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H
uman Performance Technology (HPT) consists of a few principles and a host
of applications. The power of HPT comes from the fact that it is fundamen-
tal to an understanding of all forms of purposeful activity, ranging from the
actions of an individual to the actions of an international organization.

As a practical discipline, HPT began some 40 years ago when behavioral scientists
decided to take what they had learned in their laboratories and apply it to real-world
problems. We began with the most basic and widespread model of performance, the
operant or ABC model. The model describes how a person (or any organism) interacts
with and manipulates or responds to the environment. ABC stands for:

Antecedent conditions                 Behavior               Consequent events

One of the earliest applications of this model was Programmed Instruction (PI). Though
it was short lived (lasting only a little longer than some of the earliest personal comput-
ers), it was the springboard for widespread applications. PI focused on all three parts of
the operant model. It emphasized the careful sequencing of input information, the need
for active responding, and heavy concentration on managing the consequence variables
(i.e., providing confirmation as a reinforcing consequence for correct responses).

Expanding the Model

In 1964, the nonprofit arm of Teaching Machines Inc. was awarded a contract with the
U.S. Department of Education to design a classroom experience that would maximize
the benefits of PI. We were now confronted with a more complex task than just design-
ing effective instructional material. We had to do more than just arrange for active
responding and confirmation. We had to look at many factors in the environment and
consider something approximating a total performance system. 

We went to the ABC model and looked at how we might be able to expand it to handle
greater complexity and make it more useful for our classroom design efforts. We made
three modifications to the basic model and created the “big five” model.
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First we divided the antecedent conditions into two cate-
gories: conditions, or things that were relatively fixed or
given, such as the physical environment, equipment,
resources, and so on (later we added the social and organi-
zational environment); and directions or input, that is, the
information or instructions given to a performer that initi-
ated and guided performance.

Next we defined the behavior component of the model more
broadly as encompassing the variables associated with the
performer. What skill or knowledge was required?

Finally, we also split consequent events into two categories
of variables: motivational consequences, which encouraged
or discouraged continued behavior or performance; and
feedback, which provided information to the performer to
guide future modification of behavior.

The model then looked like this:

A                       B                           C
Conditions    Consequences
Directions Performer Feedback

Applying the Model

In our initial classroom design for independent instruction,
we concentrated heavily on motivational consequences. Our
previous experience with programmed instruction indicated
that the biggest problem was to keep students “on task.”
There was a high demand for PI, and studies seemed to indi-
cate that too much work decreased student motivation. So
we developed the idea of contingency management (Homme
& Tosti, 1965) to examine how to best set up the relationship
between learning behavior and a set of incentives. 

We used a variety of incentives: free soda, rock music, a pin-
ball machine, free time in a break room to engage in pre-
ferred activities, and so on. Students could “earn” time in
the break room by completing a section of programmed
material and passing a short test to determine their mastery.
It worked. Students were working hard on their pro-
grammed material; they were learning and enjoying it, too.
One thing we quickly realized was that if the motivational

incentives were powerful enough and the progress checks
tested mastery well, we could produce very effective learn-
ing with any material, even “poorly” designed instructional
materials such as ordinary textbooks. 

This was a real blow to the programmers who had spent four
years learning how to design very effective instructional
materials only to find an even more potent set of learning
variables in mastery testing and contingent incentives.

It became clear that there is more than one way to achieve
outstanding performance and that any one or some combi-
nation of the “big five” could significantly impact perfor-
mance. We now know that all five variables are powerful
under the right circumstances. It was a lesson we still take to
heart today and is the reason we usually oppose looking for a
single “root cause” when doing a performance analysis.

We soon found the big five model not only a very useful tool
for designing effective classroom experiences but also effec-
tive in designing performance improvement programs in the
workplace and in rehabilitation programs.

It served us well as our analytical model for the next several
years. Our colleague and mentor, Lloyd Homme, published
an article on our use of the five variables titled “What
Behavioral Engineering Is” in Psychological Review, and
later an entire issue of the NSPI (now ISPI) journal was ded-
icated to our applications of variations of the behavioral
engineering model at the Westinghouse Behavior Systems
Division (Tosti, 1968).

