal, Simultaneous Exhibition, 1988 (Knights Game)


Karpov v. Korchnoi, 1974 (The Dragon)
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