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Abstract

Examination of the Impact of the Changing 

Nature of Work on Occupations: A Longitudinal Study

by

Ann A. Adams

Much has been written about the changing nature of work. However, past research 

in this area has tended to investigate changes at a very specific or extremely broad level. The 

literature on the changing nature of work is missing a detailed empirical study that uses the 

same instrument to examine what people actually do on the job and how that has changed 

over time. This study uses twenty years of data from the Position Analysis Questionnaire 

(PAQ) to investigate whether the broad changes that have been postulated in the literature on 

the changing nature of work are materializing at the job level and whether these changes 

vary by occupational category. Scores on the 45 PAQ job dimensions were analyzed to 

examine how work has changed at the job level.

The results of this study suggest that workers are expected to demonstrate 

independence while operating in an increasingly interconnected, interdependent workplace. 

Workers are expected to be more independent as they take on more responsibility, have 

greater decision making authority, and have more interaction with customers, the public, and 

others outside the organization. At the same time, there is greater interdependence in the 

workplace. The importance of coordination, communication, and personal contact have 

increased over time.

This study demonstrates that many of the broad statements in the literature over

simplify the changes taking place in the world of work. The results show that the pattern of 

change is very complex and varies by occupational category. However, a number of findings 

were remarkably consistent across occupations. For example, the extent to which workers
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are required perform skilled or technical activities on the job has declined over time. The 

importance of controlling machines and processes, as well as the use of miscellaneous 

equipment such as computers, has increased over time. Despite this, the extent to which jobs 

require personal contact has also increased. The importance of performing information 

processing activities has declined. Finally, the extent to which jobs involve working in an 

unpleasant, hazardous, or demanding environment has increased.
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Introduction

Since the time when agriculture dominated the economy of pre-Revolutionary War 

America, the nature of work has undergone a number of significant changes. For example, 

the innovations that sparked the industrial revolution drastically changed the nature of work 

both in terms of machinery and work processes. In the late 1700s, the manufacturing 

process was profoundly affected by Adam Smith’s principle of the division of labor 

wherein specialized workers are responsible for one small piece of the manufacturing 

process. In the early 1900s, Frederick Taylor’s scientific management resulted in even 

narrower responsibilities for workers. No less dramatic changes have been occurring in 

recent years. Workforce demographics, the markets in which American companies compete, 

organizational structures, and jobs are changing. This section of the paper focuses on the 

following major trends in the world of work: shifting workforce demographics, increased 

flexibility, increased cognitive demands, flatter hierarchies, technological advances, and a 

shift from narrowly-focused jobs to multidimensional jobs. These changes are discussed 

throughout the literature on the changing nature of work, but there is little concrete data on 

how these changes are impacting worker behaviors in an array of occupations.

Workforce demographics

The changing demographic makeup of the workforce is one area about which much 

is known. As we approach the 21st century, the number of new workers entering the 

workforce is decreasing. The problem of declining numbers of new workers is compounded 

by concerns over the literacy levels and basic skill levels of these individuals. Many of the 

new workers are undereducated and unskilled (U.S. Department of Labor, 1999). This 

problem is particularly troublesome since technology and other changes have increased the 

complexity and, consequently, the skill level requirements of many jobs. Developing and
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maintaining skills presents a major challenge in the 21st century (U.S. Department of 

Labor, 1999).

The increasing diversity of the labor pool presents another challenge. The number 

of women and minorities entering the workforce has been increasing rapidly. For most of 

the latter part of the 20th century, women have accounted for the majority of the growth in 

the workforce (Offermann & Gowing, 1990). In fact, between 1950 and 1998, the 

percentage of women in the labor force has nearly doubled, increasing from about 33 

percent to 60 percent (U.S. Department of Labor, 1999). The number of minorities in the 

workforce is increasing as the percentage of minorities in the U.S. increases. Minorities 

accounted for approximately 25 percent of the U.S. population in 1995 and they are 

expected to account for nearly 50 percent of the population by 2050 (U.S. Department of 

Labor, 1995). In addition, the workforce is aging with the baby boomers who constitute 

nearly half of today’s workers (U.S. Department of Labor, 1999). The workforce will 

continue to age as the population of the U.S. ages. Between 1995 and 2050, the elderly 

population is expected to double in size, and by 2050, it is expected to represent 20 percent 

of the total U.S. population (U.S. Bureau of the Census).

Today’s workforce requires more flexibility than in the past. As the number of 

working mothers increases, more workers will need flexibility in their work lives in order to 

care for their families (Whitman, 1999). In addition to caring for children, workers in the 

21st century will be faced with the challenge of having to care for elders. According to the 

U.S. Department of Labor, 20 percent of U.S. households provided care for an elderly 

friend or relative in 1996 and this percentage is expected to double in the next 5 years.

Flexibility

Global competition is a fact of life for many American businesses today. As recently 

as the 1960s, only 7 percent of the U.S. economy faced global competition (Cascio, 1995).
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However, by the 1980s the picture had changed dramatically: 70 percent of the U.S. 

economy competed globally (Cascio, 1995). Furthermore, between 1987 and 1997, U.S. 

exports experienced tremendous growth (140 percent) and accounted for as much as one- 

third of the total economic growth of the U.S. (U.S. Department of Labor, 1999).

According to the Department of Labor, one effect of the globalization of the U.S. economy 

has been the creation of new high-skilled jobs and less need for low skilled work in the 

U.S. as many companies have moved their low-paying, low-skilled jobs to other countries.

In order to be more responsive to rapidly changing market conditions, organizations 

have become more flexible in their structures and practices. Over time, competition has 

intensified (Whitman, 1999). Competitive pressures and shorter product life cycles demand 

that organizations increase the speed with which they develop new products. Organizations 

must respond quickly to constantly changing market demands and advances in technology. 

Increased competition has also made many organizations more customer focused as today’s 

customers demand customized products and services (Howard, 1995). The shift from mass 

production to customized production requires flexibility and adds complexity. Decisions are 

made more quickly and closer to the customer. For an organization to have the flexibility to 

respond to rapidly changing demands, it is also critical for workers to coordinate with other 

workers throughout the organization. Many organizations have implemented teams. Team 

members are typically cross-trained, multi-skilled employees who operate in a structure that 

can be more flexible than traditional hierarchical structures (Wever, 1995). Task forces, 

composed of employees from different organizational divisions, are being used to find 

solutions to specific problems. Effective participation in these groups requires 

communication, coordination, and problem solving skills.

The percentage of the workforce employed in traditional “full-time” jobs is 

declining. In the 21st century there will be many more temporary workers, contingent 

workers, part-time workers, and self-employed workers. Handy (1989) describes the
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emergence of a new organizational structure in which there is a core of essential executives 

and workers employed on a full-time basis. These core employees are supported by outside 

contractors and temporary workers. The full-time employees focus on the core 

competencies of the organization and the non-core operations are outsourced. In fact, 

“temporary employment and contracted-out business services are the fastest-growing 

employment sectors” (Whitman, 1999, p. 10). Temporary work is not only growing faster 

than traditional employment but the face of temporary work is changing. For example, Kelly 

Services started in 1946 and placed nearly all of its temporary workers in secretarial and 

clerical jobs. In contrast, by 1998 20 percent of the revenues of Kelly Services came from 

placing professional and technical workers such as biologists, chemists, lawyers, 

accountants, and computer analysts (U.S. Department of Labor, 1999).

The Department of Labor reports that 4 out of 5 businesses and I out of 10 

workers are involved in alternative work arrangements (1999). Non-traditional work 

arrangements are growing in popularity because they serve the purposes of businesses who 

require more flexibility in order to compete with the fast-paced, global market as well as the 

purposes of workers who require flexibility to care for their family. In 1991 only 15 percent 

of full-time workers in the U.S. had flexible work schedules, but by 1997 the percentage of 

workers with schedules that allowed them to vary the time they began or ended work had 

increased to 28 percent (U.S. Department of Labor, 1999).

Cognitive demands

Over time there has been a shift from jobs that require manual skills to jobs that 

require cognitive skills. The number of manufacturing jobs in the U.S. has declined 

significantly. Manufacturing jobs accounted for 34 percent of the workforce in 1950 but 

only 16 percent in 1997 (Stewart, 1997) and the percentage is still declining. On the other 

hand, jobs in the service sector are increasing. Between 1960 and 1985, the percentage of
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employees in service industries increased from 56 to 69 percent (Handy, 1989). Moreover, 

in that period jobs in the service sector accounted for nearly 90 percent of all the new, 

nonfarming jobs that were created (Grover, 1987). In 1995, Cascio reported that 79 percent 

of American workers were employed in service industries. Between 1996 and 2006, jobs in 

the service sector are expected to increase by 17.6 million (U.S. Department of Labor,

1999) and will account for nearly all of the new job growth (Bureau of Labor Statistics, 

1997).

The number of workers who deal primarily with information and ideas has risen 

dramatically over the past century while the number of workers who deal primarily with 

things or provide nonprofessional services has fallen sharply. In 1900, only 17 percent of 

the workforce dealt primarily with information, but this type of worker is expected to 

represent 59 percent of the workforce by 2000 (Stewart, 1997). Conversely, the number of 

workers who deal primarily with things or provide nonprofessional services has been cut in 

half over the course of the century. In 1900, they represented 83 percent of the workforce as 

compared to 41 percent of the present workforce (Stewart, 1997). Other statistics point to 

the same trend: an increasing number of knowledge workers. An analysis by the U.S. 

National Bureau of Standards shows that production workers represented 73 percent of the 

workforce in 1900 and only 34 percent of the workforce in 1980 (Stewart, 1997). Over that 

same period of time, the percentage of managerial and administrative jobs grew from 13 

percent to 36 percent (Stewart, 1997). Technical and professional jobs increased from 4 

percent of the workforce in 1900 to 16 percent of the workforce in 1980 (Stewart, 1997). 

Positions in management, executive, professional, and technical areas were the fastest 

growing segments between 1984 and 1995 (U.S. Department of Labor, 1987).

There has also been an increase in the knowledge required for many jobs. The line 

between manual and cognitive jobs will continue to be blurred as manual jobs require more 

and more cognitive skills. For example, in manufacturing plants some of the manual
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components of the job have disappeared as workers become technicians who control 

automated or robotic systems (Adler, 1992). These jobs may also involve troubleshooting 

those complex automated systems when they fail. Manufacturing workers have become 

more involved in planning and controlling their work. There is an increased emphasis on 

quality and many of the quality control methods are statistical in nature. Workers in a broad 

spectrum of jobs face increased problem-solving demands and are likely to face a greater 

variety of problems. Workers need to be able to update their skills to keep up with 

technological advances. There is a greater emphasis on continuous learning within 

organizations. The key is adaptability. As organizations respond to dynamic demands, 

workers face changing responsibilities and need to be able to quickly respond to 

unpredictable events.

Greater interdependence exists in today’s workplace (Howard, 1995). As workers 

interact more with other employees and customers, interpersonal skills take on more 

significance. Communication and negotiation skills become important. A worker’s concern 

is no longer with one isolated piece of the process. Rather, his or her actions directly affect 

and are affected by many others.

Flatter hierarchies

In the first half of the 20th century, most companies had a formal organizational 

structure, but the typical organizational structure has changed (Howard, 1995). Whether as a 

result of downsizing or “right-sizing,” the traditional hierarchical organizational structure 

has flattened (National Research Council, 1999; Whitman, 1999). Responsibilities that were 

once the sole domain of supervisors and middle managers have been delegated to lower 

levels in the organization and decision making has been decentralized (Whitman, 1999). 

Workers are given more authority and operate with less supervision. The business literature 

is replete with examples of major organizations which have drastically cut their workforces.
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In fact, since 1979,43 million jobs have been cut in the United States (Quinones & 

Ehrenstein, 1997). Cascio (1995) points out that “jobs aren’t being lost temporarily 

because of a recession; rather, they are being wiped out permanently as a result of new 

technology, improved machinery, and new ways of organizing work” (p. 929). 

Organizations are doing more with less. As a consequence employees tend to be more 

empowered and there is an emphasis on cross-training, flexibility, and continuous learning 

(Cascio, 1995).

The reduction in vertical layers is coupled with greater horizontal coordination and 

greater interdependence. Workers may have cross-functional responsibilities and a greater 

portion of their work involves interaction with both coworkers and customers. In fact, teams 

and self-managed groups are common. Being a member of a team can increase the demands 

on workers in several ways. Some teams take on responsibilities that were once reserved for 

managers such as planning, prioritizing, and coordinating work. Also, jobs on teams tend to 

be broader. Team members are cross-trained so that they can perform a variety of tasks. 

Workers are expected to know how to perform their own job as well as their team 

members’ jobs and they typically take on more responsibility than workers in conventional 

settings (Wever, 1995). Communication, coordination, and problem-solving skills are 

extremely important in this environment.

Technological advances

In many ways, technology has revolutionized the way people work. Technology has 

created new jobs, eliminated existing jobs, increased the skills required for some jobs, 

decreased the skills required for others, and completely changed the skills required in others 

(National Research Council, 1999). Past research on the impact of technology has centered 

around three hypotheses: (1) deskilling, (2) upgrading, and (3) polarization (National 

Research Council, 1999). The deskilling hypothesis is based on the premise that technology
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creates routine work and requires a less skilled workforce. Technology automates 

operations and makes jobs easier by removing the worker from the process. Workers do 

data entry or simply monitor equipment (Braverman, 1974).

The upgrading hypothesis, on the other hand, holds that technology transforms 

existing jobs and creates new jobs that require more skill. Technology provides a “deeper 

level of transparency to activities that had been either partially or completely opaque" 

(Zuboff, 1989) and requires more of the worker intellectually. The need to troubleshoot 

complex equipment and make judgments based on the information provided by the 

technology increases the cognitive demand placed on workers (Howell & Cooke, 1989). 

Furthermore, as jobs rapidly change in response to technological advances, workers are 

required to quickly learn new skills. The polarization hypothesis predicts that technology 

has the effect of reducing the skill level requirements in some occupations and raising the 

skill level in others. Some occupations may even experience the dual effect of deskilling and 

upgrading within the same job.

