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raditionally, employers have
approached ergonomics issues
related to the office environ-
ment by focusing on individual
workstation components such
as the keyboard, monitor, work
surface or chair. Although such

features are important, tackling ergonom-
ics issues related to office environment
design requires a systems viewpoint. 

A systems approach entails analysis of
other physical environmental aspects
(e.g., layout, storage, adjustability); job
characteristics (e.g., job demands, pacing);
organizational context (e.g., career path,
shiftwork, job security); technology char-
acteristics (e.g., computer interface de-
sign, screen design); and psychosocial
variables (e.g., job control, decision-mak-
ing latitude, participation). These factors
impact individual, group and organ-
izational performance (Smith and Cara-
yon-Sainfort 67; Robertson and Rahimi
55; O’Neill 1; Sauter and Swanson 3).
Understanding their interrelationships
and their potential influences on health,
stress, work and organizational goals
helps the safety practitioner develop
potentially more-effective solutions for
office-environment-related problems.

One successful systems analysis
approach is the seven-step, systems
analysis tool (SAT) developed by Mosard
(81). The tool produces a series of dia-
grams, flowcharts, criteria tables and
resource models, as well as a cost/benefit
table, schedule and evaluation metrics.
To illustrate one approach to systems
analysis, this article presents a modified
SAT, based on the work of Mosard (81)

and Hall (156). The modified tool guides
development of alternative solutions by
evaluating the cost-benefit of each; select-
ing and implementing solutions; and pro-
viding feedback and measurement of
improved worker performance. 

APPLYING AN SAT:
UNDERSTANDING OFFICE WORK SYSTEMS

The SAT should be applied at the
strategic business unit or departmental
level, where specific objectives and issues
are identified. (Individual and group
needs may also be identified at this
point.) The seven SAT steps are:

1) Define the problem: The Problem
Factor Tree.

2) Set objectives, develop an evalua-
tion criteria table and devise alternatives:
The Objectives/Activities Tree.

3) Model alternatives: The Input-Out-
put Flow Diagram.

4) Evaluate alternatives: The Criteria
Scorecard and Cost/Benefit Analysis.

5) Select an alternative: The Decision
Table of Future Conditions.

6) Plan for implementation: Schedul-
ing and Management Project Flow.

7) Evaluation, feedback and modifica-
tion process.

Step 1: Define the Problem
The problem factor tree (PFT) attempts

to describe the problem, sub-problems and
likely causal factors, as well as their inter-
relationships, in a logical hierarchical

structure. To develop the PFT (Figure 1),
the analyst assumes that the major office
work system problem is a composite of
typical office work performance issues
such as an increase in turnover, lost work-
days and workers’ compensation (WC)
claims and a decrease in performance and
effectiveness related to technology and
work systems design (Hedge, et al 419;
Hendrick 713; Kuorinka and Forcier 1;
Amick, et al 97). Psychological and physio-
logical stressors are present as well (Smith
and Carayon-Sainfort 67; Moon and Sauter
1; Westgaard 75). Arrows in the diagram
indicate the direction in which causal fac-
tors contribute to the major problem.

Psychological stressors can be subdi-
vided into psychosocial disturbances and
perceived lack of environmental control
(Karasek and Theorell 1; O’Neill 1; Moon
and Sauter 1; Robertson and O’Neill 517).
Further investigation of possible causal
factors (depicted at the base of the tree)
reveals more-specific contributors related
to lack of job content, and poor job and
workstation design (Moon and Sauter 1;
Amick, et al 97; O’Neill 1).

Job content and design are the main ele-
ments of the social sub-system, and sever-
al related individual- and group-level
factors (shown in the middle of the tree)
are further identified. Suspect job design
components may include teamwork or col-
laboration problems at the departmental
level (such as cross-functional teams) or at
the individual level (such as work pace).

Visual and musculoskeletal discomforts
are among the many sub-problems that
can arise with regard to physiological
stress (Grieco, et al 1). Screen design, work-
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station design and configuration, and flex-
ibility issues further contribute to both
sub-problems (Smith and Cohen 11637).

Step 2: Set Objectives & Develop Alternatives
Once the problem is defined, overall

program goals, objectives and interven-
tion strategies are developed. The
objectives/activities tree (OAT) is a hier-
archical, graphical depiction of objectives
and solution alternatives developed to
address problems identified in the PFT.

