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Chapter 1
INTRODUCTION

Instructional System Development (1SD) is the official Air Force process for developing
education and training for Air Force personnel. AFPD 36-22 directs the use of a systematic
approach to Air Force instruction. This manual, AFMAN 36-2234, discusses the background of
ISD, describes what it is, explains the I SD process, and provides guidance for finding additional
information on specific areas of the process. It also provides the necessary theory and
philosophy for developing effective, cost-efficient instruction. Specific applications of the ISD
process are found in a series of handbooks (AFH 36-2235). A list of these handbooks and other
ISD documentsisin Attachment A.

Instructional system development is a deliberate and orderly, but flexible process for planning,
developing, implementing, and managing instructional systems. It ensuresthat personnel are
taught in a cost-efficient way the knowledge, skills, and attitudes essential for successful job
performance.

AFMAN 36-2234 covers the following content aress.

‘The Introduction describes the background and basic concepts of Air Force ISD. It
compares the original and updated Air Force ISD models. It outlines the activities
comprising the 1SD process and shows how they fit into atotal instructional system with
evaluation and the principles of quality applied throughout the process. It discusses
differences among Air Force I1SD applications and how the requirements of using
commands drive | SD implementation.
-Learning Theory briefly reviews and updates instructional and learning theories that
are incorporated in recent instructional design and suggests directions of future
developments.
-Planning discusses the management and technical concerns that should be addressed
before beginning an ISD project.
-‘Analysis describes the activities that occur during analysis of instructional need.
-Design covers the activities and products of the design phase.
-‘Development gives the techniques and activities used in producing instructional
materials.
‘Implementation describes fielding an instructional system and initiating instructional
delivery.
-Evaluation discusses the various means of measuring effectiveness and efficiency at the
different stages in the life cycle of an instructional program.

AFMAN 1-1 states that people are the decisive factor in war. It is imperative that people
receive the right education and training at the right time. Education and training should:

-Prepare forces for combat.

-‘Be asredlistic as possible.

-Be conducted for al forms and levels of war.

‘Give special attention to training for joint and combined
employment.

ISD can help ensure that you meet these objectives.
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This chapter provides information on the background of I1SD, how it fitsin the total
instructional system, and how it relates to Quality Air Force (QAF).

Section A
Background

The Air Force ISD process is an adaptation of the systems engineering process to problems of
developing, implementing, and evaluating instruction. The 1SD process assumes that
alternative solutions to instructional problems will be more or less cost- efficient depending on
the instructional need and environmental constraints, and that a systems approach to choosing
among alternative solutions will produce the most effective results.

According to Tennyson (1991), ISD is an evolving process. The following is a summarization
of Tennyson's four generations of instructional development.

o s

Generatio ' Description
n

First The main focus of the first generation model was the
implementation of the behavioral patterns of learning. The system
had four components: objectives, pretest, instruction, and posttest.
The system was complete with an evaluation loop for purposes of
revision.

Second Advances in instructional technology led to the need to increase
the variables and conditions of the ISD model. The second
generation adopted systems theory to control and manage the
increasingly complex ISD process. The behavioral learning
patterns remained, but were of secondary importance to the focus
of the system— developing instruction.

1

Third In practice, the ISD process was too rigid and did not account for
the different situations and applications for which it had to be
used. To account for the situational differences, the external
control of the system (i.e., the boxes and arrows) gave way to
phases of ISD that could be manipulated in any order by the
instructional author. This model assumed that ISD was an
interactive process that could be entered at any point depending on
the current situation. Although learning theory was still
considered behavioral, cognitive theory was beginning to have an
impact, such as in the use of simulations for acquisition of
cognitive skill in decision making.

Continued
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Generation Description
Fourth Advancements in understanding how we learn and educational

technology (e.g., management, delivery systems, cost
effectiveness, content analysis, objectives, measurement,
instructional strategies) provide major changes in many of the ISD
variables, making the ISD model yet more complex. Employing
technological developments from the field of artificial intelligence,
the fourth generation model handles the complexity of ISD with a
continuous evaluation and troubleshooting process.

Concepts used in designing the I SD process have been drawn from the disciplines of:

-System engineering
-Behavioral and cognitive psychology
‘Instructional technology

When the Air Force 1SD process was originally defined it represented the then state-of-the art
specification for the design and development of instruction. At that time, behavioral learning
theory held that efficient job instruction could teach the behaviors directly without providing
cognitive understanding of the theoretical foundations of the activity being performed.
Behavioral learning has provided a successful approach for teaching procedural tasks. Though
procedural tasks still account for the vast majority of Air Force jobs, the remainder requires
concepts beyond behavioral learning theory. The concepts beyond behavioral learning theory
are from cognitive psychology and systems engineering.

As originally adopted in the Air Force, the goal of instructional systems development was to
increase the effectiveness and efficiency of education and training by fitting instruction to jobs,
eliminating irrelevant knowledge from courses while ensuring that students acquired the
necessary skills, knowledge, and attitudes to do the job. Instruction wasto be provided in the
areas most critical to job performance and was not to be wasted in areas having a low probability
of meeting immediate or critical long-term needs. The ISD process prescribed a series of
procedures which addressed decisions about exactly what, where, how, and when to teach the
skills, knowledge, and attitudes needed to perform every task selected for instruction.

The Air Force developed its first major instructional system in 1965. Application of the ISD
process has consistently improved the quality of instruction in the Air Force. Use of the process:

‘Increases the effectiveness of the instruction.
‘Improves time-efficiency.
-Produces the best instruction for the lowest possible cost.

Over the years, the ISD process has been described graphically through a wide variety of models
which call out the procedures in a number of phases or steps. Most models encompass the
functions of analyzing instructional needs, and designing, developing, implementing, evaluating
and improving instruction. The use of a systematic problem solving approach is the common
thread that runs through all models.

ISD is aquality improvement (QIl) process. The processes and products of the phases are
continuously assessed for quality with emphasis on how well they meet the users needs. Life
cycle evaluation ensures continuous improvement of the instruction.
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Original Air Force  Theorigina Air Force Model was afive-step process, shown in Figure 1.
|SD M odel

CONSTRAINTS
Analyze System Define Education | Develop Objectives
Requirements Training Requirements and Tests

) \,,,L /

Conductand Evaluate | _— L Plan, Develop, and
instruction S Validate instruction

CONSTRAINTS

Figure 1. Original Air Force ISD Model
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The original Air Force model organizes the I SD functions into five steps.
1. Analyze System Requirements

Thisis done through occupational, job, and task analyses which result in statements of
behavior, conditions, and standards for task performances.

