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Instructional design

Instructional design is a process by which problems are analyzed and solutions developed. The process is at once linear and iterative. Perhaps the best way to understand the process is to analyze its component phases. In each phase, the designer should endeavor to create instruction that is effective, efficient, and appealing (Smith and Ragan, 1999, p. 8).

Analysis

Analysis is often the most complex and most lengthy phase of the process. This is appropriate, because Analysis is the foundation of everything that comes after. Analysis itself occurs in two phases. The first of these is needs assessment.  If the needs assessment suggests that instructional design is needed, then the second phase of Analysis will be conducted. This will involve analysis of the learners, learning environment, and learning tasks and goals. It will also include the development of assessment items. [Some designers consider learner analysis to be part of task analysis (Schiffman, 1986), while others view these as separate components (Smith and Ragan, 1999, p. 31).]

At the beginning of analysis, needs assessment is conducted to determine whether a problem exists and, if so, whether it is a problem that is best resolved by an instructional solution (Smith and Ragan, 1999, p. 31). For example, workplace accidents may be found to have increased in frequency, but this increase may be due to faulty equipment rather than to worker non-compliance with safety regulations. In such a case, a non-instructional solution would be recommended. If a needs assessment uncovers a problem for which instruction is a good solution, then the problem will be restated in terms of learning goals. For example, a problem statement that "cashiers do not know how to count change properly" would be translated into a learning goal, "cashiers will count change properly."

Following the statement of learning goals, the second phase of Analysis begins. Context analysis, or analysis of the learning environment, should be the initial step of this phase. This analysis can explore such issues as organizational support for the proposed instruction, the technological capacity of the learning space (e.g., does it contain or can it support computers, video projectors, etc.), and the characteristics of the teachers or trainers who will use the instructional materials (Smith and Ragan, 1999, pp. 36-69).

Learner analysis involves identifying critical characteristics of the target population for the given instruction. Depending on the learning goals and context, attributes such as age, reading level, role models, physical ability, and socioeconomic status may be assessed (Smith and Ragan, 1999, p. 55).

Task analysis follows directly from needs assessment. After learning goals or tasks are identified, each task is broken down into its component parts and those parts are assessed in terms of the type of learning they entail. In the needs assessment, it might have been discovered that bookstore clerks are not shelving books properly because they do not know proper procedures. The learning goal would be for them to know proper shelving procedures. The realization of the learning goal, i.e., the learning outcome, must be stated in observable terms: "Employees will shelve books properly." The learning task could be broken down into such components as identification of section book belongs in, alphabetization, physical placement on shelf, etc. 

Different types of instructional strategy have been found to be particularly effective in facilitating different types of learning outcomes (Smith and Ragan, 1999, p. 65). Thus, determining the type(s) of learning required by each task is an essential step in developing instructional strategies. In the example above, identification of section would involve concept learning, alphabetizing would involve declarative knowledge and concept learning, and physical placement would involve psychomotor skills and concept learning. The design of this instruction also might involve some attitude learning to motivate clerks to follow the new procedures. 

Although it might be possible to conduct instructional design without theoretical grounding for decisions, this is certainly not advisable. "ID theory is what designers draw on when they need guidance to overcome problems in the design process" (deLisle, 1997). Although ID theory is a procedural theory (i.e., it tells "how to" rather than "why"), it draws on descriptive learning theories to guide procedure. "…[T]he role of ID theory, then, is to make theories which explain how various procedures work, and to link these theories back to the more conceptual theories of Learning Theory and Psychology" (deLisle, 1997).

Assessment development is the final component of the Analysis phase. Assessments tell designers if their instructional system is working. Entry skills assessment tells designers whether the learners are in fact possessed of the entry level knowledge and abilities that were attributed to them during the learner analysis. (The designed instruction may be awesome, but if it requires a college reading level and the majority of learners are reading on a tenth grade level, then learning will not occur as it was designed to.) Preassessments measure the knowledge learners already have about the topic of instruction. The results of preassessment can help guide designers to omit instructional steps if the objective of these steps has already been mastered. Preassessments can also ensure that designers do not give instruction credit for leading to the acquisition of knowledge or skills that the learners already possessed before the instruction began.

Postassessments measure learner achievement of instructional goals. Development of assessment items for measuring learning often occurs immediately after learning objectives have been specified to ensure that the assessment will correspond appropriately with the learning task it is to measure. For example, a designer may specify the following learning task: "The learner will be able to name the members of the band Talking Heads and name the instrument or instruments each plays" and then go on immediately to write the following assessment item: "Name the members of Talking Heads. What instruments does each play?" (Smith and Ragan, 1999, pp. 94-95).

Design

Design is the second phase of the process. During this phase, a blueprint of the instruction is created. Although it may seem as if every possible detail has been determined during the Analysis phase, many key decisions are made during the Design phase. The first decision will probably be whether existing instruction may be modified or new instructional materials must be developed. Other decisions involve instructional strategies and lesson design, the sequencing of information, the amount of guidance, or scaffolding, that will be given to learners, the media that will be used to deliver instruction, and the size of learning groups.