Technology has altered the balance between the physical and cognitive demands of 

jobs. The “tools of the trade” are more sophisticated. For example, manufacturing jobs 

used to involve manually-operated machine tools, such as lathes and drilling machines, 

which required manual dexterity and the ability to read gauges, but today these same jobs 

use computer-programmed machine tools which require computer literacy (U.S. 

Department of Labor, 1999). In some cases, the introduction of technology has resulted in a 

shift from performing manual work to controlling the process of work. Where equipment 

has automated some of the manual labor, workers may be involved in setting up, 

maintaining, and troubleshooting the equipment. Employees may also take on responsibility 

for monitoring quality, diagnosing problems, and developing improvements.

In manufacturing there has been a shift from batch production to continuous flow 

production (Attewell, 1992). Workers must be more aware of the whole process and their

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



9

jobs rely on coordination with others. Workers assume additional responsibility in these 

situations. When isolated machines are integrated into continuous processes, mistakes 

become more costly since they directly affect other components of the process. Information 

systems have also become more highly integrated. Tasks can be combined since employees 

who only did data entry can now retrieve information from the system. For example, 

employees who used to simply type order information can now check inventory, give 

delivery dates, check payment history, and answer other customer inquiries (Attewell, 1992). 

With on-line interactive processing, data entry errors have more severe consequences. 

Therefore, clerical jobs require more knowledge and responsibility than they have in the past 

(Attewell, 1992).

Although work tends to be more integrated, work groups no longer need to be 

located in the same physical space in order to collaborate. Computer networks, email, and 

video-conferencing are examples of ways in which technology enables employees to work 

from remote locations (Coovert, 1995). Technology has also made it possible for many 

employees to work from home. In fact, by 1989,15.8 million employees worked out of their 

home at least part of the time (Martin, 1989).

Multidimensional jobs

Specialization of the workforce and the fragmentation of work has been a key 

component of many American businesses for many years. Recently, however, the model has 

been changing. The way in which jobs are structured has been changing. Specifically, there 

has been a shift from a task-based structure to a more process-based structure (Hammer 

and Champy, 1993). Traditional task-based jobs were filled by specialists, but Cascio 

(1995) states that tasks are being “unbundled into broader chunks of work that change over 

time” (p. 931).

Business processes are being reengineered to meet new demands: quality, service,
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flexibility, and low cost (Hammer and Champy, 1993). Reengineered business processes 

are fundamental changes that have had a profound impact on workers. In this new world of 

work, “jobs evolve from narrow and task-oriented to multidimensional. People who once 

did as they were instructed now make choices and decisions on their own instead'’

(Hammer & Champy, 1993, p. 65). Furthermore, several jobs are often combined into one. 

Workers might be responsible for an entire process instead of one small component of the 

process Since workers have a greater awareness of the whole process, they can be more 

involved in problem solving, innovation, and strategic thinking. Technology and the 

restructuring of organizations also contribute to the broadening scope of jobs (National 

Research Council, 1999). Workers are expected to have a complex mix of competencies that 

include technical skills, collaborative skills, commercial and self-governance competencies 

(Allred, Snow, & Miles, 1996). As a result of the added complexity, jobs become more 

challenging and more difficult, thus requiring more of the worker. Simple, routine jobs that 

can be filled by unskilled workers tend to disappear in reengineered organizations. Along 

with new responsibilities often comes the authority to make decisions that had traditionally 

been made by managers or others higher up in the organizational hierarchy (Howard, 1995).

Purpose of this Study

As outlined above, there has been much discussion about the general ways in which 

the nature of work has changed over the years. However, there is much that we do not know, 

particularly with reference to changes in work content. A 1999 report from the National 

Research Council states that “studies that examine what workers actually do and how they 

do it are surprisingly rare. Most studies that pass as investigations of the changing nature of 

work actually examine changing organizational or employment practices” (p. 20).

The literature on the changing nature of work is missing a detailed empirical study 

that uses the same instrument to examine what people actually do on the job and how that
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has changed over time. This study fills that void. We addressed the lack of longitudinal 

research in this area by using the Position Analysis Questionnaire (PAQ; McCormick, 

Jeanneret, & Mecham, 1969) to investigate changes at the job level. This study is unique 

because it relies on a single job analysis instrument to examine changes in worker behaviors 

across a variety of occupations over a long period of time.

Some of the literature on the changing nature of work is based, in part, on 

speculation. Past research in this area has tended to investigate changes at a very specific or 

very broad level. Research examining changes affecting a specific job in a specific 

organization is limited in its generalizability. Research investigating changes that affect the 

overall economy tends to produce speculations that are too broad to be tested empirically. 

Researchers have not been able to identify consistent effects stemming from the impact of 

such broad changes. In this study the PAQ was used to determine whether some of the 

broad changes that have been postulated in the literature are materializing at the job level. 

Also, broad changes in the nature of work are not expected to affect all jobs in the same 

way. For example, research has shown that technology can have differential effects on jobs 

(Weber, 1988).

This study provides empirical data about changes in worker behavior in a variety of 

occupational categories. After identifying some logical consequences of the broad changes, 

data from the PAQ can be used to determine whether the changes in worker behavior 

support the sweeping statements that have been made. For example, a logical consequence 

of flattened organizational hierarchies would be that workers are more involved in decision 

making and have more responsibility than they have in the past. Parts of the PAQ directly 

address the level of decision making and responsibility required in the job.

Position Analysis Questionnaire

The PAQ is a “worker-oriented” structured job analysis questionnaire that has
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been used to analyze thousands of jobs across a variety of industries. The PAQ database 

contains detailed information on a wide spectrum of jobs over a period of twenty years and 

provides a wealth of specific information about how work has changed. The PAQ enabled 

us to do something that has not been done in research on the changing nature of work. 

Namely, by using data collected with the same instrument we could use a common 

methodology to study changes at the job level over time. Furthermore, we were able to see 

how the changes vary by occupational category.

When a job is analyzed using the PAQ, the job analyst assigns the job a code from 

the Dictionary o f Occupational Titles (DOT). Using the DOT code, we examined how 

work has changed across the nine primary occupational categories. The PAQ is particularly 

well suited to this line of research because it can be used to quantitatively compare (1) 

differences across jobs and (2) differences in jobs over time. The PAQ focuses on workers 

and behaviors and therefore can be used to analyze a wide array of jobs. For the same 

reason, the PAQ can be used to study jobs across time even though the tasks and 

technologies in the jobs may have changed.

The PAQ is comprised of 187 job elements that describe work behaviors. Those 

elements are organized into six divisions: Information Input, Mental Processes, Work 

Output, Relationships with Other Persons, Job Context, and Other Job Characteristics.

Items in the Information Input division reveal how a worker gets the information he or she 

uses in performing the job. Items in the Mental Processes division address the reasoning, 

decision making, planning, and information processing activities that a worker performs on 

the job. The Work Output division is comprised of items regarding the physical activities 

and tools or devices that are required to perform a job. The Relationships with Other People 

division is made up of items that assess contact with coworkers, customers, the public, and 

others. The Job Context division contains items that address the physical and social 

contexts in which the work is performed. The Other Job Characteristics division covers

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



13

additional activities, conditions, or characteristics that are relevant to the job (McPhail, 

Jeanneret, McCormick, and Mecham, 1991).

The job elements within each of the six divisions of the PAQ were factor analyzed 

and anywhere from two to eight dimensions emerged for each division (McCormick, 

Mecham, & Jeanneret, 1989). In addition, a factor analysis of all 187 job elements revealed 

13 overall dimensions. In all, there are 45 job dimensions: 32 divisional dimensions and 13 

overall dimensions. The job dimensions represent “stable job dimensions that characterize 

the ‘structure’ of human work” and they are listed in the Appendix (McCormick, Jeanneret, 

& Mecham, 1972, p. 367). Scores on the 45 job dimensions were analyzed to determine 

how work has changed over time.

Linking Trends to Worker Behaviors

Data from the PAQ can be used to determine whether the broad changes postulated 

in the literature have had an impact on worker behaviors, as evidenced by job dimension 

scores that change over time. Furthermore, data from the PAQ can be used to investigate 

whether the impact varies by occupation.

Technological advances have made more information available to workers and jobs 

have become more information intensive. There has been a shift from jobs which require 

manual skills to jobs that require cognitive skills. The number of knowledge workers 

(people who deal primarily with information and ideas) has risen dramatically. As a logical 

consequence of these changes, workers are expected to have to do more information 

processing on the job. A number of job dimensions deal with how workers receive and 

process information on the job. These dimensions are:

• perceptual interpretation
• input from representational sources
• visual input from devices / materials
• evaluating / judging sensory input
• use of various senses
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• information processing

In this study, we investigated whether the predicted increase in the amount of information 

processing exists and whether it varies by occupation.

Organizations have flattened their hierarchies, have become more team-oriented, and 

have empowered their employees. As a consequence, workers are said to be more involved 

in decision making. Workers may have also been given more decision making 

responsibilities in order for companies to be more flexible and responsive to changing 

conditions. One job dimension deals directly with decision making on the job:

• decision making

In this study, we investigated whether the predicted increase in the level of decision making 

exists and whether it varies by occupation.

Workers take on more responsibility as a consequence of flattened organizational 

hierarchies. Workers on teams often take on responsibilities that were once reserved for 

managers. As jobs become multidimensional, workers who were once responsible for a 

small component of a process take on responsibility for a much larger piece of the process, 

if not the entire process. Therefore, workers’ level of responsibility is expected to have 

increased. One job dimension addresses responsibility on the job:

• decision / communication / general responsibilities

In this study, we investigated whether the predicted increase in the level of responsibility 

exists and whether it varies by occupation.

As vertical layers are eliminated from organizations, horizontal coordination often 

becomes crucial. Work teams are more common. When organizations become more 

customer-focused, workers often have more contact with customers. As a consequence of 

these changes, workers are expected to have more contact with coworkers and customers. A 

number of job dimensions address the issue of personal contact. These dimensions are:

• interchange of judgmental / related information
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• general personal contact
• job-related communications
• public / related personal contacts
• public / customer / related contact activities

In this study, we investigated whether the predicted increase in personal contact on the job 

exists and whether it varies by occupation.

Greater interdependence and teamwork not only involve more personal contact, but 

also require more coordination and collaboration. Two job dimensions address coordination 

activities on the job. These dimensions are:

• supervisory / coordination / related activities
• supervising / coordinating other personnel

In this study, we investigated whether the predicted increase in coordination activities exists 

and whether it varies by occupation.

Technological advances have made the machines and equipment used in day to day 

work increasingly sophisticated and common. A number of job dimensions address 

machine and equipment use on the job. These dimensions are:

• using machine / tools / equipment
• control and related physical coordination
• skilled / technical activities
• use of miscellaneous equipment / devices
• machine / equipment operation
• technical / related activities

In this study, we investigated whether the predicted increase in the use of machines and 

equipment exists and whether it varies by occupation.

In many cases, technology has changed work in ways that require less physical 

exertion from workers. In some jobs, the components requiring manual skills have begun to 

disappear and be replaced by components that require more cognitive skills. A number of 

job dimensions address physical activity on the job. These dimensions are:

• general body versus sedentary activities
• controlled manual / related activities
• handling / manipulating / related devices
• physical coordination
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• general physical activities

In this study, we investigated whether the predicted decrease in physical exertion exists and 

whether it varies by occupation.

In order to be more responsive to rapidly changing market conditions, organizations 

have tried to become more flexible in their structures and practices. A number of job 

dimensions address the issue of flexibility. These dimensions are:

• structured versus unstructured job activities
• regular day schedule versus other work schedules
• nontypical work schedules

In this study, we investigated whether the predicted increase in flexibility exists and whether 

it varies by occupation.

Method

Participants

The participants in this study are thousands of workers in a wide variety of jobs in 

many occupations. The data was provided by PAQ Services, Inc. which is a company that 

markets and supports the PAQ. The PAQ is a job analysis instrument typically used by 

management consultants hired to provide consulting in areas such as personnel selection, 

compensation, training, and performance appraisal. The PAQ is administered by trained job 

analysts. Upon completion of the questionnaire, the PAQ is scored in one of two ways. The 

answer sheets can be mailed to PAQ Services for scoring, or the analyst can connect to 

PAQ Services’ mainframe computer for scoring. In either case, PAQ Services retains a 

copy of the data. The database maintained by PAQ Services contains data on jobs from a 

variety of industries in the private and public sector such as utilities, cities, hospitals, 

educational institutions, manufacturers, pharmaceuticals, retail organizations, airlines, 

banking, and electronics.
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Measures

Job Dimension Scores. Job analysts used the PAQ to collect detailed information 

on worker behaviors. Scores on 45 job dimensions indicate the relative presence of 

particular job characteristics. The PAQ analysts' task is to compare the job being analyzed 

to other jobs in the world of work and rate the relevance of each PAQ item to the job being 

analyzed (McPhail, Jeanneret, McCormick, & Mecham, 1991). Most of the items are rated 

on a scale where “0” indicates that the behavior or activity does not apply to the job and 

“5” indicates that the job involves the behavior or activity to the highest degree. In cases 

where the behavior or activity applies to all jobs to some extent the scale ranges from 1 to 5 

instead of from 0 to 5. Because the PAQ can be used to analyze any job, many of the 

elements may not apply to the particular job in question. The analyst assigns a “does not 

apply” rating for those items.