Refining the Model

We weren’t the only ones looking for ways to expand the
basic behavior model to accommodate more complex situa-
tions. During this time many others proposed models for per-
formance analysis, both in print and in presentations. Most of
these took a somewhat different approach, focusing on how
to diagnose deficiencies in performance. They tended to be
troubleshooting and repair models rather than planning and
design models and seemed to us no more comprehensive, and
often less so, than our behavioral engineering model. 

But like most of the others building and applying new mod-
els, we were always looking for ways to make ours more
useful and comprehensive, and two experts in particular
influenced us to modify it.

Dale Brethower: Systems Approach

Perhaps the most significant new idea for performance mod-
els introduced during this period was Dale Brethower’s pre-
sentation of performance as a system (Brethower, 1972). It
caused us to rethink the structure of the big five model and
reorganize it into the systems framework. Thus, our behavior
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engineering model evolved into something like the model
shown in Figure 1.

The performance systems model as shown provided a
framework that allowed us to examine any performance sit-
uation in terms of the influence of the five factors. The def-
initions for the five variables of the performance system
were as follows:
• Support: The physical, social, and organizational envi-

ronment that enables the performer to take action to
achieve desired results. It consists of the workspace,
working conditions, tools, structure, and policies.

• Direction: Clear communication of what the performer
is expected to accomplish. It may also include informa-
tion of the means by which it is to be accomplished and
the priorities for action. 

• Performers: The people who, through their conduct
and their execution of tasks, produce the desired
results. This includes the performer’s own history,
capabilities and skills, interests, and so on.

• Motivational Consequences: Events that occur as a
result of a performance that either increase or decrease
the likelihood of future action by the performer. 

• Feedback: Information about the outcome or results
that effect a change in the direction or form of the action. 

Using a systems framework to structure the model helped
clarify the relationships among the variables, as well as
make the model more flexible. It became easier to see how
to use the framework to either design new performance sys-
tems or troubleshoot existing ones. We were hooked. The
performance system model has been part of all our work
since then.

Tom Gilbert: Clarification and Definition of Variables

The next modification of the model occurred about five
years later, after several of us attended Tom Gilbert’s first
presentation of his performance engineering model at the
Washington NSPI Conference in 1969. Gilbert used a taxon-

omy model rather than a systems model. His model also
used the performer rather than the performance as the refer-
ence and divided the world into three variable categories
that were external and three that were internal to the per-
former. We saw the considerable value of Gilbert’s division
of performer variables into three subsets that could provide
better guidance for the performance analysis. That signaled
the next evolution of the big five, a further subdivision of
the five variables. 

We preferred to continue to use the performance systems
model as our base rather than adopt Gilbert’s performance engi-
neering model. In our experience, the performance systems
model has the following advantages over Gilbert’s taxonomy:
• You can scale your analysis up or down to the appropri-

ate level (e.g., job, process, or organizational) using the
same set of system variable categories.

• You can examine the linkages between sets of variables
using systems logic. (Gilbert’s taxonomy describes no
linkages.)

• It provides a more focused view of performance consis-
tent with the operant formulation. For example, the per-
formance system model considers both incentives and
feedback, whereas Gilbert’s model lumps feedback into
information.

• It provides a more expanded and balanced view of perfor-
mance variables. Two of Gilbert’s categories, capacity and
motivation, cover so few variables that in practice the
model is often reduced to just four variable categories.

• Finally, with a systems approach, the performer is no
longer the center of scrutiny (or blame). Performer factors
make up only one of five categories of variables to be
analyzed. The systems model uses the performance
(result) as its primary focus.

