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Foreword

Whether they are addressing customers, sharing ideas with colleagues, or orienting a new employee, Information Technology (IT) professionals often find themselves in a teaching role. I suspect this is not a role many IT professionals find natural, and even those who seem to have a natural knack for instruction can benefit from a review of training techniques. For such a review, we can look to the other IT field – Instructional Technology.

Many people have contributed significantly to this “other IT” in the last several decades.  A few have taken a broad view, developing a structured approach to the entire instructional process; many have focused their work on a single aspect, such as motivation. It is my intention to provide brief overview of the instructional technology field and how different pieces of the “training puzzle” can all fit together. The names mentioned provide a “top ten” list of instructional technology researchers and writers – an excellent starting point for further reading.

Origins


Instructional technology is not a new training “fad” by far. It was created and initially driven by the two World Wars. In World War I, for instance, Charles Allen of the United States Shipping Board developed one of the first structured instructional techniques; the war created a need to train a large number of people quickly and effectively. Instructional technology finds its origins in the works of people like Thorndike, Tyler, and Bloom (Chyung, 2006).

Thorndike was an educational psychologist who developed some of the foundational laws of IT – laws of effect, readiness, and exercise.  Thorndike posed questions about education that shifted curriculum design toward linking instruction to specific goals. What changes are we trying to make in students? What about human nature will help us make those changes? What means do we have to make them? (Chyung, 2006)

This influenced Tyler (1987), who identified Thorndike's work in transfer-of-training, where “there must be identical elements in what was encountered outside of school in order for students to apply what they were taught” (p. 36), as one of the five most significant curriculum events of the 20th century. He posed four fundamental questions in Basic Principles of Curriculum and Instruction that continue to guide the instructional design process today. What purposes does training seek to attain? What experiences can help attain those purposes? How can we organize those experiences? How can we determine if the experiences have achieved those purposes?  


Bloom was mentored by Tyler and adopted his structured approach to instruction, developing a Taxonomy of Educational Objectives: knowledge, comprehension, application, analysis, synthesis, and evaluation. Bloom saw his taxonomy - a structured framework for the classification of objectives (Chyung, 2006) – as a means to a common language to help instructional technologists communicate, as a “basis for determining... the specific meaning of broad educational goals” (Krathwohl, 2002, p. 212), and a “means for determining the congruence of educational objectives, activities, and assessments” (Krathwohl, 2002, p. 212).

Systematic and Systemic Processes

The application of instructional technology is accomplished by “systemically and systematically selecting and utilizing strategies and techniques derived from behavioral and physical science concepts” (Chyung, 2006, p. 3). This quote leads, naturally, to two questions. What does it mean to be systemic? What does it mean to be systematic?

Instructional technology is systemic in that its greatest goal is to produce lasting change in knowledge and behavior that has a positive organization-wide effect.  Effective instructional technology should not simply deliver information to a learner but impact their long-term performance and, through them, impact the long-term performance of the organization.

Instructional technology is systematic in that there is an overall, structured process for instruction. Two common models are Dick and Carey's Model of Instructional Design and the Instructional Systems Development (ISD) model, colloquially known as ADDIE. (Chyung, 2006; Molenda, 2003)


It should be noted that there are some differences between these two popular processes. The ISD model begins with analysis, which includes a training needs assessment; Dick and Carey's model assumes that an assessment has already occurred and training is an appropriate solution. Dick and Carey's model does, however, include some analysis – identifying instructional goals, the type of learning required, and behavior and other characteristics of the learners.


The ISD model's design phase is echoed in Dick and Carey with the writing of performance objectives, the development of assessments, and the development of instructional strategy. Dick and Carey's model implies implementation, which the ISD model explicitly states, and they both end with an evaluation phase.


It’s important to note that these models provide overall structure but not specific tasks; they don't explain how to fulfill each step. Each instructional technologist must select appropriate processes to fulfill the structure, using the work of other contributors to the field, such as Mager, Gagne, and Keller.

Analysis

The first step in analysis – and therefore the first step in instructional design, as a whole – is training needs assessment. During this assessment, the instructional designer decides what will be considered optimal performance, where current performance is in comparison, how the trainees feel about their work and the possibility of training, the causes of the problems that may need training to be overcome, and what solutions are available. (Chyung 2006) In other words, the whole picture – problems and potential solutions; trainees, materials, and facilities – must be considered in order to determine if training is necessary and feasible.

Rossett (as cited by Chuyng, 2006) describes three situations where a needs assessment is necessary:

· new initiatives are being introduced

· training has been mandated by the organization

· there are performance problems

Mager (as cited in Rosenberg, 1982) suggested three types of needs to be assessed:

· organizational needs, such as improving productivity or morale

· learner needs, such as those created by different academic backgrounds, life experiences, and motivations

· job needs, based on the sequence of specific tasks that must be accomplished to do a particular job

There is a useful connection between these two lists. For example, if a performance problem has driven the training needs assessment, it may be found that the source of that problem is any one or more of Mager's types of needs – a new policy or desire of the organization that simply isn't yet being met, a gap in learned education or experience that is preventing optimal performance, or a need to better understand or be better equipped to perform specific tasks.