Six different types of scales are used in the PAQ to indicate the degree or extent to 

which an item applies to a job (McPhail, Jeanneret, McCormick, & Mecham, 1991). The 

scales are: the extent of use, importance to this job, amount of time, possibility of 

occurrence, and applicability scale. A few PAQ items are rated on item-specific scales. The 

extent of use scale is used to indicate the extent to which the item is used by the worker in 

performing the job. A “0” on this scale indicates that the item is never used on the job and 

a “5” indicates that the item is used extensively. The importance to this job scale is used to 

indicate how important the activity is to the job. A “0” on this scale indicates that the 

activity is not relevant to the job and a “5” indicates that the activity is extremely important 

to the job. When considering the importance of an activity, factors such as the time spent on 

the activity, the difficulty of the activity, and the criticality of the activity are taken into 

account by the analyst. The amount of time scale is used to indicate the proportion of a 

worker’s time that he or she is engaged in the activity in question. A “0” on this scale
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indicates that the item does not apply to the job and “5” indicates that the worker is 

engaged in the activity almost continually. The possibility of occurrence scale is used to 

indicate the probability that a particular type of injury may occur on the job. A “0” on this 

scale indicates that there is almost no possibility of occurrence under typical circumstances 

and “5” indicates that there is a very high risk of the type of injury or illness. The 

applicability scale is used to indicate whether the item is applicable to the job in question. 

There are only two possible responses on this scale: a “0” indicates that the item does not 

apply to the job and a “ 1” indicates that the item does apply to the job.

Job dimension scores are reported as standard scores based on a normative sample 

of 2,200 jobs. Therefore, a job dimension score of zero indicates that the job is in the 50th 

percentile on that dimension. A positive job dimension score indicates that the job is above 

average on that dimension as compared to other jobs in the world of work. A negative job 

dimension score indicates that the job is below average on that dimension as compared to 

other jobs in the world of work.

Occupational Categories. The Dictionary o f Occupational Titles (DOT) has a 

classification system that groups similar jobs together. In the DOT, jobs are assigned a 

nine-digit occupational code number. The first three digits of this number identify the 

occupational group to which the job belongs. The first digit identifies the primary 

occupational category for a job. There are nine primary occupational categories in the DOT. 

The second digit breaks down the nine categories into 83 occupationally specific divisions. 

The third digit divides the 83 divisions into 564 homogeneous occupational groups.

This study includes data on 17,290 jobs in 378 different occupational groups. All 

nine of the primary occupational categories are represented in this study. Category 0/1 is 

comprised of Professional, Technical, and Managerial Occupations. Data on 3,004 jobs in 

92 occupational groups in the Professional, Technical, and Managerial category are included 

in this study. In this category, the study includes job with titles such as Administrative
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Assistant, Executive Secretary, Office Manager, Civil Engineer, Bridge Inspector, Design 

Engineer, HR Administrator, HR Generalist, Training Coordinator, Accountant, Auditor, 

Controller, Programmer, Programmer Analyst, and Systems Analyst.

Category 2 is comprised of Clerical and Sales Occupations. This study includes 

data on 2,893 jobs in 5 1 occupational groups in the Clerical and Sales category. In this 

category, the study includes job with titles such as Secretary, Administrative Assistant,

Clerk, Clerk Typist, HR Assistant, Inventory Specialist, Mail Clerk, Receiving, Shipping, 

Accounts Receivable Clerk, Accounts Payable Clerk, Accountant, Data Analyst, Data Entry, 

Buyers Assistant, Credit Clerk, Customer Service Representative, Bookkeeper, Claims 

Examiner, Collections, and Customer Billing Analyst.

Category 3 of the DOT is the Service Occupations category. Data on 477 jobs in 31 

occupational groups from this category are included in the study. The jobs have titles such 

as Constable, Investigator, Patrol Officer, Trooper, Prison Officer, Security Guard, 

Custodian, Janitor, Evidence Technician, Trainer, and Fire Fighter.

Category 4 is comprised of Agricultural, Fishery, Forestry, and Related 

Occupations. Data on 81 jobs in 8 occupational groups in this category are included in this 

study. The jobs have titles such as Groundskeeper, Maintenance, Engineering Equipment 

Operator, Grounds Maintenance, Groomer Assistant, and Forestry.

Category 5 is defined as Processing Occupations. Five hundred seventy-six jobs in 

41 occupational groups are found in this category. The jobs in the Processing Occupations 

category have titles such as Decanter Operator, General Labor, Production, Quality 

Assurance Technician, Filler Operator, Grinder Operator, Press Operator, Production 

Mechanic, Setup Technician, Chemical Operator, Quality Control Technician, Machine 

Tender, Mixing Room, Blender, and Operating Technician.

Seven hundred twenty-five jobs in 49 occupational groups are found in Category 6, 

Machine Trades Occupations. The study includes jobs with titles such as Mechanic, Bowl
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Mechanic, Maintenance Mechanic, Auto Mechanic, Fleet Maintenance, Craftsman,

Machinist, Machine Operator, Metals Fabrication, Service Mechanic, Lube Specialist and 

Peeler Oiler.

Category 7 is the Benchwork Occupations category. Four hundred thirteen of the 

jobs in this study, representing 36 occupational groups, are found in this category. Jobs in 

the Benchwork Occupations category have titles such as Assembler, Quality Control 

Technician, Quality Control Inspector, Repairman, Instrument Mechanic, Electronic 

Assembler, Sr. Electronic Equipment Technician, T-Mold Operator, and Wire Finisher.

Thirty-six of the occupational groups and 811 of the jobs in this study are found in 

Category 8, Structural Work Occupations. The jobs in this category have titles such as 

Maintenance, Bridge Repair, Building Maintenance, Equipment Operator, Highway Labor, 

Plumber, Pipe Fitter, Crew Assistant, Electrician, Master Craftsman, General Maintenance 

Worker, Surveyor, and Electrician.

Finally, 1,062 jobs and 33 of the occupational groups included in this study are 

found in Category 9, Miscellaneous Occupations. In this category, the study includes jobs 

with titles such as Forklift Driver, Crane Operator, Line Operator, Palletizer, Packer, Filler, 

Inspector, Labeler Operator, Dispatcher, Service Technician, Car Loader, Material Handler, 

Warehouse Worker, Picker, Order Assembler, Field Mechanic, Boiler Plant Operator, 

Building Operations, Document Planner, Print Shop, and Publications.

Trend Analysis

Trend analysis was employed to investigate the occurrence of trends over time on 

the 45 dimensions in each of the nine occupational categories. In is study, the Professional, 

Technical, and Managerial; Clerical and Sales; Machine Trades; Benchwork; Structural 

Work; and Miscellaneous occupational categories contain 20 years of data (1980 to 1999). 

The Service and Agricultural, Fishery, and Forestry occupational categories contain 15 years
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of data (1985 to 1999) and the Processing occupational category contains 10 years of data 

(1990 to 1999). In order to make the study more manageable, the data in the study was 

grouped into four 5-year time periods: 1980 to 1984, 1985 to 1989,1990 to 1994, and 1995 

to 1999. The analysis first investigated whether a significant linear trend was evident. After 

fitting a linear function, the next step was to determine whether systematic residual variance 

remained in the data and whether this residual variance could be explained by a quadratic 

function.

Results

This section contains the results of the trend analyses for all 45 of the PAQ job 

dimensions. Ten trend analyses were performed on each of the 45 dimensions. First, all of 

the occupations were analyzed together. Then, individual analyses were conducted for each 

of the nine primary occupational categories. The PAQ is composed of six divisions which 

contain anywhere from 2 to 8 dimensions. The dimensions in each division were statistically 

derived from a factor analysis of all of the items in a given division (McCormick, Mecham, 

& Jeanneret, 1989). For example, there are 35 items in the Information Input division of the 

PAQ. When these 35 items were factor analyzed, 6 dimensions emerged. In all, there are 32 

dimensions that were derived from factor analyses of items within the six divisions. A factor 

analysis was also performed on all 187 items of the PAQ. This analysis revealed 13 overall 

dimensions. All of the PAQ dimensions and divisions are listed in the Appendix.

The organization of the results section is as follows. An explanation of a division is 

followed by detailed results for each dimension in that division. The first results that you 

will see are for the analysis in which all of the occupations were analyzed without regard to 

DOT category. Then, the results from the analyses on each of the nine occupational 

categories are presented. After data on all of the dimensions within a division have been
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presented, there is a summary of the results for that division. This summary is organized by 

occupational category. Table I presents a general overview of the results for the first 32 

dimensions. The arrows in this table represent the general direction of significant trends for 

all of the dimensions in the six divisions of the PAQ.

Following the results of the 32 divisional dimensions, the results for the 13 overall 

dimensions are presented. The first results that you will see are for the analysis in which all 

of the occupations were analyzed without regard to DOT category. Then, the results from 

the analyses on each of the nine occupational categories are presented. Finally, there is a 

summary by occupational category of each of the 13 overall dimensions. Table 2 presents a 

general overview of the results for the 13 overall dimensions. The arrows in this table 

represent the general direction of significant trends for all of the overall dimensions of the 

PAQ.

Division A: Information Input 

Items in the Information Input division reveal how a worker gets the information he 

or she uses in performing the job. On the job, information is primarily received through the 

senses of sight and hearing, but other senses such as touch or smell may be used as well. 

Many of the items in this division are rated on the extent of use scale. Therefore, scores on 

those items reflect the extent to which the particular source of information indicated by the 

item is used by the worker. The extent of use scale is concerned with the percentage of time 

on the job spent using the source of information and not with the importance of the source 

of information. Other items in this division are rated on the importance to this job scale 

which takes into account a number of factors such as the time spent on the activity, the 

difficulty of the activity, and the criticality of the activity.

The Information Input division is comprised of six dimensions: perceptual 

interpretation, input from representational sources, visual input from devices / materials,
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evaluating / judging sensory input, environmental awareness, and use of various senses.

Dimension 1. Perceptual information

Dimension I deals with interpreting what is sensed on the job. A number of PAQ 

items address perceptual processes and are rated on the importance to this job scale. Items 

addressing perceptual processes include far visual acuity, depth perception, color perception, 

recognition of sound patterns, recognition of differences between sounds, sensing changes 

in body movement, and sensing body position and balance.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the perceptual information dimension, as 

illustrated in Figure 1. The linear component (t( 17286) = -6.39, p = .00) reflects a
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Figure 1. Mean scores for all occupations on the perceptual interpretation dimension.
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systematic decline over time and the quadratic component (t( 17286) = 11.12, g = .00) 

indicates that the initial steep decline reverses somewhat over time. Thus, the importance of 

interpreting the information that is sensed on the job has generally decreased.

Figure 2 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the perceptual interpretation dimension.
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Figure 2. Mean scores by occupational category on the perceptual interpretation dimension.

Summary o f the Trend Analyses. Scores on the perceptual interpretation dimension 

generally declined over time for jobs in the Professional, Technical, and Managerial; Clerical

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



25

and Sales; and Structural Work occupational categories. In contrast, scores generally 

increased over time for jobs in the Service; Agricultural, Fishery, and Forestry ; Processing; 

Benchwork; and Miscellaneous occupational categories. A U-shaped quadratic trend was 

significant for the Machine Trades occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = -4.54, g = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = 2.48, g = .01) reflects a reduction in the decline. Scores for 

jobs in the Clerical and Sales Occupations category follow the same pattern and have 

significant linear (t(2889) = -11.61, g = .00) and quadratic trends (t(2889) = 6.31, g = .00).

Scores for jobs in Structural Work Occupations also had two significant trend 

components. However, the decline in scores was much sharper than the decline in the two 

occupational categories discussed above. The linear trend (t(807) = -6.85, g = .00) was 

coupled with a quadratic trend (t(807) = 8.36, g = .00) and the rapid drop in scores was 

followed by a slight increase in the means over the remaining years in the study.

Scores for jobs in the Service Occupations category increased over time and the 

linear trend was significant (t(474) = 1.96, g = .05). Scores for jobs in the Processing 

Occupations category also increased over time (t(574) = -11.95, g = .00). Scores for jobs in 

the Benchwork and Miscellaneous Occupations categories showed similar patterns which 

increased over time. In both cases, the linear trends were significant, t(409) = 2.94, g = .00 

and t(1058) = 5.09, g = .00, respectively.

Scores for jobs in the Agricultural, Fishery, Forestry, and Related Occupations 

categories have two significant trend components. A linear component (t(78) = 4.14, g = 

.00) reflects an increase over time and a quadratic component (t(78) = -3.06, g = .00) shows 

that the means have leveled off after an initial sharp increase.

There was a significant U-shaped quadratic trend (t(721) = -1.71, g = .09) for
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Dimension 2. Input from representational sources

Dimension 2 deals with using various sources of information on the job. Work- 

related information can be received from many visual and non-visual sources. This 

dimension deals with the extent to which these various sources of information are used by 

the worker to perform his or her job.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the input from representational sources 

dimension, as illustrated in Figure 3. The linear component (t( 17286) = -7.02, g = .00)
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Figure 3. Mean scores for all occupations on the input from representational sources dimension, 

reflects an overall decline over time and the quadratic component (t( 17286) = 14.19, g =
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.00) indicates that the initial steep decline reverses and scores increase after the second time 

period. Thus, the extent to which workers use various sources of information on the job has 

generally decreased.

Figure 4 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the input from representational sources 

dimension.
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Figure 4. Mean scores by occupational category on the input from representational sources dimension.

Summary o f  the Trend Analyses. Scores on the input from representational sources
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dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; Machine Trades; Benchwork; Structural Work; and 

Miscellaneous occupational categories. In contrast, scores increased over time for jobs in 

the Service; Agricultural, Fishery, and Forestry; and Processing occupational categories. A 

U-shaped quadratic trend was significant for the Benchwork occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = -7.48, g = .00) reflects an overall decline in scores over time and the 

quadratic component (t(3000) = 11.67, g = .00) reflects the fact that scores began to 

increase after an initial sharp decline between the first and second time periods. Scores for 

jobs in the Clerical and Sales Occupations category follow a similar pattern and have 

significant linear (t(2889) = -10.47, g = .00) and quadratic trends (t(2889) = 8.79, g = .00). 

In this category the initial decline in scores levels off over the last three time periods. Scores 

for jobs in Structural Work Occupations also revealed an initial decline from the first to 

second time period followed by a slight increase in scores over the final three time periods. 

The linear (t(807) = -2.38, g = .02) and quadratic (t(807) = 5.46, g = .00) trends were 

significant.