2. Define Education and Training Requirements
This step includes a needs analysis to determine if training is needed, assessment of target
population characteristics, and selection of tasks for instruction through consideration of
such factors as criticality, learning difficulty, and frequency of performance.

3. Develop Objectivesand Tests
Here the developer writes the three-part objectives that define what the students should be
able to do after instruction, the conditions under which they may perform, and the
acceptable standard of performance. The developer then writes test items to measure student
performance on each objective.

4. Plan, Develop, and Validate Instruction
In this step, the developer designs and produces course materials. The developer tries these
materials out on students using the criterion test items to ensure that the students can
achieve course objectives.

5. Conduct and Evaluate Instruction

Here the course isfielded. Evaluation of instructional effectiveness continues for the life of the
course and identifies needs that may develop for improving or updating the instruction.

This original model also shows (1) how the ISD process uses feedback and interaction among
the functional blocks of activities to allow for continuous improvements to the products, and (2)
how environmental constraints limit the designers' choices to what is possible.

The process alowed instructional developersto enter or reenter the steps of the ISD process as
necessary to develop, update, or revise the instructional system. The Air Force model worked
well and was considered adequaThe te. It supported an instructional system that was focused
primarily on classroom education and technical training delivered by an instructor using the
lecture/demonstration method.

The Air Force instructional goals, which have not changed, are to field effective and
efficient instructional systemsthat prepare individuals to meet Air Force performance
requirements. However, the process, which served the Air Force well for many

years, needed to be updated. Constant changes in the instructional environment,
increasingly complex job requirements, new instructional technologies, and emerging
automated instructional development tools, as well as other changes, stretched the
capabilities of the Air Force ISD process. Thisled to a belief that the linear approach
to 1SD was not adaptable to today's conditions.
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Today's concerns include not only classroom instruction, but also instruction that is exported to
the job site using new delivery methods and technologies. New automated instructional
development tools can make the instructional development more efficient. Building quality in
instructional systemsis a key concern. Other concerns are the concept of totally integrated
training systems and how to do the 1SD process in different applications such as systems
acquisition, education, aircrew, and technical training programs.

Principles of 1SD have evolved over the past three decades from I SD as atool for applying
behavioral learning principles to classroom instruction, through models of step-by-step
procedures designed to enable anyone to develop instruction, to sophisticated models concerned
with complex technological as well as cognitive and attitudinal issues that require experienced
instructional design expertsto sort out.

Today instructional development, updating, and revision require expertise not only in
instructional design but in media (e.g., computer hardware and software, video, interactive
systems), cognitive learning theory, and vastly complex content areas. The scope of the
expertise has gone beyond the capabilities of the single instructional design expert. It now
requires ateam of experts from any one of severa disciplines.

Attempts are being made to use expert system techniques to help both the experts and novice
instructional developers cope with contemporary advancements. |1 successful, these techniques
will impact instructional design in fundamental ways, such as by providing 1SD expert system
tools.

It is clear that any new model of the ISD process should reflect the movement away from
rigorously applied procedures and emphasize adaptability to changing environments. These
concerns have become cornerstones in the revision of the Air Force's 1SD process. Updating the
process should allow the Air Force to meet today's need for effective and efficient instructional
systems and continue to meet future challenges in instructional systems development.

One of the Air Force's greatest challenges will be to elevate the level of instruction, knowledge,
and training which is currently being provided to personnel. It isnot enough to enhance the
methodology of an ISD system and its principles. Personnel must be trained in the multitude of
disciplines and technologies which the Air Force is using and currently examining for future
ISD use in order to accomplish the task.
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Section B
Total Instructional System

Updated Air Force  The updated ISD model has been designed to represent simplicity and flexibility so that

|SD M odél instructional system developers with varying levels of expertise can understand the model
and use it to develop effective, efficient instructional systems. This model depicts the
flexibility that instructional developers have to enter or reenter the various stages of the
process as necessary. Entry or reentry into a particular stage of the process is determined
by the nature and scope of the development, update or revision activity.

System Functions An extension of the systems approach places the I SD process within the functional design
of atotal instructional system. Figure 2 shows the basic top-level system functions of the
instructional system: management, support, administration, delivery, and evaluation.

MANAQGEMENT

EVALUATION

DELIVERY SUPPORT

ADMINISTRATION

Figure 2. System Functions

What Are They? The system functions of the ISD model are as follows.

‘M anagement—the function of directing or controlling instructional system development
and operations.

-Support—the function of maintaining all parts of the system.
-Administration—the function of day-to-day processing and record keeping.
-Delivery—the function of bringing instruction to students.

-Evaluation—the function of gathering feedback data through formative, summative,
and operational evaluations to assess system and student performance.

Rdation to 1SD Using these essential functions to design the overall instructional system architecture and then
allocating them to the respective instructional system components, or people responsible,
ensures that these functions are operational when the total training systemisfielded. 1SD
products are integrated into the total instructional system, and aspects of the instructional
system functions are active throughout all phases of the ISD process.
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Figure 3 shows the phases most often used in the systems approach, which are analysis, design,
development, and implementation, with the evaluation activities integrated into each phase of
the process. The phases are embedded within the system functions. Evaluation is shown as the
central feedback "network” for the total system.

MANAGEMENT
/4 T—
- < ANALYSIS )
’ e \

DELIVERY =  EVALUATION 4= g SUPPORT

mnzuﬂrknon" o

N nevemmem) “ S

ADMINISTRATION

Figure 3. Functions with Phases

The instructional development process, which the model summarizes, calls for instructional
developersto:

‘Analyze and determine what instruction is needed.

-Design instruction to meet the need.

-Develop instructional materials to support system requirements.
‘Implement the instructional system.

Evaluation isa central function that takes place at every phase.

Symbolically, Figure 3 shows that all phases of the model depend on each of the other phases.
The 1SD process alows the instructional developer or design team to enter or reenter the various
phases of the process as determined by the nature and scope of the development or revision
activity. The phases of the updated model are described below.

In courses that tie the content directly to preparing a student to do a job, the instructional
developer analyzes the job performance requirements and develops atask list. The developer
then analyzes the job tasks and compares them with the skills, knowledge, and abilities of the
incoming students. The difference between what they already know and can do and what the job
requires them to know and be able to do determines what instruction is necessary. The activities
of formative evaluation begin.
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In the design phase, the instructional developer develops a detailed plan of instruction which
includes selecting the instructional methods and media, and determining the instructional
strategies. Existing instructional materials are reviewed during this phase to determine their
applicability to the specific instruction under development. In this phase, the developers also
develop the instructional objectives and test and design the instruction. The implementation
plan for the instructional system is developed in this phase and a training information
management system is designed, if required. Formative evaluation activities continue in this
phase.