To create the OAT, the analyst first pro-
poses major program needs, goals and
objectives (as illustrated in the upper half
of Figure 2).

For instance, in this example, the
major need is to “decrease turnover, lost
workdays and WC claims, and to
increase worker performance and effec-
tiveness by improving work systems
design.” The objective is to “reduce phys-
iological and psychological stressors.”

Next, four possible solution alterna-

tives are identified. These include re-
design of the job and its content (A);
ergonomic redesign of the workstation
and environment (B); and two hybrid
options that incorporate one or more of
these along with training and technolo-
gy-transfer components (C and D). The
analyst may create such hybrid options to
incorporate the best features of initially
identified options (in this case, A and B). 

Several potential associated activities
or action steps are then proposed for each

26 PROFESSIONAL SAFETY

AN INCREASE IN TURNOVER, LOST WORKDAYS AND CLAIMS, AND
A DECREASE IN PERFORMANCE AND EFFECTIVENESS OF OFFICE
WORKERS RELATED TO TECHNOLOGY AND WORK SYSTEMS DESIGN

HEALTH & PERFORMANCE PROBLEMS

PSYCHOSOMATIC STRESS

PSYCHOSOCIAL DISTURBANCES

PERCEIVED LACK OF 
ENVIRONMENTAL CONTROL

•Increased need for job
vigilance

•Increased stringent perfor
mance standards

•Increased job repetition
•Increased job regimentation
•Increased job boredom
•Increased rigid work proce-
dures with high production
standards

•Decreased work challenge
•Increased dehumanization
of job activity

•Little identification with and
satisfaction from the end prod-
ucts of worker’s job activity

•Insufficient number and length
of rest breaks

•Increased job monotony
•Decreased job/task variety
•Increase in machine pacing
and electronic performance
monitoring

•Poor response time
•Lack of proper information 
feedback

•Poor window design
•Confusing window design
•Unforgiving of human error/input
•Inconsistent screen layout
•Lack of instructions/help menu
•High level of repetitive motion
(keying & mousing)

•Increased work pace
•Increased work pressure
•Increased frustration and anxiety
•Improper hypertext and hyper-
media interface

•Poor network interfaces
•Poor information visualization
•Poor multiwindow strategy
•Improper error messages
•Poor online help
•High short-term memory load
•Lack of terminology consistency
•Poor highlighting of information
•Lack of functional grouping
•Lack of tabular formats
•Long, complicated sentences

•Improper enclosure height
•Improper amount of sides enclos-
ing workspace

•Lack of control over the balance
between architectural privacy and
openness

•Proximity too close to others
creates feelings of crowding

•Improper enclosures that don’t
ensure acoustical control of noise
disturbances

•Lack of enclosure for complex
tasks

•Too much enclosure for lower-
ranking employees or simpler
repetitive tasks

•Increased alienation and isolation
from others

•Nonadjustable HVAC
•Nonadjustable work surface height
•Inappropriate storage to task
•Lack of adjustable and self-con-
trolled task lighting

•Lack of easily reconfigureable
interior layout

•Nonadjustable shelving

•Decreased job autonomy
•Decreased job security
•Decreased career development
•Decreased peer cohesion and
staff support

•Increased strained manage-
ment/employee relations

•Increased job future uncertainty
•Decreased participation in
job decisions

•Decreased job/task control
by worker

•Increased work pace
•Increased work pressure
•Increased supervision
•Increased role ambiguity
•Increased anxiety of computers
replacing operator’s role/job

•Decreased self-esteem
•Increase in electronic perfor-
mance monitoring

•Decrease in feedback

LACK OF 
JOB CONTENT

POOR 
JOB DESIGN

POOR HUMAN/COMPUTER
INTERFACE; SOFTWARE DESIGN

LACK OF FLEXIBLE WORKSTATION DESIGN AND WORK ENVIRONMENT

FIGURE 1 PFT Depicting Ergonomics Sub-Problems
& Associated Factors in Office Work Systems
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alternative (lower half of Figure 2). These
solution alternatives and related activities
are based on case studies, field research
and longitudinal studies; they represent
approaches that have been used by com-
panies to achieve the major objective list-
ed at the top of Figure 2 (Smith and
Carayon-Sainfort 67; Robertson, et al 984;
O’Neill; Sauter, et al 1).