The pattern of means for jobs in the Machine Trades and Miscellaneous 

Occupations were very similar to the patterns found in the above categories. However, 

scores in the Machine Trades and Miscellaneous categories showed a decline over the first 

three time periods with the reversal occurring only by the last time period. Significant linear 

trends were found for jobs in both Machine Trades Occupations (t(721) = -4.22, g = .00) 

and Miscellaneous Occupations (t(1058) = -2.44, g = .02). Both of these categories also 

exhibited significant quadratic trends, t(721) = 2.47, g = .01 and t(1058) = 3.27, g = .00, 

respectively.

Scores for jobs in the Service Occupations and Agricultural, Fishery, Forestry, and
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Related Occupations categories increased over time and the linear trends were significant 

(1(474) = 3.12, g = .00 and t(12.12) = 2.31, g = .04). Scores for jobs in the Processing 

Occupations category also increased over time (t(574) = -11.04, g = .00).

There was a significant U-shaped quadratic trend (t(409) = 3.07, g = .00) for scores 

in the Benchwork Occupations category.

Dimension 3. Visual input from devices / materials

Dimension 3 deals with watching devices and materials for information on the job. 

Visual sources of job information may include written materials containing letters, words, 

sentences, etc.; quantitative materials containing numbers; pictorial materials; patterns and 

templates; analog readout devices; measuring devices; mechanical devices; materials; forces 

of nature; constructed features of the environment such as buildings, bridges, and roads; 

behavior; events; and art. These items are all rated on the extent of use scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the visual input from devices / materials 

dimension, as illustrated in Figure 5. The linear component (t( 17286) = -22.19, g = .00)
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Figure 5. Mean scores for all occupations on the visual input from devices /  materials dimension.

reflects a systematic decline over time and the quadratic component (i( 17286) = 19.07, g = 

.00) reflects the fact that the decline in scores over time reverses by the last time period in 

the study. Thus, the extent to which workers receive visual input from devices or material 

has generally decreased.

Figure 6 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the visual input from devices / materials 

dimension. Figure 6 reveals similar patterns of scores on this dimension for a number of the 

occupational categories.

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



31

High 1.00  

0 .80  

0.60  

0.40  

0.20 

0.00 

- 0.20 

-0 .40  

•0.60  

Low -0.80
80  (o 84  85 to 89  90  to 94  95 to 99

Years

»  Professional. Technical, and Managerial Occupations 
— ■— Clerical and Sales Occupations 
— * — Agricultural. Fishery, Forestry, and Related Occupations 

M Processing Occupations 
— « — M achine Trades Occupations 

•  Benchwork Occupations 
— (—  Structural Work Occupations 

-  M iscellaneous Occupations

Figure 6. Mean scores by occupational category on the visual input from devices / materials dimension.

Summary o f the Trend Analyses. Scores on the visual input from devices / materials 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; Machine Trades; Benchwork; Structural Work; and 

Miscellaneous occupational categories. In contrast, scores increased over time for jobs in 

only one category: Processing Occupations. A U-shaped quadratic trend was significant for 

the Agricultural, Fishery, and Forestry occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear
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component (t(3000) = -13.86, g = .00) reflects a decline in scores over time and the 

quadratic component (t(3000) = 9.29, g = .00) reflects the fact that the means begin to level 

off over time. Scores for jobs in the Structural Work and Miscellaneous occupational 

categories show somewhat similar trend patterns. Analysis of scores for jobs in Structural 

Work Occupations reveals significant linear (t(807) = -4.75, g = .00) and quadratic 

components (t(807) = 4.71, g = .00). Analysis of scores for jobs in the Miscellaneous 

Occupations category reveals significant linear (t( 1058) = -9.90, g = .00) and quadratic 

components (t( 1058) = 5.00, g = .00). Scores for jobs in the Miscellaneous Occupations 

category decline rapidly over the first three time periods before leveling off by the last time 

period. Scores for jobs in the Clerical and Sales Occupations category also have significant 

linear (t(2889) = -6.03, g = .00) and quadratic trends (t(2889) = 4.42, g = .00). However, in 

this case there is a much more gradual decline that levels off over time.

Scores for jobs in the Machine Trades and Benchwork occupational categories 

show an initial decline in scores which reverses resulting in increasing scores after the third 

time period. In both cases, linear and quadratic components are present. The linear trends 

for Machine Trade Occupations (t(721) = -3.50, g = .00) and Benchwork Occupations 

(1(409) = -3.19, g = .00) are significant, as well as the quadratic trends for both, t(721) = 

5.28, g = .00 and t(409) = 2.37, g = .02, respectively.

Scores for jobs in the Processing Occupations category increased over time (t(574) 

= -6.12, g = .00). There was a significant U-shaped quadratic trend (t(78) = 3.89, g = .00) 

for scores for jobs in the Agricultural, Fishery, Forestry, and Related Occupations category.

Dimension 4. Evaluating / judging sensory input

Dimension 4 deals with evaluating and judging what is sensed on the job. The 

importance to this job scale is used to rate activities that require workers to make judgments. 

These type of activities include estimating the speed of moving parts or objects, estimating
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the speed of processes (e.g., estimating the time required for completion of some operation 

or task), judging condition or quality, inspecting, estimating quantity, estimating size, and 

estimating time.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the evaluating / judging sensory input 

dimension, as illustrated in Figure 7. The linear component (t( 17286) = -12.12, g = .00)
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Figure 7. Mean scores for all occupations on the evaluating / judging sensory input dimension.

reflects the fact that scores generally declined over time and the quadratic component 

(t( 17286) = 19.39, g = .00) is significant because the initial steep decline reverses and is 

followed by a gradual increase through the final time period. Thus, the importance of 

evaluating and judging sensory input has generally decreased over time.

Figure 8 illustrates the mean scores over time of all the occupational categories
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34

High 0 .80

0.60

0.40

0.20

0.00

- 0.20

-0 .40

Low -0.60
85 (o 89 9 0 (o  9480  to 84

Years

♦  Professional. Technical, and M anagerial Occupations 
— a — Clerical and Sales Occupations 
— * — Machine Trades Occupations 

M Benchwork Occupations 
-  > ■ -  Structural Work Occupations 

a  M iscellaneous Occupations

Figure 8. Mean scores by occupational category on the evaluating /  judging sensory input dimension.

Summary o f the Trend Analyses. Scores on the evaluating / judging sensory input 

dimension generally declined over time for jobs in the Professional, Technical, Managerial; 

Clerical and Sales; and Structural Work occupational categories. A U-shaped quadratic 

trend was significant for jobs in the Machine Trades, Benchwork, and Miscellaneous 

occupational categories.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and
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Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = -13.25, g = .00) reflects a decline in scores over time and the 

quadratic component (t(3000) = 12.60, g = .00) reflects the fact that the means begin to level 

off and even increase slightly over time. Scores for jobs in the Clerical and Sales and 

Structural Work categories show similar patterns. Analysis of scores in the Clerical and 

Sales Occupations category reveals both a significant linear trend (t(2889) = -6.58, g = .00) 

and a significant quadratic trend (t(2889) = 6.61, g = .00). Likewise, analysis of scores in 

Structural Work Occupations reveals significant linear (t(807) = -3.96, g = .00) and 

quadratic components (t(807) = 2.32, g = .02) of trend.

U-shaped quadratic trends were significant for jobs in the Machine Trades (t(721) = 

6.40, g = .00), Benchwork (t(409) = 2.04, g = .04), and Miscellaneous (t( 1058) = 4.90, g = 

.00) occupational categories. In each of these cases an initial decline was followed by a 

sharp reversal and increase in scores.

Dimension 5. Environmental awareness

Dimension 5 deals with being aware of environmental conditions on the job. This 

dimension addresses the importance and extent to which workers are required to receive 

job-related information from the work environment.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the environmental awareness dimension, as 

illustrated in Figure 9. The linear component (t( 17286) = 6.82, g = .00) reflects an
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Figure 9. Mean scores for all occupations on the environmental awareness dimension.

increase over time and the quadratic component (t( 17286) = -8.72, j> = .00) indicates that the 

means begin to level off and decrease slightly by the final time period in the study. Thus, the 

extent to which workers must be aware of the work environment as a source of information 

has generally increased.

Figure 10 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the environmental awareness dimension.
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Figure 10. Mean scores by occupational category on the environmental awareness dimension.

Summary o f the Trend Analyses. Scores on the environmental awareness dimension 

generally increased over time for jobs in the Clerical and Sales, Machine Trades, and 

Miscellaneous occupational categories. A U-shaped quadratic trend was significant for the 

Agricultural, Fishery, Forestry, and Related Occupations category and a quadratic trend in 

the shape of an upside down U was significant for the Professional, Technical, and 

Managerial occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have a significant quadratic (t(3000) = -6.26, p = .00) 

trend component. The quadratic trend in this category is in the shape of an upside down U.
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Scores for jobs in the Agricultural, Fishery, Forestry, and Related Occupations category 

have the opposite shape, a U-shape, and the quadratic trend (t(78) = 3.33, g = .00) was 

significant.

Scores for jobs in the Clerical and Sales Occupations have two significant trend 

components. The linear component (t(2889) = 2.41, g = .02) reflects a very slight increase 

in scores over time. The quadratic component (t(2889) = -2.75, g = .01) reflects the fact that 

scores increase between the first and second time period and then decrease between the 

second and third time period in the study.

Scores for jobs in the Machine Trades Occupations decreased between the first and 

second time periods and then steadily increased over time. Both the linear (t(721) = 3.17, g 

= .00) and quadratic (1(721) = 2.69, g = .01) components of trend were significant. Scores 

for jobs in the Miscellaneous Occupations category increased over time and the linear trend 

was significant (t(1058) = 8.35, g = .00).

Dimension 6. Use of various senses

Dimension 6 deals with using various senses on the job. In addition to visual 

sources, information may be received from verbal sources, nonverbal sounds, touch, smell, 

and taste. These items are rated on the extent of use scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the use of various senses dimension, as 

illustrated in Figure 11. The linear component (t( 17286) = 13.86, g = .00) reflects an
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Figure 11. Mean scores for all occupations on the use of various senses dimension.

increase over time and the quadratic component (t( 17286) = -11.41, j> = .00) indicates that 

the means completely level off over time. Thus, the extent to which the job requires the use 

of various senses has generally increased.

Figure 12 illustrates the mean scores over time of all the occupational categories 

which had significant trend components the use of various senses dimension.
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Figure 12. Mean scores by occupational category on the use of various senses dimension.

Summary o f the Trend Analyses. Scores on the use of various senses dimension 

generally increased over time for jobs in the Professional, Technical, and Managerial; 

Clerical and Sales; Benchwork; and Structural Work occupational categories. In contrast, 

scores decreased over time for jobs in only one category; Scores for jobs in the Machine 

Trades occupational category formed the shape of an upside down U, but both the linear 

and quadratic trend components were significant. Processing Occupations. A U-shaped 

quadratic trend was significant for the Agricultural, Fishery, and Forestry occupational 

category.
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Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category increased over time and the linear trend (1(3000) = 4.08, g 

= .00) was significant. Scores for jobs in the Clerical and Sales Occupations category also 

increased over time, but, in addition to the linear (t(2889) = 14.40, g = .00) trend, there was 

also a significant quadratic (t(2889) = -5.03, g = .00) trend. The quadratic trend reflects the 

fact that the increase in scores levels off between the second and third time periods before 

increasing again.

Scores for jobs in Benchwork Occupations and Structural Work Occupations also 

increased over time. Scores in these categories had two significant trend components. In the 

case of Benchwork Occupations, the linear trend (t(409) = 4.01, g = .00) was coupled with a 

significant quadratic trend (t(409) = -2.33, g = .02). Scores increased through the third time 

period and then began to decline slightly. Scores for jobs in the Structural Work 

Occupations increased and then began to level off over time. The linear (t(807) = 2.72, g = 

.01) and quadratic (t(807) = -2.45, g = .02) components of trend were significant.

Scores for jobs in the Processing Occupations category decreased over time (t(574) 

= 7.43, g = .00). The pattern of scores for jobs in Agricultural, Fishery, Forestry, and 

Related Occupations forms the shape of a U and the quadratic trend (t(78) = 2.26, g = .03) 

was significant. Scores for jobs in the Machine Trades Occupations form the opposite 

shape, an upside down U. Scores in the Machines Trades category had two significant trend 

components: linear (t(72l) = 2.30, g = .02) and quadratic (t(721) = -8.46, g = .00).

Summary of Division A: Information Input 

by Occupational Category

An overview of the results for the six dimensions in the Information Input division 

is presented in Table 1.

All Occupations. When all of the jobs were analyzed without regard to DOT
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category, scores on the perceptual interpretation, input from representational sources, visual 

input from devices / materials, and evaluating / judging sensory input dimensions of this 

division generally declined over the twenty year period from 1980 to 1999. In contrast, 

scores on the environmental awareness and use of various senses dimensions increased over 

that same period of time.

Professional, Technical, and Managerial Occupations. Over the twenty year period 

in the study, scores in the Professional, Technical, and Managerial Occupations category 

generally declined over time on the perceptual interpretation, input from representational 

sources, visual input from devices / materials, and evaluating / judging sensory input 

dimensions in this division. Scores on the use of various senses dimension increased over 

time and scores on the environmental awareness dimension formed a quadratic trend 

increasing initially and then decreasing after 1985.

Clerical and Sales Occupations. Scores in the Clerical and Sales Occupations 

category also generally declined over the twenty year period on the perceptual interpretation, 

input from representational sources, visual input from devices / materials, and evaluating / 

judging sensory input dimensions in this division. As was the case in the Professional, 

Technical, and Managerial Occupations category, scores on the environmental awareness 

and use of various senses dimensions did not follow this pattern of decline. Rather, scores 

for these two dimensions generally increased over time.

Service Occupations. In the Service Occupations category, significant linear trends 

were found on only two dimensions in this division: perceptual interpretation and input 

from representational sources. In both cases scores increased from 1985 to 1999.

Agricultural, Fishery, Forestry, and Related Occupations. In the same time period, 

scores in the Agricultural, Fishery, Forestry, and Related Occupations category also 

increased on the perceptual interpretation and input from representational sources 

dimensions. U-shaped quadratic trends were significant for three dimensions in this
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division: visual input from devices / materials, environmental awareness, and use of various 

senses.