Although we still preferred a systems viewpoint over a tax-
onomy approach, we nevertheless saw the power of Gilbert’s
work. So following his lead, we eventually defined each of
the big five to include the following three subcategories:

1. Conditions 
• Physical environment: The workplace, the tools, and equipment
• Social environment: The organization’s cultural, work rela-

tions, and leadership practices
• Organizational environment: The administrative and deci-

sion-making structure

Direction

Support

Feedback

Motivational
Consequences

output

Figure 1. Performance Systems Model.
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2. Direction 
• Clarity of goals and objectives: Specifics of what is to be

accomplished (desired results)
• Expectations: What is expected from each individual
• Priorities: Relative importance or urgency of goals to aid

in resolving potential conflicts

3. Performer
• Repertoire: Previously learned skills and knowledge
• Capacity: Physical and mental capabilities
• Psychological factors: Motivation, preferences, confi-

dence, style, and so on

Note: This last subcategory is similar to Gilbert’s “motivation”
variable, but we extended it to include other psychological
variables that result from previous life experiences.

4. Motivational Consequences
• Incentive value: Do the rewards “fit” the individual and

the nature of the performance (i.e., are they seen as pos-
itive and sufficiently rewarding by the individual)?

• Balance of consequences: The overall mix of positive
and negative consequences surrounding performance

• Contingency: Do consequences occur in a timely man-
ner contingent on the desired performance? 

5. Feedback
• Fit: Is the information in a form that can be understood

and used by the individual?
• Focus: Is the information clear and not confounded,

and does it not “overload” the individual?
• Timing: Is it given at a time the person can maximally

benefit from it?

Over the years, we have found this version of the big five
model very effective as a framework for either designing a
new intervention or troubleshooting an individual perfor-
mance system. We also developed the job aid shown in the
sidebar above, derived from the big five, for doing a quick
analysis of an individual performance system.

Conclusion

It works! Over the last 40 or so years, we have found the big
five model to be one of the most useful tools in our perfor-
mance consulting kit. We prefer using the performance sys-
tem model over other performance analysis frameworks for
the following reasons:
• It is derived from the basic operant ABC model of human

performance and, thus, has strong research validity.
• It provides a way to conveniently classify the multitude

of variables that affect individual performance in a logi-
cal and easily communicated manner.

Troubleshooting the Individual Performance System: Analysis Questions

The questions below, derived from the components of the individual

performance system, will help performance consultants locate factors

that may be supporting or hindering effective individual performance, or

that may be creating positive or negative consequences for simply

being in the workplace, if the factors are widespread.

Support: Do people get support that contributes to effective performance?
• Do people have the tools they need to do the job well? Are other

resources readily available and accessible when performers need them,
such as support personnel, raw materials, and so on?

• Do existing cultural and leadership practices support the person in
achieving the desired results?

• What kinds of decisions does the structure “allow” the person to make?

Direction: Do people get effective direction?
• Are appropriate expectations set with performers? Do standards exist?

Are expectations reasonable? Clear? Presented in a way that is positive
and respectful?

• Is information about the desired result and how to achieve it clear and in
sufficient detail? Accurate? Logical? Given when needed?

• Are people provided with information to aid in setting priorities for their work?

Performers: Are people able to perform well?
• Do they have the right repertoire: the skills, knowledge, and experience

they need?
• Do they have the capacity to perform the job well, that is, the physical

strength, manual dexterity, and intellectual ability?
• Is the work compatible with the performer’s characteristic psychological,

emotional, and working style? 

Consequences: Are there appropriate consequences for good performance?
• Are the “rewards” of the job perceived as truly valuable by the per-

former?
• Do people view the balance of consequences for desired performance as

more positive than negative?
• Are consequences timed to come as soon as feasible following desired

performance, and are they clearly linked to that performance?

Feedback: Do people get helpful feedback about their performance?
• Does feedback fit performers’ needs (appropriate amount of detail, given

in a way they can understand)?
• Is feedback clearly focused on improving performance, that is, on how to

improve, rather than what went wrong, on improving the work, rather
than criticizing the person?

• Is feedback given at a time when people can best use it to improve?



• It uses a systems logic, which allows us to see the inter-

dependencies between various components within the

framework (unlike most taxonomy models).
• It can be used both for design-planning purposes and

troubleshooting-repair.
• It is a comprehensive and balanced system, leaving no

subset of variables out and not giving undo importance
to any one subset of variables. 

• It allows us to more easily determine the appropriate
interventions keyed to a particular source of variance.

• It can be “scaled up” to include process and organiza-
tional variables in a parallel framework.

• It always focuses on performance and results.  
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