During this phase, it may be useful to think of learning as taking place through a series of related steps (Smith and Ragan, 1999, pp. 113-114). For each thing to be learned (i.e., each learning task), the instruction will be designed to guide the learner through those steps (a supplantive approach) or to enable the learner to make his or her way through those steps (a generative approach). The decision to use a more supplantive or a more generative approach is a complex one; strategies for each step of the learning process for a particular task may vary in degree along the supplantive-generative continuum depending on instructor and learner experience, the complexity of the task,  the specificity of the desired outcomes, and the amount of time available for instruction (Smith and Ragan, 1999, pp. 123-126).

As discussed in the Analysis overview, instructional strategy selection depends in part on the type of learning outcome for a particular learning goal. For example, attitude learning is best achieved through demonstration by a role model, practice by the learner, and reinforcement when the new attitude is demonstrated (Smith and Ragan, 1999, p. 225). Decisions about delivery media and group size are related to, and may be shaped by, the development of instructional strategies.

Options for delivery media include print, people, video, slides and filmstrips, distance education, computers, and interactive multimedia. Each medium has inherent characteristics which may make it more or less suited to a particular instructional strategy (Smith and Ragan, 1999, pp. 288-291). Similarly, different groupings of learners may also work better with different strategies and different media. For example, if attitude learning is to take place, then the learner must have the opportunity to both watch demonstrations of the behavior and practice it. Given these requirements, small or large groups would clearly be preferable to individual learning, and learning mediated by teacher, video, or computer with video capability would be better than print.

Development

Development involves the creation of prototype instructional materials and formative evaluation of those materials. The materials may be developed by the designers (more likely with small projects), or they may be developed by teams of experts (more likely on large projects). Depending on the media selected, such working models as storyboards, print prototypes, teacher outlines and syllabi, and basic computer screens may be created (Smith and Ragan, 1999, pp. 317-332). 

Formative evaluation is conducted to enable the designers to determine the effectiveness of their instruction (Smith and Ragan, 1999, p. 338). In the model below, some formative evaluation (indicated by the ? symbol) occurred at the conclusion of each phase of the process. Upon the completion of the prototype instructional materials, a more extensive formative evaluation will be conducted. This process may involve having the materials reviewed by experts and used by individuals, small groups, and larger field trial groups (Smith and Ragan, 1999, pp. 340-351). Assessment items developed in the Analysis phase may be used to evaluate whether learning is occurring, but other measures such as surveys, interviews, and observation should be used to gather information about the clarity of instructions, the appeal of the instruction, the quality and quantity of examples, and so on. Revision of materials may occur following each phase of formative evaluation, depending on feedback and available time. This makes intuitive sense: if an expert reviews the content of the instruction and finds it to be inaccurate, there is no reason to test the instruction on learners in a form that is about to be revised.

Implementation

During implementation, the entire instructional package is delivered as designed to the pilot group of learners. In some educational and small business contexts, the designers of the instruction may also deliver it. In most cases, they will not. Some of the data collected during the formative evaluation phase, such as results of learning assessments and surveys of learner attitudes about the instruction, will be collected again as the instruction is implemented for use in the summative evaluation process.

Evaluation

During Evaluation, additional formative evaluation may be conducted, but the focus will be on Summative evaluation. During Development, the instruction was tested and improved to make it as effective as possible. Summative evaluation is conducted to tell administrators and other decision makers whether the instructional product is a good solution to the instructional problem. 

In addition to learning assessment results and user attitudes toward the instruction, depending on the type of instruction in question, other data collected for use in summative evaluation may include such things as workplace safety statistics, student self-esteem, graduation rates, sales figures, morale, employee retention, productivity, etc. Depending on the results of the summative evaluation, administrators may set aside the new instructional product and try a competing one; consider going back to an old method, if one exists; or consider a non-instructional solution to the problem. 

Management

The Management phase of instructional design involves coordinating organization and delivery of instruction and may also entail coordination of evaluation and dissemination of information (Smith & Ragan, 1999, p. 296). Management is particularly crucial when individualized instruction is involved, as each step of each learner's progress must be tracked. Even at this point, additional evaluation may be conducted to determine the ongoing efficiency of the instructional product as conditions change and competing products are developed (Reeves and Hedberg, forthcoming).

______________________________________________________________________________
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A  Model of the Instructional Design Process

[image: image1]
The model above was inspired by the classic ADDIE-M* model of instructional design and represents one interpretation of the design process.  The phases of this process as depicted above are as follows:

A - Analysis (Occurs in two phases: needs assessment and instructional problem analysis.)

D - Design

d - Development

I - Implementation

E - Evaluation

M - Management

Each phase of the design process builds on what has come before. Analysis dictates Design. Analysis + Design dictate Development, and so forth. The imperative aspect of the process is linear; that is, Analysis dictates Design but Design must NOT dictate Analysis. However, it may become evident during the Design phase that the initial Analysis is incomplete. If this occurs, then the Analysis must be revisited. Following this, however, Design must be briefly re-examined to ensure that it remains consistent with the new Analysis before the next stage, Development, begins. This principle remains true throughout the entire design process, as demonstrated by the model above.  At any given phase, if it becomes evident that a preceding phase must be re-examined, then all intervening phases must also be re-examined before the last phase is completed and the next phase begun.

A note on the ADDIE model
According to Dr. Robert M. Branch, who has researched the origins of the ADDIE model, no person or group has been identified as the originator of the model (personal communication, 2002). Hence, no source for ADDIE is cited in this paper.
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