Processing Occupations. Scores for jobs in the Processing Occupations category 

increased over the period from 1990 to 1999 on three dimensions: perceptual interpretation, 

input from representational sources, and visual input from devices / materials. In contrast, 

scores on the use of various senses dimension decreased over time.

Machine Trades Occupations. The pattern of scores on the six dimensions is much 

more varied in the Machine Trades Occupations category. Scores in Machine Trade 

Occupations had both linear and quadratic trend components for the input from 

representational sources, visual input from devices / materials, and environmental awareness 

dimensions. On the first two dimensions, an initial decline in scores is followed by a 

reduction in the decline and an eventual slight increase in scores. Scores on the 

environmental awareness dimension showed the opposite pattern: an initial slight decline 

followed by an increase. U-shaped quadratic trends were significant on the perceptual 

interpretation and evaluating / judging sensory input dimensions. Finally, scores on the use 

of various senses dimension formed an upside down U-shaped pattern. In addition to a 

significant quadratic trend, the linear trend, reflecting an increase in scores, was significant.

Benchwork Occupations. Over the twenty year period, scores in the Benchwork 

Occupations category generally increased on only two dimensions in the information input 

division: the perceptual interpretation dimension and the use of various senses dimension. 

Scores generally decreased over time on the visual input from devices / materials dimension. 

Scores on the input from representational sources and the evaluating / judging sensory input 

dimensions formed U-shaped quadratic trends.

Structural Work Occupations. In the Structural Work Occupations category, the 

pattern of scores on all of the dimensions is very similar to the pattern of scores in the 

Professional, Technical, and Managerial and Clerical and Sales categories. In all three
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categories, scores declined over time on the first four dimensions in the information input 

divisions: perceptual interpretation, input from representational sources, visual input from 

devices / materials, and evaluating / judging sensory input. Scores on the use of various 

senses dimension increased over time in the Structural Work category, just as they did in 

the Professional, Technical, and Managerial and Clerical and Sales categories.

Miscellaneous Occupations. Over the twenty year period, scores in the 

Miscellaneous Occupations category increased on the perceptual interpretation dimension 

and the environmental awareness dimension. Scores decreased over time on the input from 

representational sources and the visual input from devices / materials dimensions. Scores on 

the evaluating / judging sensory input dimension formed a U-shaped quadratic trend.

Division B: Mental Processes 

Items in the Mental Processes division address the reasoning, decision making, 

planning, and information processing activities that a worker performs on the job. The 

Mental Processes division is comprised of two dimensions: decision making and 

information processing.

Dimension 7. Decision making

Dimension 7 deals with making decisions on the job. A number of PAQ items 

address the level of decision making, level of reasoning, and amount of planning and 

scheduling required on the job. These items are rated on item-specific scales. The level of 

decision making required is rated in terms of the complexity and difficulty of the decisions 

that are made. The impact of the decisions is also considered. The scale for the decision 

making item ranges from very limited to very substantial. Reasoning is evaluated in terms of 

both the amount and the difficulty of the reasoning required in problem solving on the job. 

The scale for this item also ranges from very limited to very substantial. The amount of
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planning and scheduling is rated according to the level required by the position and the scale 

ranges from does not apply to extensive.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the decision making dimension, as illustrated 

in Figure 13. The linear component (t( 17286) = 4.67, g = .00) reflects an increase over
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Figure 13. Mean scores for all occupations on the decision making dimension.

time and the quadratic component (t( 17286) = 7.29, g = .00) reflects the fact that a decline 

between the first and second time period is followed by an increase over the remaining time 

periods. Thus, after an initial decrease, the level, complexity, and difficulty of decision 

making has generally increased.

Figure 14 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the decision making dimension.
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Figure 14. Mean scores by occupational category on the decision making dimension.

Summary o f  the Trend Analyses. Scores on the decision making dimension 

generally increased over time for jobs in the Professional, Technical, and Managerial; 

Clerical and Sales; Service; and Processing occupational categories. In contrast, scores 

declined over time for jobs in the Machine Trades, Benchwork, and Structural Work 

occupational categories.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category increased over time and the linear trend (t(3000) = 3.84, g 

= .00) was significant. Scores for jobs in the Clerical and Sales Occupations category
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follow roughly the same pattern but in addition to a significant linear (t(2889) = 6.12, g = 

.00) component there was also a significant quadratic component (t(2889) = 3.24, g = .00) 

of trend. Scores in this category declined slightly between the first and second time period 

before increasing over the final time periods.

Scores for jobs in the Service Occupations category also increased over time. Both 

the linear trend (t(474) = 2.53, g = .01) and the quadratic trend (1(474) = -2.31, g = .02) 

were significant. The quadratic component reflects the fact that the means level off over 

time. Scores for jobs in the Processing Occupations category also increased over time 

(1(574) = -9.43, g = .00).

In contrast, scores for jobs in the Machine Trades, Benchwork, and Structural Work 

occupational categories declined over time. In each of these categories only the linear trend 

components were significant, t(721) = -4.60, g = .00; t(409) = -4.10, g = .00; and t(807) = - 

2.19, g = .03 respectively.

There was a significant quadratic trend (t( 1058) = -2.24, g = .03) for scores in the 

Miscellaneous Occupations category. The means rose and then dropped back to their 

original level before rising again.

Dimension 8. Information processing

Dimension 8 deals with processing information on the job. The PAQ items that 

refer to information processing activities address the way in which workers process job- 

related information and are rated on the importance to this job scale. This scale takes into 

account a number of factors such as the time spent on the activity, the difficulty of the 

activity, and the criticality of the activity. Information processing activities include 

combining or synthesizing information from various sources; analyzing information in a 

search for facts or causes; gathering, collecting, grouping, organizing, or classifying 

information; coding and decoding information; and transcribing information.
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When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the information processing dimension, as 

illustrated in Figure 15. The linear component (t( 17286) = -25.99, p = .00) reflects a
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Figure 15. Mean scores for all occupations on the information processing dimension.

systematic decline over time and the quadratic component (t( 17286) = 19.71, p = .00) 

indicates that the initial steep decline levels off over time. Thus, the importance of 

performing information processing activities such as combining, collecting, organizing, and 

coding information has decreased.

Figure 16 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the information processing dimension.
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Figure 16. Mean scores by occupational category on the information processing dimension.

Summary o f the Trend Analyses. Scores on the information processing dimension 

generally declined over time for jobs in the Professional, Technical, and Managerial; Clerical 

and Sales; Machine Trades; Benchwork; Structural Work; and Miscellaneous occupational 

categories. In contrast, scores increased over time for jobs in only one category: Processing 

Occupations. A U-shaped quadratic trend was significant for the Agricultural, Fishery, and 

Forestry category.

Details o f the Trend Analyses. Figure 16 reveals that most of the occupational 

categories have very similar patterns of scores on the information processing dimension.
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Specifically, scores for jobs in the Professional, Technical, and Managerial; Clerical and 

Sales; Machine Trades; Benchwork; Structural Work; and Miscellaneous occupational 

categories show remarkably similar patterns. In each category there are two significant trend 

components. The linear component reflects a general decline in scores over time and the 

quadratic component indicates that the reduction in the means levels off over time. The 

statistics for the significant linear components are t(3000) = -16.01, g = .00; t(2889) = - 

20.34, g = .00; t(721) = -8.39, g = .00; t(409) = -3.47, g = .00; t(807) = -8.74, g = .00; and 

t( 1058) = -8.69, g = .00 respectively. The statistics for the significant quadratic components 

are t(3000) = 12.71, g = .00; t(2889) = 15.02, g = .00; 1(721) = 6.12, g = .00; t(409) = 3.00, 

g = .00; t(807) = 6.43, g = .00; and t( 1058) = 8.37, g = .00 respectively.

In contrast, scores for jobs in the Processing Occupations category increased over 

time (t(574) = -4.88, g = .00).

There was a significant, U-shaped quadratic trend (t(78) = 2.78, g = .01) in the 

Agricultural, Fishery, Forestry, and Related Occupations category.

Summary of Division B; Mental Processes 

by Occupational Category

An overview of the results for the two dimensions in the Mental Processes division 

is presented in Table I.

All Occupations. When all of the jobs were analyzed without regard to DOT 

category, scores on the information processing dimension declined over the twenty year 

period from 1980 to 1999. Scores on the decision making dimension generally increased 

over that same period of time.

Professional, Technical, and Managerial Occupations. Over the twenty year period 

in the study, scores in the Professional, Technical, and Managerial Occupations category 

increased on the decision making dimension and decreased on the information processing

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



51

dimension.

Clerical and Sales Occupations. Scores for jobs in the Clerical and Sales 

Occupations category followed the same pattern. Scores increased over time on the decision 

making dimension and decreased on the information processing dimension.

Service Occupations. Scores in the Service Occupations category also increased 

over time on the decision making dimension.

Agricultural, Fishery, Forestry, and Related Occupations. In the Agricultural, 

Fishery, Forestry, and Related Occupations category, a U-shaped quadratic trend was 

significant on the information processing dimension.

Processing Occupations. Scores in the Processing Occupations category increased 

over the period from 1990 to 1999 on both the decision making and information processing 

dimensions.

Machine Trades Occupations. Scores in the Machine Trades Occupations category 

generally decreased over the period from 1980 to 1999 on both the decision making and 

information processing dimensions.

Benchwork Occupations. Scores in the Machine Trades Occupations category 

generally decreased over the period from 1980 to 1999 on both the decision making and 

information processing dimensions.

Structural Work Occupations. Scores in the Machine Trades Occupations category 

generally decreased over the period from 1980 to 1999 on both the decision making and 

information processing dimensions.

Miscellaneous Occupations. Scores on the information processing dimension also 

decreased over time for jobs in the Miscellaneous occupational category. However, a 

quadratic trend in the shape of an upside down U was significant on the decision making 

dimension.
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Division C: Work Output 

The Work Output division consists of items regarding the physical activities and 

tools or devices that are required to perform a job. The Work Output division is comprised 

of eight dimensions: using machine / tools / equipment, general body versus sedentary 

activities, control and related physical coordination, skilled / technical activities, controlled 

manual / related activities, use of miscellaneous equipment / devices, handling / manipulating 

/ related devices, and physical coordination.

Dimension 9. Using machine / tools / equipment

Dimension 9 deals with the use of machines, tools, and equipment on the job. PAQ 

items refer to a wide variety of tools, both manually powered and hand-held powered. Both 

precision and nonprecision tools and instruments are represented. These items are rated on 

the importance to this job scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the using machines / tools / equipment 

dimension, as illustrated in Figure 17. The linear component (t( 17286) = -5.70, g = .00)
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Figure 17. Mean scores for all occupations on the using machine / tools /  equipment dimension.

reflects a decline over time and the quadratic component (t( 17286) = 17.44, j> = .00) reflects 

the fact that the rapid drop in scores between the first and second time period reverses and 

the scores increase through 1999. Thus, the importance of using machines, tools, and 

equipment (which takes into account both the time spent using them and the difficulty of 

using them) decreased initially and then increased over the remaining time periods.

Figure 18 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the using machine / tools / equipment 

dimension.
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Figure 18. Mean scores by occupational category on the using machine / tools / equipment dimension.

Summary o f the Trend Analyses. Scores on the using machine / tools / equipment 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; and Structural Work occupational categories. In contrast, 

scores generally increased over time for jobs in the Agricultural, Fishery, and Forestry; 

Processing; and Machine Trades occupational categories. A U-shaped quadratic trend was 

significant for the Miscellaneous occupational category and a quadratic trend in the shape of 

an upside down U was significant for the Service occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and
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Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = -2.96, p = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = 5.01, p = .00) reflects the fact that the scores rose between 

the second and third time period in the study. Scores for jobs in the Clerical and Sales 

Occupations category follow a similar pattern and have significant linear (t(2889) = -8.92, p 

= .00) and quadratic trends (t(2889) = 9.21, p = .00). Scores for jobs in Structural Work 

Occupations also follow a similar pattern and have significant linear (t(807) = 3.61, p = .00) 

and quadratic (t(807) = 5.02, p = .00) components of trend.

Scores for jobs in Agricultural, Fishery, Forestry, and Related Occupations 

increased over time and the linear trend was significant (t(78) = 2.08, p = .04). Scores for 

jobs in the Processing Occupations category also increased over time (t(574) = -5.62, p = 

.00). After an initial decline between the first and second time periods, scores for jobs in 

Machine Trades Occupations increased over the remaining time periods. Both the linear 

(t(721) = 2.91, p = .00) and quadratic (t(721) = 4.72, p  = .00) trend components were 

significant.

Quadratic trends were significant for scores in the Service (1(474) =-2.98, p = .00) 

and Miscellaneous (t(1058) = 6.26, p = .00) occupational categories. However, the trends in 

these occupational categories have opposite shapes. Scores for jobs in Service Occupations 

form the shape of an upside down U while scores for jobs in Miscellaneous Occupations 

are U-shaped.

Dimension 10. General body versus sedentary activities

Dimension 10 deals with performing activities requiring general body movements 

on the job. One PAQ item refers to the general level of body activity and is rated on an item- 

specific scale which ranges from a very light level of physical exertion to a very heavy level 

of physical exertion. Other items address the amount of time spent sitting, standing, walking
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or running, climbing, and kneeling or stooping.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the general body versus sedentary activities 

dimension, as illustrated in Figure 19. The linear component (t( 17286) = -4.25, g = .00)
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Figure 19. Mean scores for all occupations on the general body versus sedentary activities dimension.

reflects a decline over time and the quadratic component (t( 17286) = -4.07, g = .00) 

indicates that the decline follows an increase between the first and second time periods. 

Thus, the extent to which jobs require physical exertion has generally decreased.

Figure 20 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the general body versus sedentary activities 

dimension.
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Figure 20. Mean scores by occupational category on the general body versus sedentary activities dimension.