Design

Once analysis is over and training design begins, instructional objectives are established. These “are the preliminary output of the design process” (Rosenberg, 1982, p. 46). The objectives written in this phase will guide the development of the course, its implementation, later evaluation, and ultimately revision based on that evaluation.


Mager (1977), building on Tyler's work, suggested how to write instructional objectives in Preparing Instructional Objectives. Showing Tyler's influence, he also referred to these as “behavioral objectives”.  There are three elements to a well-written objective: the performance expected, the conditions under which it will occur, and the criteria to judge success.

Other objective-writing structures exist, such as the ABCD method created by Heinich, Molenda, Russell, and Smaldino. Both consider the behavior or performance that the trainee will demonstrate, the conditions under which they'll be demonstrated, and the criterion for success (the degree to which they'll be expected to be competent). Both, also, have the same goal – to generate relevant, achievable, and measurable objectives. (Chyung, 2006) As Mager (1977) explained, “it seems to me that we are using more sophisticated and expensive equipment to achieve what often turn out to be wholly irrelevant objectives” (p. 12). From these objectives, an instructional technologist can create testing specifications, design training materials, and compose an instructional strategy. (Rosenberg, 1982)  These design activities, performed in accordance with established objectives, help to prevent the misuse of instructional technology on which Mager opined.

Development

The tests and materials designed in the previous phase are now created. This phase is not, however, without its own structures. Gagne's Nine Events of Instruction, for example, is a systematic approach that is useful from the design phase through development and implementation.


An instructional technologist can design an instructional plan to create these events, then develop materials to support their creation, and finally evaluate if the events have been completely, correctly, and effectively achieved. The Nine Events form a bridge between several of the ISD steps. “Gaining attention” harks back to the information gathered during the needs assessment. “Informing learners of objectives”, of course, stems from the design phase. The “assess performance” step can make use of the test materials created during this development phase. (Chyung, 2006)

Evaluation


Evaluation results should be used to drive the next ISD cycle, so that the next round of analysis is based on the weaknesses found during evaluation. Evaluation is, then, part of the systematic ISD process.


Evaluation is also a systemic process for several reasons, first in relation to other parts of the ISD process. Evaluation can occur after each step.
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For example, according to Krathwohl (2002), a common use of Bloom's taxonomy is to evaluate if objectives have sufficient breadth. He explains that “almost always... analyses have shown a heavy emphases on... the knowledge category but, it is objectives that involve the understanding and use of knowledge, those that would be classified in the categories from comprehension to synthesis, that are usually considered the most important goals...” (p. 213).

Additionally, training evaluations are needed to demonstrate the value and need for the programs to continue – the systemic impact on the organization. Goodacre (as cited by Kirkpatrick, 1979) noted that “managers... expect their... departments to yield a good return and will go to great lengths to find out whether they have done so... When it comes to training... rarely do they make a like effort...” (p. 78).  Nonetheless, training personnel often find that “the future of their training programs depends to a large extent on their ability to evaluate and to use evaluation results.” (p. 92)  

Kirkpatrick (1996) established one popular, systematic approach to creating evaluations. He suggests that during any evaluation phase, instructional technologists should consider:

· The reaction and learning of the audience

· Whether training creates the desired long-term behavior change

· If training results in the expected benefits to the organization

It's important to note that Kirkpatrick does not specify how to achieve this evaluation; in his own words, the four levels are meant to “offer guidelines on how to get started and proceed” (p. 55).

Motivation

The topic of motivation fits naturally into discussions of both analysis and evaluation. This is a systemic issue and learners’ motivations should be considered throughout the design process (ADDIE) – especially during the first and last phases.

Keller's ARCS model (1987) provides a systematic way to approach this systemic issue. “According to the ARCS model, learners tend to ask themselves questions that can be grouped into four categories: attention, relevance, confidence, and satisfaction” (Chyung, 2006, p. 33).  These questions might include:

· Am I feeling bored by the presentation? By the material?

· Does learning this material really affect my job? Do I need to be here?

· Can I really do this? Can I take this new information back and apply it now?

· Am I learning something valuable? Is this training a good use of my time?

These four factors (or types of questions) connect well with Gagne's Nine Events, and like them, impact multiple phases of the ISD process; in other words, they appear in each of the ADDIE steps. When considering the ARCS factors, an instructional designer should:

· Analyze which ARCS factors are important in a given situation

· Design training to address those factors

· Develop appropriate materials

· Implement the training as designed, in such a way as to keep attention, explain relevance, build confidence, and achieve satisfaction,

· Evaluate the success of the above steps and which ARCS factors are still (or newly) relevant for the next ISD cycle.

Concluding Remarks


These names – Bloom, Gagne, Goodacre, Keller, Kirkpatrick, Krathwohl, Mager, Molenda, Rosenberg, and Tyler – are just the tip of the IT iceberg; they provide a starting point for additional reading in the relatively young yet broad field of instructional technology.

One of the driving forces behind their work is to improve how people learn and apply learning to their daily lives, much of their work is very accessible – and applicable – to anyone that finds themselves in a position to teach.

Collectively, their work provides a framework for a systematic approach to designing instruction, from a single afternoon with one trainee to a multi-session course for hundreds of people.  This framework will help any instructional designer – whether you are one by title, by desire, or by chance – to develop a well-structured and consistent course of instruction.
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