In step 5, one solution alternative is
selected and becomes the sub-objective in
the OAT.

Step 3: Model Alternatives
In this step, each alternative and its

associated activities are modeled in order
to estimate gross resource requirements
and assess potential effectiveness. Typi-
cally, a descriptive or predictive model is
used; common modeling techniques in-
clude flowcharts and simulations.

For illustration purposes, Figure 3 pre-
sents an input-output flow diagram
(IOFD) (Mosard 81). The inputs are
resources—such as people, funds and

information—that will likely be needed
to implement a solution and set of activi-
ties. Outputs are the results or products
of the activities. As Figure 3 shows, some
outputs become sources of inputs to other
sub-systems, which permits a more-com-
plete representation of the entire system.

The IOFD consists of two phases:
redesign and operation. Redesign phase
inputs include contributions from two
general areas—human and financial
resources. The human resources compo-

VISUAL DISCOMFORTS

PHYSIOLOGICAL STRESS

MUSCULOSKELETAL DISCOMFORTS

SYMPTOMS

CONSTRAINED POSTURE

DYNAMIC 
MUSCULAR EFFORT

STATIC 
MUSCULAR EFFORT

•Improper ventilation with cur-
rents of air that blow directly
on employees

•Improper humidity levels
(<50% or >60%)

•Improper temperature levels
(<68°F or >75°F in winter, and
<73°F or >81°F in summer)

•Improper surface temperature
for external contact surfaces

•Decrease in air circulation and
poor air quality

•Increase in noise levels
•Improper ambient light levels
•Lack of natural lighting

•Nonadjustable work surface height
•Storage inappropriate to task
•Insufficient size of work surface and/or lack
of additional work surfaces

•Lack of adjustable and self-controlled task
lighting

•Lack of easily reconfigureable interior layout
•Nonadjustable keyboard/mouse height
and position

•Nonadjustable or lack of document holder
•Improper work chair that lacks swivel, tilt,
height adjustment, adjustable backrest,
removable armrests and rolling casters

•Lack of adjustable wrist rests
•Nonadjustable shelving
•Improper design of keyboard layout and
shape of key tops

•Improper layout of desk and placement
of terminal

•Lack of, or improper, foot support
•Improper heat build-up from equipment
under work surface

•Improper seat pan design (low, soft,
<45cm wide)

•High level of repetitive motion, frequency
and duration

•Inability to adjust to the prop-
er viewing angle

•VDU not adjustable and
lacks obvious and easily
accessible adjustments for
character contrast and 
brightness

•Varying distances of worker
to screen in regard to focus-
ing on characters

•Lack of special prescription
VDU eyeglasses

•Lack of ability to adjust task
lighting level and position

•Lack of ability to reduce
glare and reflectance on
screen

•Screen character oscillation
•Improper screen character size
•Increased glare and
reflectance on VDU screen

•Decreased image sharpness 
•Poorly designed screen 
displays

•Varying screen illumination
•Improper color usage
•Improper luminance
•Improper screen flicker
•Lack of natural, soft, glare-
free, indirect light

•Improper typography
•Poor control/display com-
patibility

•Non-user-centered phrasing

IMPROPER VDU 
SCREEN DESIGN

IMPROPER WORK
ENVIRONMENT
AND FACILITIES

DESIGN

IMPROPER
LAYOUT AND
DESIGN OF

WORKSTATION



nent encompasses individuals such as
industrial psychologists, managers, em-
ployees, human resource managers, er-
gonomists, facility operations, trainers,
and safety and health managers.

Outputs from the redesign phase
become inputs for the operation phase.

For example, in the job redesign program,
managers and employees have acquired
new skills, and jobs have been analyzed
and modified. In phase two, managers
and employees interact within these
redesigned work systems and the results
of these interactions are presented as final

outputs (e.g., increases in performance,
decreases in job stress, lost workdays and
WC cases). These outputs can be general-
ly grouped into one of three change cate-
gories: employee and group behaviors,
organizational factors and reductions in
business cost.
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TO DECREASE TURNOVER, LOST WORKDAYS AND CLAIMS, 
AND TO INCREASE PERFORMANCE AND EFFECTIVENESS OF 
OFFICE WORKERS BY IMPROVING WORK SYSTEMS DESIGN