Summary o f the Trend Analyses. Scores on the general body versus sedentary 

activities dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; Processing; and Structural Work occupational categories. In 

contrast, scores generally increased over time for jobs in only one category: Machine Trades 

Occupations. U-shaped quadratic trends were significant for the Service and Agricultural, 

Fishery, and Forestry categories. A quadratic trend in the shape of an upside down U was 

significant for the Miscellaneous occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and
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Managerial Occupations category have two significant trend components. The linear 

component (i(3000) = -2.91, p = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = -3.98, p = .00) reflects the fact that the scores increased 

between the first and second time period before declining over the remaining years in the 

study.

Scores for jobs in the Clerical and Sales Occupations category also have significant 

linear (t(2889) = -4.57, p = .00) and quadratic trends (t(2889) = -2.35, p = .02). The scores 

decreased and the decline got steeper over time. Scores for jobs in Processing Occupations 

also decreased over time (t(574) = 7.87, p = .00). Scores for jobs in Structural Work 

Occupations decreased over time and the linear trend was significant (t(807) = -2.62, p = 

.01 ).

Scores for jobs in Machine Trades Occupations generally increased over time, but in 

addition to the linear trend (t(721) = 2.85, p = .00), there was a significant quadratic trend 

(t(721) = -3.03, p = .00) reflecting the fact that the increase levels off and dips slightly.

Quadratic trends were significant for jobs in the Service (t(474) = 2.50, p = .01), 

Agricultural, Fishery, and Forestry (t(37.78) = 2.33, p = .03), and Miscellaneous (t( 1058) = 

-2.69, p = .01) occupational categories. The quadratic trends for jobs in the Service and 

Agricultural, Fishery, and Forestry occupational categories were U-shaped. The quadratic 

trend for jobs in the Miscellaneous occupational category was in the shape of an upside 

down U.

Dimension 11. Control and related physical coordination

Dimension 11 deals with controlling machines and processes on the job. A number 

of items refer to activation controls, fixed setting controls, variable setting controls, keyboard 

devices, hand- and foot-operated frequent-adjustment controls, and hand- and foot-operated 

continuous controls. These items are rated on the importance to this job scale which takes
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into account factors such as the time spent on the activity, the difficulty of the activity, and 

the criticality of the activity.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the control and related physical coordination 

dimension, as illustrated in Figure 21. The linear component (t( 17286) = 8.93, j> = .00)
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Figure 21. Mean scores for all occupations on the control and related physical coordination dimension.

reflects an increase over time and the quadratic component (t( 17286) = -8.96, g = .00) 

indicates that the means level off over time. Thus, the importance of controlling machines 

and processes on the job has generally increased.

Figure 22 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the control and related physical coordination 

dimension.
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Figure 22, Mean scores by occupational category on the control and related physical coordination 
dimension.

Summary o f the Trend Analyses. Scores on the control and related physical 

coordination dimension generally increased over time for jobs in the Agricultural, Fishery, 

and Forestry; Processing; Machine Trades; Benchwork; Structural Work; and 

Miscellaneous occupational categories. A quadratic trend in the shape of an upside down U 

was significant for jobs in the Clerical and Sales occupational category.

Details o f the Trend Analyses. Seven of the occupational categories have significant 

linear components indicating increases in scores over time. Two of these categories,
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Processing Occupations and Benchwork Occupations, only have significant linear 

components, t(574) = -4.46, p = .00 and t(409) = 2.07, p = .04, respectively. Five of these 

seven categories also have significant quadratic components reflecting the fact that the 

means begin to level off or dip slightly over time.

Professional, Technical, and Managerial Occupations; Agricultural, Fishery, 

Forestry, and Related Occupations; Machine Trades Occupations; Structural Work 

Occupations; and Miscellaneous Occupations all had significant linear and quadratic 

components of trend. The statistics for the linear trends are t( 156.44) = 2.07, p = .04; t(78) 

= 3.03, p = .00; t(721) = 2.51, p = .01; t(807) = 4.27, p = .00; and t(1058) = 5.24, p = .00 

respectively. The statistics for the quadratic trends are t(325.04) = -6.80, p = .00; t(78) = - 

2.76, p = .01; 1(721) = -2.43, p = .02; t(807) = -2.79, p = .01; and t(1058) = -2.87, p = .00 

respectively.

A quadratic trend in the shape of an upside down U was significant for jobs in 

Clerical and Sales Occupations Q(2889) = 7.10, p = .00).

Dimension 12. Skilled / technical activities

Dimension 12 deals with the importance of performing skilled or technical activities 

in the use of tools and equipment on the job.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the skilled / technical activities dimension, as 

illustrated in Figure 23. The linear component (t( 17286) = -14.36, p = .00) reflects a
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Figure 23. Mean scores for all occupations on the skilled / technical activities dimension.

decrease over time and the quadratic component (t( 17286) = 18.81, p = .00) indicates that 

the decline drops off and scores are increasing by the last time period in the study. Thus, the 

time spent performing skilled or technical activities and the difficulty of those activities has 

generally decreased.

Figure 24 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the skilled / technical activities dimension.
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Figure 24. Mean scores by occupational category on the skilled / technical activities dimension.

Summary o f the Trend Analyses. Scores on the skilled / technical activities 

dimension generally decreased over time for jobs in the Professional, Technical, and 

Managerial; Machine Trades; Benchwork; and Miscellaneous occupational categories. In 

contrast, scores generally increased over time for jobs in the Service and Processing 

occupational categories. A U-shaped quadratic trend was significant for jobs in the 

Agricultural, Fishery, and Forestry category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear
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component (t(3000) = -18.95, g = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = 13.87, g = .00) reflects a reduction in the decline. Scores 

for jobs in Machine Trades Occupations follow a roughly similar pattern and have 

significant linear (t(721) = -5.71, g = .00) and quadratic (1(721) = 2.71, g = .01) trend 

components.

Scores for jobs in the Benchwork and Miscellaneous occupational categories also 

decreased over time, but only the linear component of trend was significant, t(218.62) = - 

7.15, g = .00 and t( 1058) = -5.37, g = .00, respectively. On the other hand, scores for jobs 

in the Service and Processing occupational categories increased over time, t(21.85) = 2.33, g 

= .03 and t(574) = -2.74, g = .00, respectively.

A quadratic trend was significant for jobs in Clerical and Sales Occupations 

(t(2889) = 7.94, g = .00 and Agricultural, Fishery, Forestry, and Related Occupations (t(78) 

= 2.88, g = .01). In both occupational categories the quadratic trend was in the shape of an 

upside down U.

Dimension 13. Controlled manual / related activities

Dimension 13 deals with performing controlled manual and related activities on the 

job. A number of items refer to the importance of activities such as finger manipulation, 

hand-arm manipulation, hand-arm steadiness, eye / hand and eye / foot coordination, limb 

movement without visual control, and hand / ear coordination.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the controlled manual / related activities 

dimension, as illustrated in Figure 25. The linear component (t( 17286) = -7.06, g = .00)
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Figure 25. Mean scores for all occupations on the controlled manual / related activities dimension.

reflects a decline over time and the quadratic component (t( 17286) = 5.44, g = .00) reflects 

the fact that the decline reverses and scores increase between the third and forth time period. 

Thus, the importance of performing controlled manual activities on the job has generally 

decreased.

Figure 26 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the controlled manual /  related activities 

dimension.

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



66

High 1.00

0.80

0.60

0.40

0.20

0.00

- 0.20

-0 .40

-0.60

Low -0.80
85 to 89 95 to 998 0  to 84

Years

♦  Professional. Technical, and Managerial Occupations 
— ■— Clerical and Sales Occupations
— A— Service Occupations 
— I t —Processing Occupations 

— ■ — M achine Trades Occupations
•  Benchwork Occupations 

— 4— Structural Work Occupations

Figure 26. Mean scores by occupational category on the controlled manual / related activities dimension.

Summary o f the Trend Analyses. Scores on the controlled manual / related activities 

dimension generally increased over time for jobs in the Clerical and Sales, Processing, and 

Benchwork occupational categories. In contrast, scores generally decreased for jobs in the 

Professional, Technical, and Managerial and Structural Work occupational categories. U- 

shaped quadratic trends were significant for jobs in the Service and Machine Trades 

occupational categories.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear
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component (1(3000) = -5.58, g = .00) reflects a general decline in scores over time and the 

quadratic component (i(3000) = 6.80, g = .00) reflects the fact that the means level off over 

time. Scores for jobs in Structural Work Occupations follow the same pattern with 

significant linear (t(807) = -3.27, g = .00) and quadratic (t(807) = 3.29, g = .00) 

components of trend.

Scores for jobs in the Clerical and Sales Occupations category have significant 

linear (t(2889) = 2.78, g = .01) and quadratic trends (t(2889) = 5.02, g = .00). After an 

initial decline, the means increase over time. Scores for jobs in Processing Occupations also 

increase over time (t(574) = -8.50, g = .00). A linear trend was significant in the Benchwork 

Occupations category (t(409) = -2.85, g = .01) reflecting an increase in the means over time.

U-shaped quadratic trends were significant for jobs in Service Occupations (t(474)

= 2.57, g = .01) and Machine Trades Occupations (t(721) = 2.19, g = .03).

Dimension 14. Use of miscellaneous equipment / devices

Dimension 14 deals with using miscellaneous equipment and devices on the job. A 

PAQ item dealing with the use of stationary devices refers to the use of typewriters, 

computers, office equipment, simulators, and control room equipment. This item is rated on 

the importance to this job scale which takes into account a number of factors such as the 

time spent on the activity, the difficulty of the activity, and the criticality of the activity.

When all of the jobs were analyzed without regard to DOT category, the means 

increased over time on the use of miscellaneous equipment / devices dimension, as 

illustrated in Figure 27. The linear trend (t( 17286) = 13.52, g = .00) was significant.
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Figure 21 . Mean scores for all occupations on the use of miscellaneous equipment / devices dimension.

Thus, the use of equipment such as computers has increased over time.

Figure 28 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the use of miscellaneous equipment / devices 

dimension.
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Figure 28. Mean scores by occupational category on the use of miscellaneous equipment /  devices 
dimension.

Summary o f the Trend Analyses. Scores on the use of miscellaneous equipment / 

devices dimension generally increased over time for jobs in the Clerical and Sales; Service; 

Agricultural, Fishery, and Forestry; Processing; Machine Trades; Structural Work; and 

Miscellaneous occupational categories. In contrast, scores generally decreased over time in 

only one category: Benchwork Occupations.

Details o f the Trend Analyses. Scores in seven of the nine occupational categories 

increased over time. Five of these seven categories have two significant trend components.
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Scores in Service Occupations (t(474) = 2.83, p = .01) and Processing Occupations (t(574) 

= -6.43, p = .01) increased over time but did not have a significant quadratic component of 

trend. Scores in the Clerical and Sales; Agricultural, Fishery, and Forestry; Machine Trades; 

Structural Work; and Miscellaneous occupational categories have significant linear (t(2889) 

= 14.25, p = .00; t(78) = 2.45, p = .00; t(721) = 5.50, p = .00; t(807) = 3.66, p = .00; and 

t( 1058) = 5.70, p = .00) and quadratic (t(2889) = -3.55, p = .00; t(78) = 2.20, p = .03; 

t(721) = 1.99, p = .05; t(807) = 3.90, p = .00; and t( 1058) = 5.14, p = .00) trends. In the 

Clerical and Sales category, the quadratic component reflects the fact that the means leveled 

off over time. In the other categories, the quadratic component reflects the fact that an initial 

slight decline in means was followed by a steep increase.

Scores for jobs in Benchwork Occupations also have two significant trend 

components but the scores generally decreased over time. The linear component (t(409) = - 

3.22, p = .00) reflects the decline and the quadratic component (t(409) = 2.57, p = .01) 

reflects the fact that the decline reverses after the third time period in the study.

Dimension 15. Handling / manipulating / related devices

Dimension 15 deals with performing handling and related manual activities on the 

job. A number of PAQ items refer to manual activities such as setting up or adjusting 

machines or equipment, using hands to modify something; moving, guiding, or controlling 

material or objects; assembling and disassembling activities, arranging and positioning 

objects; feeding and off-bearing activities; and physically handling materials or objects. 

These items are rated on the importance to this job scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the handling / manipulating / related devices 

dimension, as illustrated in Figure 29. The linear component (t( 17286) = -6.49, p = .00)
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Figure 29. Mean scores for all occupations on the handling / manipulating / related devices dimension.

reflects a decline over time and the quadratic component Q( 17286) = 6.04, p = .00) reflects 

the fact that the initial steep decline levels off over time. Thus, the importance (in terms of 

time spent, difficulty, and criticality) of handling and manipulating activities has decreased.

Figure 30 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the handling / manipulating / related devices 

dimension.
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Figure 30. Mean scores by occupational category on the handling /  manipulating /  related devices 
dimension.

Summary o f the Trend Analyses. Scores on the handling / manipulating / related 

devices dimension generally decreased over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; and Structural Work occupational categories. In contrast, 

scores generally increased over time for jobs in the Machine Trades occupational category. 

A U-shaped quadratic trend was significant for jobs in the Miscellaneous occupational 

category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear
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component (t(3000) = -9.83, g = .00) reflects a general decline in scores and the quadratic 

component (t(3000) = 5.83, g = .00) reflects a reduction in the decline over time. Scores for 

jobs in the Clerical and Sales Occupations category follow roughly the same pattern and 

have significant linear (t(2889) = -10.26, g = .00) and quadratic trends (t(2889) = 2.11, g = 

.04). Scores for jobs in Structural Work Occupations also declined over time. However, in 

this category only the linear trend is significant (t(807) = -1.95, g = .05).

Scores for jobs in the Machine Trades and Benchwork categories increased over 

time and had significant linear trends, t(721) = 4.16, g = .09 and t(409) = 2.10, g = .04 

respectively.

A U-shaped quadratic trend was significant for jobs in Miscellaneous Occupations 

(t( 1058) = 6.36, g = .00).

Dimension 16. Physical coordination

Dimension 16 deals with general physical coordination on the job. One item in this 

division refers to activities which require highly skilled coordination of the body. Another 

item is concerned with maintaining balance.