In the development phase, both the student and instructor lesson materials are developed. If the
media selected in the design phase included items such as videotapes, sound/dlides, interactive
courseware (ICW), and training devices, these are developed. If a training information
management system was developed for the instructional system, it isinstalled in this phase. As
afinal step in this phase, the implementation plan is updated. During this phase, instructional
developers aso validate each unit/module of instruction and its associated instructional
materials as they are developed. They correct any deficiencies that may be identified.
Validation includes:

‘Internal review of the instruction and materials for accuracy

‘Individual and small-group tryouts
-Operational tryouts of the "whol€" system
Revision of units'/modules occurs as they are validated, based on feedback from formative and
summative evaluation activities. Thefinal step in this phase isto finalize all training materials.

The instructional system has been designed and developed, and it is now time for the actual
system to become operational. In this phase, the instructional system is fielded under
operational conditions. The activities of operational evaluation provide feedback from the field
on the graduate's performance.

Evaluation is a continuous process beginning during the analysis phase and continuing
throughout the life cycle of the instructional system. Evaluation consists of:

‘Formative Evaluation, consisting of process and product evaluations conducted during the
analysis and design phases, and validation which is conducted during the development
phase. Included are individual and small group tryouts.

-Summative Evaluation, consisting of operational tryouts conducted as the last step of
validation in the development phase.

‘Operational Evaluation, consisting of periodic internal and external evaluation of the
operational system during the implementation phase.

Each form of evaluation should be used during development, update, and revision of instruction,
if possible, and if the form of evaluation is applicable.
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Figure 4 depicts the completed 1SD model. This completed figure shows the system functions
and | SD phases embedded within the quality improvement (QI) process.

Figure 4. Updated AF ISD Model

The updated model graphically illustrates that:

-Evaluation is the "centerpiece” of the ISD process.
-1SD is a continuous process with the flexibility to enter and reenter the various phases, as
necessary, to develop, update, or revise instruction.
-All 1SD activities take place within and are dependent on the system functions.
‘Teamwork is required between personnel performing system functions and those designing,
developing, and implementing instructional systems.
-All 1SD activities and system functions focus on continuous quality improvements in the
system.

Section C
Quality I mprovement

The Air Force goal of continuous quality improvement is achieved in the ISD process. As can be
seen in Figure 4, the entire 1SD process takes place within the sphere of quality improvement.
Throughout the process, each I SD activity and product is continuously covered in order to
improve quality.

Quality improvement (QI) is the continuous, organized creation of beneficial change to the
system. The objective of quality improvement isto foster continuous improvement in the
products and processes.

All of the principles of quality are implemented in the ISD process. The ISD process ensures
total quality in the education and training environment by continuously evaluating the process
and products. The relationship between the key concepts of QI can be easily seenin the ISD
process. For example:

-Customers define quality. 1SD emphasizes criterion-based instruction. The criteria are directly
linked to performance requirements in the field. Field representatives identify education and
training requirements which instruction providers such as Air Education and Training
Command (AETC) or other training organizations are then under "contract” to satisfy. All
evaluations are focused on the graduate's actual job performance.
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I SD and Quiality ‘Know your mission. 1SD depends on mission and job analysis for the necessary datato design,
i i develop, and implement instruction. All instruction should be based directly on mission or job

Relationship \ _ ) : o \ .

(Continued) requirements. The quality checks in the analysis process help eliminate instruction that is

unrelated to the job.

Job analysis uses data from many sources, including mission statements found in regulations or
locally developed statements. Instructional developers also make use of management
engineering reports, occupational survey data, and direct observation to determine the actual job
requirements.

As part of the job analysis process, an instructional needs assessment is conducted to determine
what the actual performance problems are. 1n some cases, a problem is not due to alack of
instruction, but to deficiencies in the job structure or environment. The ISD process helps
ensure that instruction is not developed for non-instructional problems. Instruction may also be
developed as a"preventive" measure-that is, to prevent problems and to meet the informational
and educational needs of Air Force personnel.

‘Know your customers. The information gained in the mission/job analysis process gives the
instructional design team information that defines the customer's expectations.

Everything that can be done to help students learn should be factored into
instructional system design. 1SD is based on the premise that what the person
needs to do the job determines the instructional requirements.

-Set goalsand standards. The goals and standards for an instructional
development effort come in many variations. First, the job requirements and the
impact of the performance deficiency determine the timing required for the
development process and the conduct of the instructional program. Second, the
content of the instruction is determined by the person's needs to do the job. The
design team should directly translate the cues, conditions, and performance
standards of the job directly into the instructional program.

‘Focus on customers. As mentioned earlier, the gaining unit or work center needs
determine instructional requirements. By continuing to trace the relationship
between the job requirements and the person's needs to do the job, a continual
focus on the actual field requirement is maintained. In addition, the ISD process
requires that the capahilities, aptitudes, and attitudes of the target audience be
considered.

‘M anage by fact. Each phase of the ISD process requires constant evaluation
against the job requirements identified earlier in the process. In addition, a
variety of tools have been developed to ensure that design and development
decisions are made with supporting data. For example, a number of media
selection tools are being used which provide managers information to match
training media with the instructional requirements. These matches are based on
learning theories and development cost factors (money and time). 1SD is
designed to guide managers and developers to awareness of factors affecting
their decisions.

Foster teamwork. Aninstructional program cannot be designed and developed in a vacuum.
In order to develop effective instruction, the design team should be in constant touch with the
work center and evaluation offices, to ensure that the training matches the performance
requirements of the job.
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‘Empower your people. 1SD is a problem-solving, decision-making model. Since ISD is
flexible and there are any number of ways to solve a given instructional problem, a design team
should be allowed freedom and authority in designing, developing, and implementing
instruction that meets job performance requirements.

‘Integrate quality in all phases. Evaluation is continuous quality checking. Thisistrue during
each phase of the ISD process, from analysis to implementation. Built-in checks in each phase
ensure the quality of the ISD process and instructional products with emphasis on satisfying
training requirements and producing graduates who can do their jobs.