TO ALLEVIATE PSYCHOLOGICAL 
AND PHYSIOLOGICAL STRESSORS

FIGURE 2 An Objectives/Activities Tree

To Redesign Job 
and Job Content

To Ergonomically 
Redesign Workstation 

and Environment

To Redesign Job/Job
Content; To Ergonomically
Redesign Workstation and

Environment; To Train
Managers and Distribute

Office Ergonomics Manual

To Ergonomically Redesign
Workstation and

Environment; To Train
Managers and Distribute

Office Ergonomics Manual

To Hire Consultant(s) in
the Org. Design/
Behavior Area to
Redesign the Job

To Hire Consultant(s) in
the Human Factors/
Ergonomics Area to
Redesign the Work-

station and Environment

To Hire Consultant(s) in
the Human Factors/

Ergonomics and Org.
Design/Behavior Areas

to Redesign the
Workstation, Job and
Environment; Formally
Train Managers and

Write Office
Ergonomics Manual

To Hire Human Factors/
Ergonomics Consult-

ant(s) to Redesign
Workstation and Environ-

ment; Train Managers
and Write Office

Ergonomics Manual

To Send Managers 
to Training Courses

To Send Managers 
to Human Factors/

Ergonomics Courses

To Send Managers to
Human Factors/

Ergonomics Courses

To Hire In-House Human
Factors/Ergonomics

Specialist(s) to Redesign
the Job

To Hire In-House Human
Factors/Ergonomics

Specialist(s) to Redesign
the Workstation and

Environment

To Hire In-House Human
Factors/Ergonomics

Specialist(s) to Redesign
Workstation and

Environment; Train
Managers and Write
Office Ergonomics

Manual

To Hire In-House Human
Factors/Ergonomics

Specialist(s) to Redesign
Workstation and Work

Environment; Train
Managers and Write
Office Ergonomics

Manual

Alternative A Alternative B Alternative C Alternative D

AND/OR

AND/OR AND/OR

AND/OR

AND/OR

AND/OR

AND/OR

1

2

1

2

1 = Objectives Tree
2 = Activities Tree
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Step 4: Evaluate Alternatives
At this point, each modeled alterna-

tive and its associated set of activities is
evaluated according to several major
decision criteria (e.g., project cost, risk of
failure, potential effectiveness, benefits
for all appropriate future conditions);
these criteria may include both short- and
long-term perspectives.

Table 1 presents an example evalua-
tion criteria scorecard for use in evaluat-
ing the four alternatives originally
proposed in Figure 2. For illustration pur-
poses, each criterion is assigned equal
weight, and their sum provides an over-
all rating. Weighted criteria could be
assigned to each alternative based on the
importance of each criterion.

An economic advantage analysis is
then performed to assess the cost-effec-
tiveness (cost and benefits) of each alter-
native (Robertson and Rahimi 55;
Robertson, et al, 984). Key metrics include:

1) human resource costs such as com-
pensation, salary, turnover and absen-
teeism, WC costs and related injury costs;

2) facilities costs such as rentable
space, operating costs, furniture invest-
ments, technology and information
investments, work environment strategy
costs and construction costs;

3) effectiveness measures such as:
organizational (process efficiency, work
environment change, customer satisfac-
tion, space utilization);  unit and depart-
mental (product development time,
successful projects, number of customers);
and group and individual (error rates,
amount of completed work, quality).
Output from this analysis is expressed in
terms of the potential benefits of a particu-
lar alternative and is typically expressed
as a percentage of the annual investment
in human resources demonstrated over
“X” years. 

Step 5: Select An Alternative
This step involves creating decision

tables. Each table includes an assessment
of the alternatives according to the prob-
ability of a future condition within the
organizational environment. Table 2 pre-
sents a decision table that uses the avail-
able level of funding (or budget) as the
future condition along with the expected
probability of that condition.

Each alternative is then assessed
against the level of the future condition
(in this case high, medium or low avail-
able funds) and the probability of that
level. For each future condition level, the
analyst ranks each alternative, indicating
a first (and subsequent) choices. Accord-
ing to Table 2, when available funding is
high, a more-comprehensive, aggressive
alternative is preferred; when funding is
low, less-ambitious approaches may be
more realistic. The alternative that
emerges as the winner at this point then

becomes the sub-objective in the OAT
and proceeds to implementation.