When all of the jobs were analyzed without regard to DOT category, the means 

decreased over time on the physical coordination dimension, as illustrated in Figure 31. The
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Figure 31. Mean scores for all occupations on the physical coordination dimension.

linear trend (t( 17286) = -8.02, g = .00) was significant. Thus, the extent to which jobs 

require physical coordination has decreased.

Figure 32 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the physical coordination dimension.
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Figure 32. Mean scores by occupational category on the physical coordination dimension.

Summary o f the Trend Analyses. Scores on the physical coordination dimension 

generally decreased over time for jobs in the Professional, Technical, and Managerial; 

Clerical and Sales; Machine Trades; and Structural Work occupational categories. In 

contrast, scores generally increased over time for jobs in the Processing, Benchwork, and 

Miscellaneous occupational categories.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = 3.68, g = .00) reflects a general decline in scores over time and the
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quadratic component (t(3000) = 4.28, p = .00) reflects the fact that the initial decline is 

followed by a small increase in scores and then another period of decline. Scores for jobs in 

Structural Work Occupations follow roughly this same pattern and have significant linear 

(t(807) = -7.01, p = .00) and quadratic (t(807) = 3.06, p = .00) trends.

Scores for jobs in the Clerical and Sales and Machine Trades occupational 

categories declined over time and the linear trends were significant, t(2889) = -8.61, p = .00 

and t( 138.78) = 3.83, p = .00 respectively.

In contrast, scores increased over time for three of the occupational categories. 

Scores in Processing Occupations and Benchwork Occupations increased over time and the 

linear trends were significant (t(574) = -5.07, p = .00 and t(230.02) = 4.45, p = .00). Scores 

for jobs in the Miscellaneous occupational category generally increased over time. However, 

the initial increase was followed by a gradual reduction in the means. Both the linear 

(t( 1058) = 1.95, p = .05) and the quadratic (t( 1058) = -3.59, p = .00) components of trend 

were significant.

A quadratic trend in the shape of an upside down U was significant for jobs in 

Service Occupations (t(474) = -2.77, p = .01).

Summary of Division C: Work Output 

by Occupational Category

An overview of the results for the eight dimensions in the Work Output division is 

presented in Table 1.

All Occupations. When all of the jobs were analyzed without regard to DOT 

category, scores generally declined on six of the eight dimensions of the work output 

division. In contrast, scores on the control and related physical coordination and use of 

miscellaneous equipment / devices dimensions increased over the twenty year period from 

1980 to 1999.
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Professional, Technical, and Managerial Occupations. Over the twenty year period 

in the study, scores in the Professional, Technical, and Managerial Occupations category 

generally declined over time on six of the eight dimensions in this division: using machine / 

tools / equipment, general body versus sedentary activities, skilled / technical activities, 

controlled manual /  related activities, handling / manipulating / related devices, and physical 

coordination.

Clerical and Sales Occupations. Scores in the Clerical and Sales Occupations 

category generally declined over the twenty year period on four dimensions in this division: 

using machine / tools / equipment, general body versus sedentary activities, handling / 

manipulating / related devices, and physical coordination. Scores on two dimensions, 

controlled manual / related activities and use of miscellaneous equipment / devices, generally 

increased over the same time period. A U-shaped quadratic trend was significant on the 

skilled / technical activities dimension. A quadratic trend in the shape of an upside down U 

was significant on the control and related physical coordination dimension.

Service Occupations. In the Service Occupations category significant linear trends 

were found on only two dimensions: skilled / technical activities and use of miscellaneous 

equipment / devices. In both categories scores increased from 1985 to 1999. U-shaped 

quadratic trends were significant on the general body versus sedentary activities and 

controlled manual / related activities dimensions. Quadratic trends in the shape of an upside 

down U were significant on two dimensions: using machine / tools / equipment and 

physical coordination.

Agricultural, Fishery, Forestry, and Related Occupations. Scores in the 

Agricultural, Fishery, Forestry, and Related Occupations category also increased on the 

using machine / tools / equipment, control and related physical coordination, and use of 

miscellaneous equipment / devices dimensions. U-shaped quadratic trends were significant 

on two dimensions: general body versus sedentary activities and skilled / technical activities.
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Processing Occupations. Scores in the Processing Occupations category increased 

over the period from 1990 to 1999 on all of the dimensions except the general body versus 

sedentary activities dimension and the handling / manipulating / related devices dimension. 

Scores decreased over time on the general body versus sedentary activities dimension.

Machine Trades Occupations. Scores in the Machine Trades Occupations category 

generally increased over time for five dimensions: using machine / tools / equipment, 

general body versus sedentary activities, control and related physical coordination, and use 

of miscellaneous equipment / devices, and handling / manipulating / related devices. Scores 

generally decreased over time for the skilled / technical activities and physical coordination 

dimensions. A U-shaped quadratic trend was significant on the controlled manual / related 

activities dimension.

Benchwork Occupations. In the Benchwork Occupations category scores on the 

control and related physical coordination, controlled manual / related activities, and physical 

coordination dimensions generally increased over the twenty year period. Scores declined 

over time on the skilled / technical activities and the use of miscellaneous equipment / 

devices dimensions.

Structural Work Occupations. Over the twenty year period, scores in the Structural 

Work Occupations category generally declined over time on five dimensions: using 

machine / tools / equipment, general body versus sedentary activities, controlled manual / 

related activities, handling / manipulating /  related devices, and physical coordination. Scores 

increased over time on the control and related physical coordination dimension and the use 

of miscellaneous equipment / devices dimension.

Miscellaneous Occupations. Scores in the Miscellaneous Occupations category 

increased for the control and related physical coordination, use of miscellaneous equipment 

/ devices, and physical coordination dimensions. In contrast, scores on the skilled / technical 

activities dimension declined over the twenty year period. U-shaped quadratic trends were
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significant on the using machine / tools / equipment and handling / manipulating / related 

devices dimensions. A quadratic trend in the shape of an upside down U was significant on 

the general body versus sedentary activities dimension.

Division D: Relationships with Other Persons 

Items in the Relationships with Other Persons division assess contact with 

coworkers, customers, and others outside the organization. The Relationships with Other 

Persons division is comprised of five dimensions: interchange of judgmental / related 

information, general personal contact, supervisory / coordination / related activities, job- 

related communications, and public / related personal contacts.

Dimension 17. Interchange of judgmental / related information

Dimension 17 deals with communicating judgments and related information on the 

job. A number of items in this division refer to advising, negotiating, persuading, and 

instructing. These items are rated on the importance to this job scale which takes into 

account a number of factors such as the time spent on the activity, the difficulty of the 

activity, and the criticality of the activity.

When all of the jobs were analyzed without regard to DOT category, the means on 

the interchange of judgmental / related information dimension dropped sharply between the 

first and second time period and then rose sharply, as illustrated in Figure 33. Both
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Figure 33. Mean scores for all occupations on the interchange of judgmental /  related information 
dimension.

the linear (t( 17286) = 4.17, g = .00) and the quadratic (!(17286) = 17.18, g = .00) 

components of trend were significant. Thus, the importance of communicating judgments 

on the job dropped sharply and before rising back to the initial level of importance.

Figure 34 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the interchange of judgmental / related 

information dimension.
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Figure 34. Mean scores by occupational category on the interchange of judgmental /  related information 
dimension.

Summary o f the Trend Analyses. Scores on the interchange of judgmental / related 

information dimension generally increased over time for jobs in the Clerical and Sales; 

Service; Agricultural, Fishery, and Forestry; and Processing occupational categories. In 

contrast, scores generally decreased over time for jobs in the Machine Trades, Benchwork, 

and Structural Work occupational categories.

Details o f the Trend Analyses. A U-shaped quadratic trend was significant for jobs 

in Professional, Technical, and Managerial Occupations (1(3000) = 6.88, p = .00). Scores
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for jobs in Clerical and Sales Occupations form a shape similar to the means in 

Professional, Technical, and Managerial Occupations. However, both the linear (t(2889) = 

3.59, g = .00) and quadratic (t(2889) = 11.26, g = .00) components of trend were significant 

as the means dropped between the first and second time periods and then increased over 

time. A U-shaped quadratic trend was significant for jobs in Miscellaneous Occupations 

(t(1058) = 6.92, g = .00).

Scores for jobs in Agricultural, Fishery, Forestry, and Related Occupations also 

showed an initial decline followed by a sharp increase. Both the linear (t(78) = 2.50, g =

.02) and quadratic (t(78) = 3.08, g = .00) trends were significant. Scores for jobs in the 

Service Occupations category increased over time and the linear trend was significant 

(t(474) = 4.46, g = .00). A quadratic (t(474) = -2.39, g = .02) component of trend was also 

significant reflecting the fact that the increase in the means was beginning to level off over 

time. Scores for jobs in the Processing Occupations category also increased over time 

(t(574) = -9.72, g = .00).

Scores for jobs in the Machine Trades, Benchwork, and Structural Work 

occupational categories decreased over time. In each case, there were two significant trend 

components. The linear components (t(721) = -6.57, g = .00; t(409) = -4.35, g = .00; and 

t(807) = -2.73, g = .01) reflect the decline over time and the quadratic components (t(721) = 

7.12, g = .00; t(409) = 4.31, g = .00; and t(807) = 7.43, g = .00) reflect the fact that there is 

a slight reversal of the decline by the last time period in the study.

Dimension 18. General personal contact

Dimension 18 deals with engaging in general personal contacts on the job. One item 

in this division refers to the extent to which the job requires personal contact with 

customers, the public, supervisors, colleagues, etc. The scale for this item ranges from very 

infrequent to very frequent. A number of items refer to the importance of specific types of
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personal contact such as contact with executives, middle management, sales personnel, etc. 

Both the significance and frequency of the contact are taken into account when rating these 

items.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the general personal contact dimension, as 

illustrated in Figure 35. The linear component (t( 17286) = 10.38, g = .00) reflects a
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Figure 35. Mean scores for all occupations on the general personal contact dimension.

systematic increase over time and the quadratic component (t( 17286) = -13.53, g = .00) 

indicates that the initial steep incline reverses and the means dip slightly over time. Thus, the 

extent to which jobs require personal contact has increased.

Figure 36 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the general personal contact dimension.
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Figure 36. Mean scores by occupational category on the general personal contact dimension.

Summary o f the Trend Analyses. Scores on the general personal contact dimension 

generally increased over time for jobs in the Clerical and Sales, Service, Machine Trades, 

Benchwork, Structural Work and Miscellaneous occupational categories.

Details o f the Trend Analyses. The pattern of means on this dimension are roughly 

similar for six of the occupational categories. In each of these categories, an initial increase 

in scores is followed by a levelling off or even a slight dip in the means over time. Linear 

and quadratic trend components were significant for means in the Clerical and Sales 

(t(2889) = 7.52, j> = .00 and t(2889) = -11.81, j> = .00), Machine Trades (t( 163.95) = 8.51,
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p = .00 and t(28l.39) = -4.36, p = .00), Benchwork (t(216.20) = 8.93, p = .00 and t( 102.83) 

= -7.74, p = .00), Structural Work (t(807) = 3.98, p = .00 and t(807) = -5.72, p = .00), and 

Miscellaneous (t(1058) = 4.61, p = .00 and t(1058) = -2.94, p = .00) occupational 

categories. The pattern is similar, but only a quadratic trend was significant, for scores in 

Professional, Technical, and Managerial Occupations (t(3000) = -2.97, p = .00).

Scores for jobs in the Service Occupations category increased over time and only a 

linear trend was significant (t(474) = 2.25, p = .03).

Dimension 19. Supervisory / coordination / related activities

Dimension 19 deals with performing supervisory, coordination, and related activities 

on the job. Three items in this division refer to supervision activities including the 

supervision of nonsupervisory personnel, the direction of supervisory personnel, and the 

total number of personnel for whom the worker is responsible. Each of these items is rated 

on an item-specific scale which assesses the number of people supervised or directed. Other 

items in this division refer to coordination and organizational activities on the job. These 

items are rated on the importance to this job scale which takes into account a number of 

factors such as the time spent on the activity, the difficulty of the activity, and the criticality 

of the activity.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the supervisory / coordination / related 

activities dimension, as illustrated in Figure 37. An initial decline in scores is followed by
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Figure 37. Mean scores for all occupations on the supervisory / coordination / related activities dimension.

a sharper increase over time. The linear (t( 17286) = 3.54, p = .00) and quadratic (t( 17286) = 

2.79, p = .00) trends were significant. Thus, the number of people supervised by a worker 

and the importance of coordination activities on the job has increased.

Figure 38 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the supervisory / coordination / related activities 

dimension.

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



87

High 0.20

0.10

0.00

-0.10

- 0.20

-0 .30

-0.40

•0.50

Low -0.60
95 to 9985 to 89 90 to 94

Years

»  -  Clerical and Sales O ccupations — ■— M iscellaneous O ccupations

Figure 38. Mean scores by occupational category on the supervisory / coordination / related activities 
dimension.

Summary o f the Trend Analyses. Scores on the supervisory / coordination / related 

activities dimension increased over time for jobs in the Clerical and Sales and Miscellaneous 

occupational categories.

Details o f the Trend Analyses. Only two categories have significant trend 

components and in both cases the means tend to increase over time. However, in the Clerical 

and Sales category scores leveled off and dipped slightly by the final time period. Both the 

linear (t(2889) = 3.26, p = .00) and quadratic (t(2889) = -3.47, p  = .00) components of 

trend were significant. Scores for jobs in the Miscellaneous occupational category increased 

over time and the linear trend was significant (t( 1058) = 3.75, p = .00).
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Dimension 20. Job-related communications

Dimension 20 deals with exchanging job-related information on the job. One item in 

this division addresses the giving and receiving of routine job-related information and 

another item addresses the giving and receiving of nonroutine or unusual job-related 

information. These items are rated on the importance to this job scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the job-related communications dimension, as 

illustrated in Figure 39. The linear component Q( 17286) = -13.00, g = .00) reflects a decline
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Figure 39. Mean scores for all occupations on the job-related communications dimension.

over time and the quadratic component (t( 17286) = 14.36, g = .00) indicates that the initial 

steep decline levels off and even reverses slightly over time. Thus, the importance of 

exchanging job-related information has decreased.
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Figure 40 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the job-related communications dimension.
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Figure 40. Mean scores by occupational category on the job-related communications dimension.