. Evaluate quality constantly. The ISD processis a cyclic, ongoing process of continuous
improvements. Asinstructional developers progress through the different phases of 1SD, the
process and products of each phase are constantly evaluated against the instructional
requirements and principles of learning. The results of the evaluations determine which phase
of 1SD to enter next. Constant evaluation identifies changes in instructional requirements due to
updates in equipment and personnel which result in new |1SD efforts to provide the best possible
instruction to Air Force Personnel.
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Chapter 2
LEARNING THEORY

Learning theory is the body of principles proposed by psychologists and educators to explain
how people acquire skills, knowledge, and attitudes.

Learning theory is used in formal instruction to facilitate and accelerate the learning process.
When applied to the practice of instruction, learning principles, derived from theories, can guide
the instructional developer in improving the effectiveness and efficiency of the learning
activities of a program.

Learning theory impacts instructional systems development in several ways.

‘Many of the products specifically called for in the ISD phases are derived from behavioral
learning theory. In the 1950s, behaviorists developed procedures for designing
"programmed" instruction that included:

--Analyzing and breaking down content into specific behavioral objectives.
--Determining procedures needed to achieve the objectives.

- Trying out and revising the steps.

-V alidating the program against the objectives.

This approach was incorporated into the early 1SD procedures.

‘Instructional developers apply learning theory to select instructional strategies for the type
of learning required. To the extent that there are real differences in the types of
learning, e.g., intellectual skills, motor skills, or attitudes, cognitive strategies, different
instructional techniques may be needed.

‘Instructional developerslook to learning theory to explain how individuals differ in the ways
they learn. Understanding different learning styles, in order to target methods and materials to
individual students, may become the most important theoretical area for enhancing learning.

Section A
Theoretical Approaches

The behaviorist school says that learning takes place when the student makes an association
between a stimulus or cue and the desired response behavior. When the behavior is given a
positive reward, the learning is believed to be reinforced. Learning proceeds as students become
able to distinguish among stimuli and make appropriate responses to them. Stimulus events or
cues and the corresponding responses are combined into complex patterns. Learning to

interpret complex cues and associate them with responses leads to comprehension of the total
situation.

Most current theories of learning are cognitive theories. Concern isfocused on what is going on
in the learner's mind. Two major models of cognitive theory are the information processing
model and the social interaction model.
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The information processing model says that the learner's brain has internal structures that select
and process incoming material, store and retrieve it, use it to produce behavior, and receive and
process feedback on the results.

A number of cognitive processes are involved in learning, including the "executive" functions of
recognizing expectancies, planning and monitoring performance, encoding and chunking
information, and producing internal and external responses.

Social interaction theory says that learning and consequent changes in behavior take place as a
result of interaction between the learner and the environment. Behaviors are modeled either by
other people or symbolically. The environment demonstrates the consequences of the modeled
behaviors, and the learner cognitively processes the observed behaviors and consequences, and
changes his own behavior appropriately. The cognitive processes include attention, retention,
motor responses, and motivation. Techniques for achieving learning include direct modeling
and verbal instruction. Behavior, personal factors, and environmental events all operate together
to produce learning.

Section B
Typesof Learning

In this section, learning is addressed in terms of the individual types of learning and the
integration of human activities. Categories of learning types establish a framework for how
learning takes place. Inredl life, these types of learning are integrated. Thisintegration is
discussed in terms of schemas, enterprise theory and metaskills.

Learning theorists have categorized human activity into types of learned behavior. Gagné's
(1985) categories of learning types are the most inclusive. They include intellectual skills, verbal
information, cognitive strategies, motor skills, and attitudes. Gagné suggests that each type of
learning requires different internal conditions for processing to occur. Internal conditions may
be cued or prompted by external conditions present in the learning environment.
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Intellectual skills are the foundation for all higher learning. They consist of discrimination,
concepts and rule-using. Cogpnitive strategies are often called a higher-order type of intellectual
skill.

Intellectual skills are hierarchical in nature. For example, in order to learn a higher-order sKill,
the learner should possess the prerequisites and have already learned the lower-order skills such
as discriminations, concrete concepts, defined concepts, and rule learning.

Discriminations

Discriminations are skills related to seeing differences between stimuli. Most adult problemsin
discrimination come from physical disabilities like color blindness, hearing loss, or some injury
that affects sensory perception.

Concrete Concepts

Concrete concepts are skills related to categorizing physical objects into one or more classes
based on their physical attributes. Identifying resistors from among other electrical components
is an example of concrete concept learning.

Defined Concepts

Defined concepts are skills related to classifying symbolic objects into one or more classes based
on a definition. The definition is actually a rule for classification. For example, classifying a
verbal statement from an officer as a command is an example of alearned defined concept.

Rule Learning

Rule learning skills relate to applying principles or procedures to solve problems. Problem
solving is the ability to recall relevant rules and use them to solve a novel problem. The product
of problem solving is not only a solution to the problem, but also learning a new rule or
procedure to be used if asimilar situation should arise in the future.

Verbal information is the learning of names and labels that can be verbalized. It isalso called
declarative knowledge. Verbal information learning requires some basic language skills. In
addition, verbal information is more readily retained when it is learned within a larger context
of meaningful information.

The basic premise of an information processing model is that individuals mentally process their

environment. This process consists of a number of stages in which the stimuli become
information, which is given meaning by previous knowledge and current expectations.
Cognitive strategies are employed to maintain the knowledge in short-term memory and
trandate it to a structure that enters long-term memory as a type of knowledge in the form of
propositions, productions or schemas.

Cognitive strategies are thought of as executive control mechanisms for learning. Monitoring
the use of strategies is "metacognition.” Cognitive strategies used in metacognition are called
metacognitive strategies.

There are different types of cognitive strategies such as clustering items into similar groups to
reduce memory load, reading strategies to increase comprehension, and others. Good learners
have a variety of strategies they can use to process new information.
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Motor sKills are learned behaviors that involve the smooth coordinated use of muscles. Motor
skills most often involve a sequence of activities that may be described verbally as an "executive
subroutine.” This verbal information is learned to provide guidance for learning the execution
of the motor skill. When the learner has acquired the motor skill, the verbal routine is no longer
needed and the skill is performed in a smooth and continuous manner.

Motor skills may be learned by modeling, as when a coach shows a student how to swing a golf
club.

Motor skills require practice and kinesthetic (natural) feedback. Verbal feedback from an
observer aso helps the learner make corrections in performance. Much of the instruction is
aimed at getting the student to recognize the feel of the motor performance when it is executed
correctly.