Step 6: Implementation
Now, the analyst develops a tradition-

al project schedule and sequence of tasks,
responsibilities and requirements. The
schedule may include a contingency plan
with decision points and corresponding
responsibilities. Several familiar schedul-
ing techniques, as well as various soft-
ware programs, can be used to facilitate
this process.

Step 7: Evaluation, Modification & Feedback
Activities at this point help define,

establish and develop the evaluation
processes that will provide feedback on
the results of the selected intervention.
This process includes five levels (Table 3).
This evaluation measurement model has
been widely used in industry (Gordon 1;
Oxenburgh 150).

A multidisciplinary team ensures a

diversity of viewpoints and critical
inputs when developing evaluation mea-
sures for each level. This team may
include representatives from human
resources, finance, occupational safety
and health, risk management, facilities,
information services and engineering.

Specific measures are defined at each
evaluation level. Some may already exist
within the organization; others will need to
be developed. Table 3 provides examples
of previously used measures (Gordon 1;
Robertson and O’Neill 517). Via the evalu-
ation process, the analyst can identify out-
come measures that will most likely reflect
the impact of the selected alternative. This
critical information can then be provided
to the program team, a management deci-
sion maker or the organization as a whole.

Feedback regarding program effec-
tiveness begins the cycle of continuous
improvement. Using information gath-
ered, the analyst can assess, then imple-
ment, potential modifications. This is the

ALTERNATIVES PROJECT 
COST 

RISK OF 
FAILURE EFFECTIVENESS BENEFITS OVERALL 

RATING 
ALTERNATIVE A: 
Redesign Job/ 
Job Content 

Ratings: 

-3 
($175,000)2 -2 +5 +6 

(10%)3 
6 

(Moderate) 

ALTERNATIVE B: 
Ergonomically 
Redesign 
Workstation and 
Environment 

Ratings: 

-4 
($370,000)2 -3 +5 +6 

(10%)3 
4 

(Moderate) 

ALTERNATIVE C: 
Redesign Job/ 
Job Content, 
Ergonomically 
Redesign 
Workstation and 
Environment, 
Train Managers and 
Distribute Manual 

Ratings: 

-8 
($590,000)2 -1 +9 +9 

(26%)3 
9 

(High) 

ALTERNATIVE D: 
Ergonomically 
Redesign 
Workstation and 
Environment, 
Train Managers and 
Distribute Manual 

Ratings: 

-6 
($440,000)2 -2 +7 +8 

(17%)3 
7 

(Moderate/High) 

FUTURE CONDITIONS 
(e.g., funding) 

Probability of Funding 

HIGH LEVEL OF FUNDING 
0.5 

MODERATE LEVEL OF FUNDING 
0.25 

LOW LEVEL OF FUNDING 
0.25 

ALTERNATIVE A 
Ratings1 

3 2 1 
ALTERNATIVE B 

Ratings1 4 1 2 
ALTERNATIVE C 

Ratings1 1 4 4 
ALTERNATIVE D 

Ratings1 2 3 3 
 

TABLE 1 Cost/Benefit Analysis1

TABLE 2 Decision Table: Selecting an Alternative

1The numbers indicate the selection preference rankings based on the probability assigned criteria and the
overall rating scores for each alternative from Table 1.

1In the four categories of Effectiveness, Risk of Failure, Cost and Benefits, each alternative (A through D) was
subjectively rated on a scale ranging from 0 to 10 or 0 to -10. Since Risk of Failure and Project Cost are potentially
negative characteristics, the rating scale ranged from 0 to -10. Effectiveness and benefits are positive outcomes
and, therefore, were rated on a 0 to 10 scale. The scores for each category were summed to determine the overall
rating for each alternative. Along with the numerical ratings, Table 1 shows subjective descriptors of the ratings in
parenthesis (in the Overall Rating column). It also provides estimated project costs, anticipated net changes in
employee productivity and descriptive labels for overall ratings in parenthesis.
2Cost per 100 employees.  3Benefits are evaluated in terms of percent-increase in worker productivity.



process of applying the systems analysis
approach to solve office ergonomics
problems and measure the effectiveness
of the selected alternative.

