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When I design instruction, I usually don’t start with a particular theory. My main focus is the problem and the problem situation. I start by considering the nature of the instructional problem, and then I ask: “What theory or models would be most useful and appropriate to help address this problem?” Deciding on a theoretical perspective early in the design process not only helps later when it comes to designing instructional strategies, but also serves as a guide for deciding how you will evaluate students and how you will approach and analyze the learning tasks or content.

What is the nature of the problem?

I’ve found it useful to use a vision metaphor when considering the nature of instructional problems (maybe I’m obsessed with vision issues because I have “weak eyes” and come from a family of eye doctors). One time I was seeking help from my eye-doctor brother for my worsening vision. In the process of discussing what would be the best solution for my current vision problems, he mentioned how he’s continually confronted with a range of trade-offs and alternatives when trying to come up with the most appropriate prescription (Rx) for his patients. He said one time he had a woman come to his office with a thread and needle. She said, “Doctor, I want glasses that will help me thread this needle.” That’s all she seemed to care about. She had very specific and measurable criteria for the solution, and in no time he was able to determine the most appropriate prescription for her. My brother admitted that these kinds of cases are the most straight forward to solve. But most often he must devise an all-purpose Rx, one that will allow his patients to perform in many situations—some known, but most unknown. This is when it’s more difficult to determine the most appropriate solution. It’s usually less clear in these cases what the optimal solution should be because it’s impossible to evaluate the adequacy of the prescription in all the potential situations where the glasses may be needed.

I often think of instructional problems according to the continuum shown in the table on the following page.  On one end of the continuum are problems that are usually fairly easy to describe—the nature of the task can be defined and the conditions under which it must be performed can be specified. I call these training problems. On the other end of the continuum are the problems that may require a more all-purpose prescription, where it’s not possible to define or anticipate all the task requirements or even the conditions under which the tasks may need to be performed. I refer to these types of problems as education problems.

*[Paper adapted from a presentation to BYU’s IP&T students and faculty on 2/28/01.]

The importance of evaluating the overall goal or nature of an instructional problem at the outset can’t be underestimated. As my former graduate school colleague, Brent Wilson, and his associates put it:

Distinguish between educational and training goals. Acknowledge that education and training goals arise in every setting. Schools train as well as educate; and workers must be educated—not just trained in skills—to work effectively on the factory floor. Discerning different learning goals in every setting provides a basis for appropriate instructional strategies.” (Wilson, Teslow, & Osman-Jouchaoux, 1995, p. 149)

I refer to the territory in the middle of the instructional-problem continuum as the preparation domain. Problems that fall in the center are not as focused or easily measured as the training problems, but they still represent more readily definable ranges of needs than the education problems. For example, using the vision metaphor, if someone came to the doctor and asked for help passing the driver’s vision exam so that they would later be able to drive that would be a preparation problem. Preparation problems represent an intermediate range of goals, ones that may be necessary to achieve the more application-oriented ends of training and education. Preparation goals under-gird or provide critical prerequisites skills or knowledge for training and education.

Clearly, many instructional problems have elements of all of these instructional goals. But try to identify the over-riding goal, the goal with the highest priority, in the problem situation you are dealing with. This will help you focus and optimize your efforts throughout the remaining design process.
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How does learning theory relate to the different types of problems?

First of all, it’s important to point out that unlike the field of physics, which has been somewhat successful in finding some unifying theories to help guide work in that area, there is no one unifying theory of learning or instruction. Many theories have been devised over the years with varying degrees of success in guiding practice. Usually, as these theories prove inadequate to explain or help with some types of learning, they fall out of favor. This is just what Thomas Kuhn (1996) in his famous treatise, The Structure of Scientific Revolutions, would predict. Most often there is a current, favorite theory or paradigm that guides practice in education. However, we shouldn’t be so anxious to climb on the “bandwagon” just for the sake of being current. We may be “throwing out the baby with the bathwater.” Many of the earlier learning paradigms and theories (e.g., behaviorism) were and are still very useful for certain types of learning problems. 

There have been many theories and models of learning and instruction developed over the years. So many, that it’s often difficult to assimilate and remember them, let alone use them to help guide instructional practice. But fortunately, many educational psychologists have grouped these theories and practices into three to four main theoretical perspectives (See Woolfolk, 1995; Ormrod, 2000; Eggen & Kauchak, 1999). Now even I can remember and apply three or four main ideas, so that’s how I assimilate different theories and models. When I read about some new idea or theory, I ask myself what are the assumptions underlying this model and where would it fit under these major theoretical perspectives. Lastly, I ask: “Does this theory or model reveal some useful, new idea that distinguishes it from others?” Then I try to remember that idea so I can apply it in my designs if appropriate.

So how do the different learning theory perspectives apply to the different types of instructional problems? Well, I’ve created the table below to show the theoretical perspectives I think have the most to say about each type of instructional problem. But, remember, this is just a “heuristic;” when you design you may draw from multiple theories or perspectives to address your particular problem.
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	Useful

Theoretical 

Perspectives
	(1) Behaviorism
	(2) Information/Symbolic Processing
	Constructivism

(3) Cognitive

(4) Social


Here is a synopsis of some assumptions underlying the major learning theory perspectives:

Major Learning Theory Perspectives

	
	Behaviorism
	Information/Symbolic Processing
	Constructivism



	
	
	
	Cognitive
	Social

	Main Metaphor
	


The Black Box—focuses on inputs and outputs (behaviors); not worried about what’s happening inside
	[image: image7.wmf]
The Computer—focuses on how information is processed, stored, & retrieved from human memory
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The Rhizome—focuses on root-like (unlimited) growth and development through interaction with environment and/or others (Driscoll, 2000, p. 377)