The acquiring of particular attitudes may require the prior learning of intellectual skills or
particular sets of information. For example, if a positive attitude toward safety is to be acquired,
the learner should have (1) intellectual skills (concepts and procedures) associated with safety,
and (2) a variety of verbal information about the advantages of following safety procedures or
the consequences of not following them.
Attitudes have mutually supportive relationships. An individual generally tries to maintain
consistency with regard to choice behaviors. However, attitudes are based on perceptions of
reality. These perceptions are colored by misinformation or critical experiences.
Attitudes are learned or influenced by observing others and viewing the consequences of their
behavior. This type of learning (vicarious) is a distinct principle of social learning. External
conditions for learning attitudes include a human model.
Experiences play a major role in the formulation of attitudes.
Motivation plays a significant role in learning. Keller (1987) has developed a general model
integrating the various sources of motivation for learning. He calls it the ARCS model, an
acronym for the four sets of conditions that should be met to have a motivated learner:

-A for attention.

Attention involves grabbing the learner's interest at the beginning of instruction and
maintaining that interest throughout the lesson and course.

‘R for relevance.

Relevance is the personal significance and value to the learner of mastering the learning
objectives.

-C for confidence.
Confidencerelates to the learner's expectancy of success.
-Sfor satisfaction.

Satisfaction comes from achieving performance goals.

Inreal life, the types of learning are integrated. Thisintegration is discussed in terms of
schemas, enterprise theory and metaskills.
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Intellectual skills should be integrated into existing knowledge to be remembered and recalled.
They are thought to be stored as schemas and as part of propositional networks. A schemais a
structured set of memory elements, (propositions, images, and attitudes) representing a large set
of meaningful information pertaining to a general topic. The topic may be an object, such as a
jet fighter, weapon, or officer. Or it may be an event, such as a preflight check or preventive
maintenance procedure. Regardless of type, schemas contain information on certain well-
understood features of the object or event. These features, called dots, are filled in by the
learner when encountering new information that relates to the schema. Schemas are acquired
through experience and may be the greatest benefit of apprenticeships.

Recent theory proposes that intellectual skills are "situated.” That means their utility isin a
large part a function of how they are learned. In order that they do not become "inert
knowledge," they should be learned and practiced within a broader context.

Gagné and Merrill (1990) proposed a method to identify learning goals that require an
integration of multiple objectives. They proposed that such an integration of multiple objectives
be conceived in terms of the pursuit of a comprehensive purpose in which the learner is
engaged, called enterprise. Anenterpriseis a purposeful, planned activity that may depend for
its execution on some combination of verbal information, intellectual skills, and cognitive
strategies, al related by their involvement in the common goal. A task for the instructional
developer isto identify the goal of atargeted enterprise along with its component skills,
knowledge, and attitudes, and then to design instruction that enables the student to acquire the
capability of achieving this integrated outcome.

The metaskill concept (Spears, 1983) refers to the complex skills of adapting, monitoring, and
correcting the use of individual skills in complex performances that integrate cognitive,
perceptual, and motor processes. Proficiency in metaskills depends on the number of individual
sKills practiced. Plateaus in performance are related to the intervals required for students to put
together new sets of metaskills.

Processes involved include:
-Gaining organic knowledge of the effects of actions on overall goals.

-Organizing knowledge hierarchically to include cause-effect rules.
-Developing monitoring procedures that incorporate outcome expectancies.

The types of learning previoudly discussed in this section include more traditional behavioral
outcomes as well as some of the newer cognitive outcomes. These learning outcomes, as well as
others, are being enhanced by new alternative learning strategies. A brief discussion of
accelerated learning is provided as an example of an alternative learning strategy.

Accelerated learning is a method of using traditional and non-traditional techniques to
increase instructor and student motivation. The principles of accelerated learning apply to
classroom instruction as well as individua multimedia methods. In the accelerated learning

environment, students and instructors tend to be more crestive, motivated, team-oriented, and
willing to try different things.

In the classroom environment, where possible, instruction is put into a social context to enrich
mental performance and help supply diversity. Classroom activitiesinvolving interpersonal
skills such as role playing, games, and skits provide students with an opportunity to interact and
express themselves. These activities also alow studentsto strengthen their intrapersonal skills
by interpreting information in light of their own personal experiences.
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With accelerated learning techniques, the environment in which students receive instruction
plays a key role in the learning process and should be attended to when developing instruction
using the principles of accelerated learning. For example, lighting, temperature, decorations,
and seating arrangements should be adjusted and controlled to enhance learning.

Some of the other aternative learning strategies being used in today's learning environment
include:

-Cooperative learning
-Situated learning
-Constructive approach
-Cognitive apprenticeship
-Scaffolded instruction
-Reciprocal teaching

-Concept mapping

Section C
Applying Theory to the Learning Situation

Within real-world constraints, instructional developers design instructional programs and select
learning contexts and materials to implement learning principles contained in a given theory.
The learning context relates to the external situation that enables new learning to be associated
or connected to previous learning. For example, if students areto learn alist of names,
associating them with a previoudly learned list is often very effective.

The context in which something is learned determines not only what is learned but how it can
be used in the future. Learning is Situated in the context and gains meaning from that context.
For example, problem solving should occur in an authentic context. The information and
principles learned when solving real problems may be better remembered by the student.

Social cognition psychologists feel that a context promoting cooperative learning is more helpful
to students than one promoting individual work, especially with regard to learning attitudes.

Other psychologists see cooperative learning situations as effective when the interaction among
students can supply learning support through tutoring and feedback. For example, peer tutoring
is atechnique for improving learning in a particular type of context.

Students learn as they confront the response demands built into activities. Good activities are
built around the attainment of multiple goals. They engage students in active forms of learning,
help develop values and critical thinking skills, are built around important content, and are well
matched to the learner's ahilities, interests, and learning style. Different types of instructional
delivery systems have been associated with particular instructional contexts. For example,
computer-assisted instruction was considered most appropriate for individualized instruction
because it could be personalized, test for misunderstandings, and provide feedback. However, it
has been determined that the computer can be an important part of cooperative learning
environments.

Emerging |CW technologies such as CD-ROM, videodisc, fax, conference phones, and two-way
satellite TV change the context of instruction. This is because technology not only delivers
information, but is also atool that can be used to enable information retrieval from knowledge
databases in ways different from printed text. The encyclopedia on a CD-ROM is not likely to be
used in the same way by alearner as the same encyclopedia in the form of printed text.