CONCLUSION
A systems analysis model facilitates

decision making by enabling a company

to thoroughly identify salient variables
that affect safety and performance in the
office environment. Traditionally, a re-
ductionist approach—one that relies on
narrow interventions to reduce specific
stressors—has been popular. However,
such an approach fails to consider the
multi-variate nature of today’s safety

problems and, as a result, may produce
less-than-optimal solutions. 

The important benefit of the systems
model described in this article is the inte-
gration and incorporation of a broader
approach to solving office organizational
problems. Companies are responding to
rising costs of employment, including
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PHASE I
Redesign

FIGURE 3 Inputs-Outputs Flow Analysis Model for Alternative C (redesign and operation phase)

Inputs

Industrial
Psychologists

Managers

Employees

Employees

Ergonomists

Managers

FUNDING $

Material Resources

Facility Operations

Trainers

Employees

Managers

Ergonomists

PHASE II
Operations

Outputs/Inputs

Managers & Employees
Acquire New Skills; Job

Analysis & Redesign

Better Designed Jobs

Managers & Employees
Acquire New Skills;

Ergonomic Analysis &
Workstation Design

Ergonomically Designed
Workstations

Managers & Employees
Acquire New Skills;

Analysis & Design of
Work Environment

Ergonomically Designed
Work Environment

Managers & Employees
Acquire New Skills; Job

Design as well as
Ergonomic Design

Outputs

Increase in
Productivity

Increase in 
Employee Morale

Improved Manager/
Employee Relations

Decrease in
Absenteeism

Decrease in
Employee Turnover

Increase in Operator
Performance

Decrease in Workers’
Compensation Cases

Decrease in
Litigation Cases

Decrease in
Insurance Costs

Decrease in 
Job Stress

Types of Activities:
•Job Enlargement
•Rotation of Tasks
•Rest Breaks
•Performance
Standards

•Career
Development

Types of
Modifications:
•Workspace
Arrangement (e.g.,
screen, keyboard,
document holder)

•Buy Flexible
Equipment (e.g.,
adjustable chair
and desk; foot and
wrist support)

Types of
Modifications:
•Lighting
•Ventilation system
•Noise barriers
•Glare

Types of Activities:
•Workshops and
Courses

•Job Analysis and
Job Evaluation

•Development &
Use of the Manual

I
M
P
L
E
M
E
N
T
A
T
I
O
N

O
F

C
H
A
N
G
E
S

Employees and
Managers

Interacting within
the Work System

Job Redesign
Program

Ergonomically
Redesign VDU
Workstations

Ergonomically
Redesign Present

Environment

Training Program
and Distribution

of Manual
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benefit costs, by allocating
resources to address office-
technology-related problems
(Robertson, et al 984; O’Neill
1). The systems analysis
approach can help an organ-
ization become more-com-
petitive by improving the fit
between office worker, job
design and physical environ-
ment, and can promote a
safer, more-efficient work
environment.  �
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LEVEL EXAMPLES EVALUATION MEASURES 
1) BASELINE ASSESSMENT Measurements taken prior to implementing the intervention. These could include: 

• Safety and health performance indicators (e.g., lost workdays, absenteeism, 
frequency, severity rates). 
• Productivity data (e.g., individual performance, strategic business units, 
organizational performance, market share, customer satisfaction, balance scorecard. 
• Users� and managers� current skills, knowledge, abilities, attitudes and opinions. 

2) REACTION Users� and managers� reaction to the intervention, including managerial response. 
Measures could include: 
• Surveys. 
• Semi-structured interviews. 
• Users� perceptions of the usefulness and relevance of the intervention to their job. 

3) LEARNING Users� and managers� degree of learning (knowledge, skills and abilities). Measures 
could include: 
• Surveys (same as pre-knowledge). 
• Semi-structured interviews. 
• Observations; attitude change; opinions. 

4) PERFORMANCE Users�, managers� and business unit performance. Measures could include: 
• Surveys; self-reported performance, perceptions, intent of behavior changes. 
• Semi-structured interviews: attitude, behavior and productivity changes. 
• Observations: Behavior changes; team performance changes (collaboration and 
communication). 
• Unit or departmental performance measures (e.g., products, project completion; 
quantity and quality of service). 

5) ORGANIZATIONAL RESULTS Performance and productivity measures such as: 
• Safety and health performance measures (e.g., lost workdays, frequency and 
severity rates). 
• Strategic organizational performance measures (first to market, product 
innovation, customer satisfaction). 
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