	Nature of Knowledge
	Knowledge is “out there” and needs to be acquired and used
	Knowledge is “out there” and needs to be acquired by connecting to knowledge already stored “inside”
	Knowledge is individually “constructed” through interaction with environment and others
	Knowledge is “co-constructed” through interaction with others 

	Role of Learner
	Performer—acquires and demonstrates use of knowledge
	Processor—uses strategies to acquire, retrieve, and use information
	Explorer—interacts with environment and others to make individual discoveries
	Collaborator—creates meaning through social negotiation, interaction, and cooperation

	Role of Instruction
	To transmit knowledge by managing and supervising the learning environment


	To transmit knowledge by guiding students toward an “accurate” acquisition of knowledge


	To provide experiences & resources so students gain personal understanding


	To provide meaningful social contexts for co-constructing knowledge

	Main 

Instructional

Strategies


	-Present knowledge

-Define actions

-Correct mistakes
	-Present information

-Teach & model appropriate strategies

-Correct misconceptions
	-Create “puzzlement” 

-Provide opportunities to experiment & articulate ideas
	-Create social learning environment

-Provide opportunities to interact and articulate thinking

	Main

Motivational

Strategies
	Provide positive (or negative) reinforcement


	Make connections with prior knowledge and experience
	Stimulate interest or curiosity in an anomaly 
	Create authentic, inherently challenging situations


How can these theoretical perspectives guide my design?

Once again, there is no “formula” for great design. By definition, this is a problem-solving process that can only be guided through heuristics, theories, and best practices; it cannot be laid out step-by-step. So with that disclaimer, on the following pages I’ve included a summary of what I think these theoretical perspectives generally imply for design.
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	Preparation
	Education

	Goals
	Performance/ Mastery
	Acquisition/Retention
	Problem-Solving/

Transfer

	Useful

Theoretical 

Perspectives
	(1) Behaviorism
	(2) Information/Symbolic Processing
	Constructivism

(5) Cognitive

(6) Social



	Student Assessment Strategies


	Criterion-referenced Tests
	Domain-Referenced Tests
	Alternative Assessment Strategies: 

Including, portfolio assessment, holistic scoring, authentic assessments

	Type of Instructional Analysis*
	-Job Analysis


	- Content Analysis

- Learning Analysis
	- Cognitive Task Analysis

- Activity Analysis



	
	
	
	


* Names of  task analysis types are based on the five general categories of analysis summarized by Jonassen, Tessmer, & Hannum (1999): job analysis, learning analysis, cognitive task analysis, activity analysis, and content analysis.

	
	Training
	Preparation
	Education

	When to Use
	· To improve performance on a specific job or task

· To know or learn skills to achieve mastery

· To know how to use a new product, process, or skill to some required level of mastery or proficiency


	· To gain fluency in the vocabulary, concepts, skills, and strategies of a particular subject area

· To promote in-depth cognitive processing about a subject matter or content domain

· To acquire critical prerequisite skills necessary for performing a job or pursuing a profession

· To provide needed background knowledge for completing a task or solving a problems

· To achieve “automaticity” in a critical skill
	· To know how and when to apply content or process knowledge under unique circumstances

· To be able to solve a variety of unique problems within a given domain

· To learn how to work cooperatively to solve problems in a given domain

	Examples
	To learn:

· The features & functions of a new computer program

· How to handle a  new machine

· The steps of a new development process
	To learn:

· About human anatomy in preparation for a health care profession.

· About programming principles and practices to become a systems analyst

· About different theories of learning to become a better educator

· About mathematics in preparation for a science career
	To learn:

· How do diagnose a disease.

· How to conduct a technical systems analysis for a large corporation

· To relate principles of physics to your own experience

	Useful

Teaching or Instructional

Models
	· Bloom’s Mastery Learning Model (Bloom, 1976)

· Programmed Instruction (Skinner, 1968)

· Personalized Systems of Instruction (PSI) (Keller, 1968)


	· Gagné’s Theory of Instruction (1985)

· Ausubel’s Meaningful Reception Learning (1978)


	Cognitive 

· Discovery Learning (Bruner, 1966)

Social

· Cognitive Apprenticeship (Collins, Brown & Newman, 1989)

· Goal-Based Scenarios (Schank, 1992)

· Problem-Based Learning (Savery & Duffy, 1995)




In summary, to help use learning theory to guide your design, first decide on the main goal of your instruction (the nature of your instructional problem). Then decide which theoretical perspective best matches your needs and your assumptions about learning. And finally, investigate one or more teaching models that reflect your chosen theoretical perspective to help guide, inform, and justify your design.

Can I mix and match how I apply the theoretical perspectives and use them to address different types of problems?
Of course you can. And sometimes some very interesting things happen when you do. You may come up with some unique and powerful approaches.  For instance, over the years, as people have applied constructivist notions of learning that emphasize the importance of “situated cognition” (Brown, Collins, & Duguid, 1989) to training problems, a very interesting and powerful new training movement has emerged. Basically, the idea that people learn best and most effectively in the contexts in which they need and use the training led to an emphasis on just-in-time-learning. With the increasing speed and accessibility of electronic media, this notion took-off and became the basis of a whole new field emphasizing the design and development of electronic performance support systems (EPSS).

Very possibly, the “best” solution to a training problem you may be facing could involve creating an appropriate EPSS or a well-designed job aid.

If I were to show the implications of “situated cognition” on the problem continuum, I would show more preparation goals being addressed at the ends of the continuum in the performance contexts. This means learners would have ready access to important supporting skills or knowledge in the same context where they were performing the training task or trying to solve the problem. 
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“Situated Cognition”
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