AFMAN 36-2234

Materials

One-on-One

Mediated M aterials

Physical Objects

Film and Video

1 November 1993 23

The nature of the materials affects the stimuli with which the learner interacts during the
process of learning. Instructional materials are often used in the broader context of an
instructional delivery system. A textbook, for example, is meant to be used with ateacher. The
textbook does not provide, in most cases, enough learning support to complete the learning
process. Most students cannot learn from it without additional information. These broader
instructional delivery systems often provide a variety of materials in what is caled a
"multimedia’ environment. This environment might include a live instructor or might be totaly
mediated as in a computer-interactive video.

Emerging technologies make distinguishing between different types of materials difficult, but

the features of the delivery systems can be described in terms of their capabilities for providing
different stimuli and different "events" of instruction. For example, using interactive video as
the delivery system can provide several sources of stimulation for the students, such as "multiple
learning tracks' and "self-pacing,” both of which serve to stimulate the students. Interactive
courseware aso has many applications in the "events' of instruction. For example, interactive
courseware can be used to "stimulate recall of prerequisites’ while providing feedback at the
same time at the appropriate points in alesson.

It is believed that the most capable delivery system would be the expert (instructor) working
one-on-one with the learner on real problemsin areal situation. For example, if the skill to be
learned were maintaining a plane's fuel system, the ideal situation would seem to be to pair a
novice with an expert and have the expert explain the procedure while the novice performsit.
In this case, the instructor can provide for the occurrence of all the events of instruction.

Different mediated learning systems have different capacities for providing these events. For
example, a videotape can €licit learner responses to a question but it is only capable of giving
rhetorical feedback. It isincapable of correcting learner misunderstanding because it is
incapable of judging whether the response to a question was correct.

Situations that contain physical objects are the most concrete and easy to understand because
they don't require the trandation of symbols. When instruction is done with real objects, all the
cues for later performance are available. However, rea situations may be very complex or
hazardous, and it may be smpler to gain information from a simplification of the rea situation
in the form of a mock-up or simulation.

Learning situations utilizing physical objects call for the learner to manipulate the objects.
Through handling them the learner gains much information about their size, sturdiness,
complexity, and other features. By handling the object, the learner is building schemas of the
experience that may be important in future learning.

Real materials are often used in demonstrations by instructors. A demonstration makes the
learner an observer of the expert handling the equipment. This instructional technique usually
involves the transmission of a great deal of declarative knowledge about the object being
discussed, which the learner encodes and stores with greater rapidity than in the handling
environment.

Media-type materials such as film and videos are more abstract than physical objects. These
media generally have a linear format, and information is paced by the delivery system. They
usually present avisual image from an objective rather than a subjective point of view, and they
are edited to compress time. This removes cues that are available from the real equipment and
handling activities.
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Most abstracts are still pictures, diagrams, and printed text. 1n order to understand text you very
often need to look at the real object, and to understand the real object you have to read the text.
Thetext is providing what Reigeluth (1983) calls an instructional overlay that provides the
learner with the events of instruction that cannot be provided by the object itself. On the other
hand, the real object provides the context for using the information from the text. Both are more
efficient when used together.

The mogt abstract medium is printed text. To gain meaning from printed text and
illustrations, the learner should be able to read (that is, decode) words. Furthermore, the
learner should be able to comprehend what is being said. Learning is more difficult
because physical cues are absent. The learner cannot query the author when there is

ambiguity in the message.

Printed text is generaly "formal" and follows different rules for communication than
demongtrations or video instruction. This formality makes printed text more difficult to
understand. Authors also vary in ther ability to write clearly and use illustrations to
provide learning guidance.

Events of learning are a set of communications embedded in instructional activities. They serve

I nformation the function of activating internal events of information processing. The learning processis
Processing shown in the following table.
L earning Process L earning Phase

Expectancy Motivation

Perception Apprehending

Working Storage Acquisition

Encoding Processing

Storage Retention

L earning Process L earning Phase

Vadlidation of Understanding Feedback

Transfer Generdization

Vauing Personalizing
Guiddinesfor The model addresses procedures for developing instruction and this chapter addresses learning
Application theory. Together they provide an orderly method for systematic decisions in an integrated

design.

The procedure for developing instruction is guided by the application of learning theory based
on known approaches that work. Instructional designers use "what works' for a given
application. Once an approach has been selected, you need to be consistent in the learning
analysis, development of objectives and choice of instructional strategy.
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Additional For more information on applying learning theory to learning, see:
Information .

‘AFMAN 36-2236, Handbook for Air Force Instructors.

‘Gagné, R. M. and Merrill, M. D. (1990). Integrative Goas for Instructional Design.
Educational Technology Publications, 38(1), 1-8.

Keller, J. M. (1987). The Systematic Process of Motivational Design. Performance and
Instruction, 26(9), 1-8.

-Merrill, M. D., Tennyson, R. D. and Posey, L. (1992). Teaching Concepts: An Instructional
Design Guide (2nd Ed.). Englewood Cliffs, New Jersey: Educational Technology
Publications.

‘Merrill, M. D., Lee, Z., and Jones, M. K. (1990). Second Generation Instructional Design
(ID»). Englewood Cliffs, New Jersey: Educational Technology Publications.

‘Reigeluth, C. M. (1983). Instructional Design: What Is It and Why Is 1t? In C. M.
Reigeluth (Ed.), Instructional Design Theories and Models: An Overview of Their
Current Status. Hillsdale, New Jersey: Erlbaum Associates.

-Spears, W. D. (1983). Processes of Sill Performance: A Foundation for the Design and
Use of Training Equipment. (NAVTRAEQ-VIPCEN 78-C-0113-4). Orlando, Florida:
Naval Training Equipment Center.

‘Tennyson, R. D. and Michaels, M. (1991). Foundations of Educational Technology: Past,
Present and Future. Englewood Cliffs, New Jersey: Educational Technology Publications.
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Chapter 3
Planning
Overview

Introduction Planning the instructional system structure and functions includes determining 1SD
process management and evaluation strategies, and estimating resource requirements
and congtraints. It also includes determining the instructional needs and concepts. This
planning should take place before developing an instructional system or revising
existing courses can begin.

The instructional developer or design team may be responsible for doing the
preliminary planning activities, or some of the planning decisions may have been made
by another Air Force organizational level or sometimes a contractor. Although not

a specific phase of the 1SD process, planning is a key event and occurs throughout the
process.

Note: During this discussion on planning and throughout this manual, severa plans
are frequently mentioned. Though mentioned, proliferation of documentation is
discouraged. A minimal record of decisions made for future reference is often
sufficient. Also, in some organizations a single plan with subsets may be adequate.

Additional For more information on planning, see:
Information .
- Briggs, L. J. and Wager, W. W. (1981). Handbook of Procedures for the
Design of Instruction (2nd Ed.). Englewood Cliffs, New Jersey: Educational
Technology Publications.
- Dick, W. and Carey, L. (1990). The Systematic Design of Instruction (3rd
Ed.). Glenview, lllinois: Harper Collins Publishers.
- Knirk, F. G. and Gustafson, K. L. (1986). Instructional Technology: A
Systematic Approach to Evaluation. New Y ork: Holt, Rinehart and Winston.
- Rossett, A. (1987). Training Needs Assessment. Englewood Cliffs, New
Jersey: Educational Technology Publications.

Section A
Determine Instructional Need

Introduction Thefirst activity before entering the ISD processisto determine that personnel need some kind of
instruction. Assessing instructional need is a critical activity that should be performed before any
other planning occurs or additional resources are committed to a project. A good assessment should
tell you if the "need" can be satisfied with instruction or may require some other solution such as a
policy change, new procedures, better working conditions, or others which are normally solved by
management.
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What Are The term "instructional need" has severa definitions (Stufflebeam, 1985). The definitions most often
Instructional Needs? used ae:

-Discrepancy view. A need isthe difference between "what is* and "what should be." In this
definition, the difference between what "is being taught" and what "should be taught" is the
discrepancy.

-‘Democratic view. Needs are identified by a group of experts (instructional developers, project
managers, and others) who, by the democratic process of majority rule, determine what
changes need to be made to the instruction.

-Diagnostic view. Need is determined by identifying concepts, principles, and procedures whose
absence or deficiency would hamper the students in meeting job performance requirements.

-‘Analytic view. Need is determined by accurately predicting the future instructional needs based on
the current instructional situation.

How To ldentify Instructional need is identified when there is alack of skill, knowledge and attitudes that personnel
Instructional Needs should havein order to perform an activity adequately.

Examples of types of skills, knowledge and attitudes that personnel may not have are:
-Behavioral - skillsin using tools and test equipment

-Cognitive - knowledge of information
-Affective - knowledge of effective interpersonal skills

Who Determines Instructional developers or the design team can receive a statement of instructional need from any Air

Instructional Needs? Force organizational level, or the instructional developers may perform an instructional needs
assessment in response to a performance problem, or it may be part of a statement of work for a new
acquisition.

What Signals Instructional needs may be present when:
Instructional Needs?
-A problem surfaces in an area where there is no current instruction.
‘Technical or doctrinal changes make existing instruction obsolete.
-A new weapon system is planned.
‘Instruction in atopic is mandated.
-Educating for future assignment.

Stages of Assessing The four stages involved in assessing instructional needs are:
Instructional Needs
-Planning the assessment.
-Defining the problem.
-Documenting the deficiency.
-Developing the solution.

How To Do It Instructional needs assessment is the means of identifying whether there is a need to develop or revise
instruction to solve an identified problem. A performance problem might be related to adesign in
which the instructional strategy does not support the learning process. The steps of instructional
needs assessment are:
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Step Activity Purpose
1 Determine and state -Determine purpose and objective of the assessment.
purpose -Develop plan for conducting the needs assessment.
-Document the plan.
2 | dentify data ‘Identify data that describes the actual performance and the
reguirements desired performance.
3 Select data collection | -Select appropriate method of collecting data such as:
method ~Interview
--Questionnaire/survey
--Records and reports
--Group discussion
-Work samples
--Observation
4 Collect and analyze datq -Collect sufficient datato document the performance
deficiency.
-Analyze data to identify the performance deficiency.
5 Develop instruction -Develop or revise appropriate instruction to solve the
performance deficiency.

Introduction

Instructional Concep
Elements

What the
Instructional Concep
Covers

Section B

Determine Instructional System Concepts
Thetota instructional system concept provides the framework for applying the I1SD process. The
instructional system concept provides your best initial estimate of what the instruction should do and

what it should look like. Determination of an instructional system concept is guided by the

determination of the needs and the application of learning theory.

27

When planning the instructional system concept, make a preliminary estimate of the requirements

and constraints to be considered in fielding the total instructional system. These should include

reguirements for the system functions of:

-Management - directing and controlling instructional system development and operations

-Support - providing for and maintaining al parts of the system
-Administration - day-to-day processing and record keeping

-Delivery - means of bringing instruction to the student

-Evaluation - assessment of how well the system and the students perform

-Quality improvement - process and product compliance with approved plans, procedures, and

jprocesses

When conceptualizing the overal instructional system, address:

-Overall description of the instruction
-Mix of instructional methods and media
-Overdl length of instruction
-Location of the instruction
-Anticipated student load

-Alternative solutions to resource constraints
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The instructional system concept is determined from information about:

‘Type and amount of instruction that may be needed
-Target audience
-Estimated funding requirements
-Equipment likely to be needed
-Type and size of facilities that may be needed
-Appropriateness of conducting training on-site
-Estimated time required to deliver the system
-Possible impact on personnel

-Use of existing and/or modified training equpment

Concept planning information may be obtained from:

-Existing courses
-Subject matter experts
-Learning principles
-Higher level functional or policy guidance

Achieving an instructional aim accomplishes the goal of meeting the need. When developing the
overall description of what instruction should do and look like (the concept), consider each
instructional aim to ensure that you meet the need. The following table describes the instructional
aim for each learning phase.

L earning Process L earning Phase Instructional Aim

Expectancy Motivation Build relevancy and communicate the goal.

Perception Apprehendin g Focus attention.

Working Storage Acquisition Present information in manageable units.

Encoding Processing Build upon existing knowledge.

Storage Retention Merge new information with existing
knowledge.

Retrieva Recall Attach new sKills, knowledge, or attitudes
(SKA) to environmental cues.

Validation of Feedback Test accuracy of new SKA.

Understandi ng

Transfer Generalizati on Allow for generalization of recall cues.

Valuing Personalizin g Reinforce meaningfulness of new SKA.

Output Training system concepts provide the structure for organizing and integrating all of the activities

required by atotal instructional system.

As planning proceeds, you should adjust the parts of the system concept to fit real-world constraints
or take advantage of opportunities that may arise.

Section C
Determine Resour ce Requirements and Constraints
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The instructional system concept may suggest major considerations from which you can estimate the
reguirements for equipment, facilities, personnel, and time, which, along with funding, should
trandate into the ideal instruction for meeting the identified need.

All of these requirements categories are subject to constraints that may limit your design and cause
you to look for alternatives.

Y ou need to include resource requirements and constraints in your early planning to ensure that you
have enough time to secure the resources, or in the case of a constraint, you have time to solve or
"work around" the problem.

The resource requirements for an instructional system should generally fall into the following
categories:

-Equipment - How many personal computers will you need? Will you need specia equipment to
be built? When will you need it?

-Facilities - How large should the facility be? What are the power requirements? Are you
involved with the facility design reviews?

-Personnel - How many instructors/instructional developers will you need? What experience do
they need? Will instruction/courseware be contracted? If so, to what degree?

‘Time - How much lead time do you need to procure the equipment, facilities, and personnel?
How long will it take to complete course development? How long will the instruction take?

‘Funding - What are the funding regquirements to obtain the equipment, facilities, and
personnel you need to develop and operate the instructional system? What will be the life cycle
costs to operate and maintain the system? If training on-site, what are temporary duty costs?

Although other activities may have responsibilities for providing resources, the instructional systems
manager has the overall responsibility for securing needed resources.

If you can't get the required resources, you should work around the constraint or select another
aternative. For example:
- If you can't get your part-task trainer, borrow operational equipment from the using

command.

If you need eight computer terminals and only have four, operate the course on two shifts.

If you need hand tools and test setsthat are required by technical order, borrow or use substitute
equipment.

Section D

Develop ISD M anagement Plan
As previoudly stated, planning is the keystone of instructional development. When planning to
develop an instructional system, you need to develop an I1SD management plan. The ISD
management plan is a subset of the system training plan (STP).

A properly developed 1SD management plan ensures that you have a "roadmap” to keep the
instructional development process on course.

Information in the plan is periodically compared to the actual progress to ensure that the intent of the
plan is being carried out and that a quality instructional product is delivered on time and within
budget. The 1SD management plan meets milestones set out in the STP.
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Managers are responsible for developing an 1SD management plan for each instructional
development project. Everyone involved in the project is responsible for doing their part to keep the
project on course.

Content of the ISD management plan is determined by managers in the instructional activity.
However, the plan should contain adequate information to manage the instructional development
project.

The plan may contain information such as:

-Approval dates/signature

-Definition of the project

-Overall project responsibility

‘Individual task responsibilities

:Milestones

‘Identified constraints
-Support requirements

Section E

Develop ISD Evaluation Plan
Evaluation should be integrated throughout each activity of the ISD process. Whether you call it
evaluation or quality improvement— it'simportant. Asamanager, one of your top prioritiesisto
develop an 1SD evaluation plan to ensure that the instructional development process and products are
of high quality. Criteriafor evaluation and acceptance are the key to evaluation. These criteria
should be specific enough to be used to measure the quality of products submitted by a contractor.
Training effectiveness standards are crucial.

Quiality is your first and last concern when making plans to develop a new instructional system or
revise an existing system. The concern for quality continues throughout each phase of the
development process.

Evaluating or assessing the quality of the process and products of each phase of instructional
development is the centerpiece of 1SD.

An I1SD evaluation plan is necessary to establish what and how you are to evaluate during the
instructional development process. The plan, which is the "benchmark” for quality, ensures that the
ISD process results in atotal quality system.

Managers (such as project officers, supervisors, or training specialists) are responsible for developing
a comprehensive |SD evaluation plan. Some organizations may have an evaluation office prepare this
plan. However, everyone is responsible for quality.

The ISD evauation plan includes information sufficient to ensure that the |SD process results in total
quality in both process and products. The plan may include, but is not limited to, the following
information:

‘ldentification of responsibilities including taskings

-Scope and purpose of the evaluation

‘How and when the evaluation activities are to be accomplished
-Documentation and report requirements
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Chapter 4
ANALYSIS
Overview
Introduction When a needs assessment has indicated a need for some form of instruction, and the necessary |SD

project planning has been done, it istime to enter the analysis phase of instructional development.
During this phase, instructional developers conduct various forms of analyses such as occupational,
job, mission, task, learning, resource, and target analyses. The nature and scope of each ISD project
determines which of the various analyses you conduct. For example, revising an existing course to
cover anew piece of equipment would not require another job, learning, or target audience analysis.
Instructional systemsthat are developed or revised based on objective, valid and reliable analysis are
likely to be more accurate and appropriate than instruction that is not.

Managers should evaluate products of the analysis activities in terms of the initial evaluation plan for
the ISD project and update the evaluation plan as required. Also, since the management plan ensures
that the project remains on course and schedule, the management plan should be updated to reflect
any necessary adjustments.

Where AreYou in th Inorder to better visualize the process, an | SD model with analysis highlighted is provided in Figure
Process? .

Figure 5. Analysis Phase

Objectives The objectives of this chapter are to:

Explain the various types of analyses that may be conducted in the analysis phase.
Explain update of the ISD evaluation plan.
Describe update of the ISD management plan.

Additional For additional information on the analysis phase of instructional development, see:
Information
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Section A

Occupational/Educational/Mission Analysis

Normally, the analysis phase begins with an occupational, educational, or mission analysis. The
term used to identify this first stage of analysis should depend on where your 1SD project
resides, i.e., in the aircrew, acquisition, education, or technical training community. The
requirement to conduct this form of analysis may depend on the application, scope, and
nature of the project. Thislevel of analysis identifies the duties and tasks of an occupation
or job, the goals and content area of an educational requirement, or the characteristics of a
mission. A needs assessment should already have been conducted to determine if thereisa
problem for which instruction is the appropriate solution. 1f the assessment confirmed an
instructional need, you would usually begin instructional development at the analysis phase.
However, in some cases, you may be able to enter directly into the design phase of 1SD. Thi
section addresses the first stage of analysis.

Theinitial analysis of the occupation or job, educational, or mission requirement provides you with
information needed to begin to determine instructional requirements. For example, during the
occupational or job analysis you identify the duties and tasks to examine during task analysis. From a
mission analysis you should be able to identify such characteristics as mission role diversity,
equipment utilization requirements, or danger associated with equipment operation, which you should
use to specify training equipment or skill integration requirements. Instructional developers or the
design team should refer to the USAF Occupational Measurement Squadron where a wide variety of
support information resides.

Occupation, educational, and mission analysis are defined as follows:

‘Occupatio