Summary o f the Trend Analyses. Scores on the job-related communications 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial and Clerical and Sales occupational categories. In contrast, scores generally 

increased over time for jobs in the Processing and Miscellaneous occupational categories. 

U-shaped quadratic trends were significant in the Agricultural, Fishery, and Forestry; 

Machine Trades; Benchwork; and Structural Work occupational categories.
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Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = -10.84, g = .00) reflects the decline in scores and the quadratic 

component (t(3000) = 3.75, g = .00) reflects a reduction in the decline over time. Scores for 

jobs in the Clerical and Sales Occupations category also decline over time and have 

significant linear (t(2889) = -8.57, g = .00) and quadratic trends (t(2889) = 9.47, g = .00). 

However, instead of a reduction in the decline, scores increased between the second and 

third time period in the study.

The pattern of scores in the Machine Trades, Benchwork, and Structural Work 

occupational categories were very similar. In each of these cases, there was a significant 

quadratic trend, t(721) = 5.07, g = .09; t(409) = 2.85, g = .01; and t(807) = 7.34, g = .00 

respectively. A U-shaped quadratic trend was also significant for scores in Agricultural, 

Fishery, Forestry, and Related Occupations (t(78) = 2.08, g = .04).

Scores for jobs in the Miscellaneous occupational category remained fairly 

consistent over the first three time periods and then increased between the third and fourth 

time period. Linear (t(1058) = 3.38, g = .00) and quadratic (t(1058) = 3.33, g = .00) trend 

components were significant. Scores for jobs in Processing Occupations also increased 

over time (t(574) = -6.47, g = .00).

Dimension 21. Public / related personal contacts

Dimension 21 deals with public and related personal contacts on the job. A number 

of items refer to the importance of public contact such as contact with buyers, customers, 

patients, the public, special interest groups, etc. Both the significance and frequency of the 

contact are taken into account when rating these items.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed a significant quadratic trend (t( 17286) = -7.43, g = .00) in the shape of an upside
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down U on the public / related personal contacts dimension, as illustrated in Figure 41.

High 0 .00

-0.05

- 0.10

•0.15

-0.20

-0.25

-0 .30

Low -0.35
95 to 9985 to 8980 to 84

Years 

+  ■ All Occupations

Figure 41. Mean scores for all occupations on the public / related personal contacts dimension.

Thus, the importance, in terms of significance and frequency, of contact with the public rose 

sharply and then dropped sharply over the time period in the study.

Figure 42 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the public / related personal contacts dimension.
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Figure 42. Mean scores by occupational category on the public / related personal contacts dimension.

Summary o f the Trend Analyses. Scores on the public / related personal contacts 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Service; Processing; and Benchwork occupational categories. In contrast, 

scores generally increased over time for jobs in the Clerical and Sales and Structural Work 

occupational categories. Quadratic trends in the shape of an upside down U were significant 

for jobs in the Machine Trades and Miscellaneous occupational categories.

Details o f the Trend Analyses. Scores for jobs in Professional, Technical, and 

Managerial Occupations declined over time and the linear trend was significant (t(3000) = -
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7.73, g = .00). Scores for jobs in Service Occupations decreased over time and the linear 

trend was significant (t(23.79) = -3.92, £ = .00). Scores for jobs in Processing Occupations 

also decreased over time (t(574) = -3.86, £ = .00). Scores for jobs in Benchwork 

Occupations rose initially and then declined over time. Both the linear (t( 118.59) = -3.00, £ 

= .00) and quadratic (t(28.69) = -3.37, £ = .00) trends were significant.

Scores generally increased over time for jobs in Clerical and Sales Occupations and 

two trend components were significant. The linear component (t(2889) = 3.25, £ = .00) 

reflects a general increase in scores over time and the quadratic component (t(2889) = -4.03, 

£ = .00) reflects a levelling off of the scores over time.

Scores for jobs in Structural Work Occupations increase sharply and then begin to 

decrease over time. Both the linear (t(807) = 3.87, £ = .00) and quadratic (t(807) = -7.14, £ 

= .00) components of trend were significant.

Quadratic trends in the shape of an upside down U were significant for jobs in the 

Machine Trades and Miscellaneous occupational categories, t(721) = -9.76, £ = .00 and 

t( 1058) = -7.21, £ = .00 respectively.

Summary of Division D: Relationships with Other Persons 

by Occupational Category

An overview of the results for the dimensions in the five Relationships with Other 

Persons division is presented in Table 1.

All Occupations. When all of the jobs were analyzed without regard to DOT 

category, scores increased over the twenty year period from 1980 to 1999 on the general 

personal contact and supervisory / coordination / related activities dimensions. In contrast, 

scores on the job-related communications dimension declined over time. Scores on the 

interchange of judgmental / related information dimension dropped sharply and then rose 

sharply. A quadratic trend in the shape of an upside down U was significant for the public /
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related personal contacts.

Professional, Technical, and Managerial Occupations. Over the twenty year period 

in the study, scores in the Professional, Technical, and Managerial Occupations category 

declined on two dimensions: job-related communications and public / related personal 

contacts. A U-shaped quadratic trend was significant for the interchange of judgmental / 

related information dimension. A quadratic trend in the shape of an upside down U was 

significant for the general personal contact dimension.

Clerical and Sales Occupations. Scores in the Clerical and Sales Occupations 

category generally increased over the twenty year period for three dimensions in this 

division: general personal contact, supervisory / coordination / related activities, and public / 

related personal contacts. Scores on the interchange of judgmental / related information 

dimension initially decreased and then increased from 1989 to 1999. Scores on the job- 

related communications dimension decreased over time.

Service Occupations. In the Service Occupations category, scores increased over the 

period from 1985 to 1999 on the interchange of judgmental / related information and the 

general personal contact dimensions. Over that same time period scores decreased on the 

public / related personal contacts dimension.

Agricultural, Fishery, Forestry, and Related Occupations. Only one dimension had 

a significant linear trend in the Agricultural, Fishery, Forestry, and Related Occupations 

category. After an initial dip in the means, scores increased over time on the interchange of 

judgmental / related information dimension. A U-shaped quadratic trend was significant for 

the job-related communications dimension.

Processing Occupations. Over the period from 1990 to 1999, scores in the 

Processing Occupations category increased on two dimensions (interchange of judgmental / 

related information and job-related communications) and decreased on one dimension 

(public / related personal contacts).
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Machine Trades Occupations. In the Machine Trades Occupations category scores 

decreased over time on the interchange of judgmental / related information dimension and 

increased over time on the general personal contact dimension. A U-shaped quadratic trend 

was significant for the job-related communications dimension. A quadratic trend in the 

shape of an upside down U was significant for the public / related personal contacts 

dimension.

Benchwork Occupations. Scores in the Benchwork Occupations category generally 

decreased on the interchange of judgmental / related information dimension before rising 

slightly by the end of the study. Scores on the public / related personal contacts dimension 

initially increased and then declined over the remaining years in the study. Scores generally 

increased over time for only one dimension in the Benchwork Occupations category: 

general personal contact. A U-shaped quadratic trend was significant for the job-related 

communications dimension.

Structural Work Occupations. Over the twenty year period scores in the Structural 

Work occupational category generally increased on two dimensions (general personal 

contact and public / related personal contacts) and decreased on one (interchange of 

judgmental / related information). However, in each of these cases there were significant 

linear and quadratic components of trend. A U-shaped quadratic trend was significant for 

the job-related communications dimension.

Miscellaneous Occupations. Over the twenty year period, scores in the 

Miscellaneous Occupations category increased for three of the five dimensions in this 

division: general personal contact, supervisory / coordination / related activities, and job- 

related communications. A U-shaped quadratic trend was significant for the interchange of 

judgmental /  related information dimension. A quadratic trend in the shape of an upside 

down U was significant for the public / related personal contacts dimension.
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Division E: Job Context 

The Job Context division contains items regarding the physical and social contexts 

in which work is performed. The physical context includes the work environment, working 

conditions, and hazards. The items in this division are rated on the amount of time scale 

which is concerned with the amount of time a worker is engaged in an activity or exposed to 

a specific condition but not the intensity or severity of the activity or condition. The Job 

Context division is comprised of three dimensions: potentially stressful / unpleasant 

environment, personally demanding situations, and potentially hazardous job situations.

Dimension 22. Potentially stressful / unpleasant environment

Dimension 22 deals with being in a stressful or unpleasant environment on the job. 

Several items in this division address the amount of time spent outside, in high or low 

temperatures, in conditions with air contamination, in a dirty environment, and in awkward 

or confining work spaces.

Figure 43 illustrates that when all of the jobs were analyzed without regard to
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Figure 43. Mean scores for all occupations on the potentially stressful / unpleasant environment dimension.

DOT category, a U-shaped quadratic trend (t( 17286) = 2.86, p = .00) was significant on the 

potentially stressful / unpleasant environment dimension. Thus, the amount of time spent in 

a stressful or unpleasant environment dropped initially and then rose over the remaining 

years in the study.

Figure 44 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the potentially stressful /  unpleasant 

environment dimension.
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Figure 44. Mean scores by occupational category on the potentially stressful / unpleasant environment 
dimension.

Summary o f the Trend Analyses. Scores on the potentially stressful / unpleasant 

environment dimension generally increased over time for jobs in the Agricultural, Fishery, 

and Forestry; Processing; Machine Trades; and Miscellaneous occupational categories. In 

contrast, scores generally declined over time for jobs in the Professional, Technical, and 

Managerial and Clerical and Sales occupational categories.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = 4.44, g = .00) reflects a general decline in scores over time and the
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quadratic component (t(3000) = 3.52, g = .00) reflects the fact that the decline levels off 

over time. Scores for jobs in the Clerical and Sales Occupations category follow the same 

pattern and have significant linear (t(2889) = -2.88, g = .00) and quadratic trends (t(2889) =

2.81, g = .  01).

Scores for jobs in four occupational categories increased over time. Linear trends 

were significant for scores in the Agricultural, Fishery, and Forestry (t(78) = 4.47, g = .00); 

Processing (t(574) = -3.25, g = .00); Machine Trades (t(721) = 4.00, g = .00); and 

Miscellaneous (t( 1058) = 3.67, g = .00) occupational categories.

A quadratic trend in the shape of an upside down U was significant for jobs in the 

Service Occupations category (t(474) = -2.62, g = .01).

Dimension 23. Personally demanding situations

Dimension 23 deals with engaging in personally demanding situations on the job. 

Items in this division which refer to personal aspects of the job include civic obligations, 

frustrating situations, strained personal contacts, personal sacrifice, and interpersonal 

conflict situations. These items are rated on the importance to this job scale.

When all of the jobs were analyzed without regard to DOT category, scores dropped 

between the first and second time period and then increased over the remainder of the study 

on the personally demanding situations dimension, as illustrated in Figure 45. The linear
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Figure 45. Mean scores for all occupations on the personally demanding situations dimension.

(t( 17286) = 4.33, £ = .00) and quadratic (t( 17286) = 7.78, g = .00) trends were significant. 

Thus, after an initial decline, the time spent in personally demanding situations and the 

difficulty of engaging in those situations has generally increased.

Figure 46 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the personally demanding situations dimension.
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Figure 46. Mean scores by occupational category on the personally demanding situations dimension.

Summary o f the Trend Analyses. Scores on the personally demanding situations 

dimension generally increased over time for jobs in the Service, Processing, and Structural 

Work occupational categories. In contrast, scores generally declined over time for jobs in 

the Professional, Technical, and Managerial occupational category. U-shaped quadratic 

trends were significant in the Machine trades, Benchwork, and Miscellaneous occupational 

categories.

Details o f  the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear
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component (t(3000) = -3.54, p = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = 4.34, p = .00) reflects the fact that the means level off and 

even increase slightly over time.

Scores increased over time for jobs in Service Occupations and the linear trend was 

significant (t(474) = 2.60, p = .01). Scores for jobs in Processing Occupations also 

increased over time (t(574) = -5.27, p = .00).

After an initial drop, scores increased over time for jobs in Structural Work 

Occupations. Both the linear (t(807) = 2.04, p = .04) and quadratic (t(807) = 3.13, p = .00) 

components of trend were significant. The pattern of scores in the Machine Trades, 

Benchwork, and Miscellaneous categories were somewhat similar to the pattern of scores in 

the Structural Work category. However, only the quadratic components of trend were 

significant, t(721) = 3.01, p = .00; t(409) = 2.66, p = .01; and t( 1058) = 4.38, p = .00 

respectively.

Dimension 24. Potentially hazardous job situations

Dimension 24 deals with being in hazardous job situations. Four items in this 

division refer to the extent to which hazards are present and these items are rated on the 

possibility of occurrence scale. The items include first-aid cases, temporary disability, 

permanent partial impairment, and permanent total disability or death. The possibility of 

occurrence scale ranges from almost no possibility of occurrence under typical 

circumstances to a very high risk.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed significant linear (t( 17286) = -3.17, p = .00) and quadratic components (t( 17286) 

=-2.57, p = .01) of trend as illustrated in Figure 47. After an increase between the first and
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Figure 47. Mean scores for all occupations on the potentially hazardous job situations dimension.

second time period, the means decreased and then leveled off by the end of the study. Thus, 

the possibility of being in potentially hazardous job situations has generally decreased.

Figure 48 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the potentially hazardous job situations 

dimension.

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



104

High 1.00

0.80

0.60

0.40

0.20

0.00

- 0.20

-0 .40

-0 .60

-0 .80

Low - 1.00
90 to 94 95 to 9985 to 8980 to 84

Years

»  Professional. Technical, and Managerial Occupations 
— ■— Clerical and Sales Occupations 
— A— Service Occupations

H Agricultural, Fishery, Forestry, and Related Occupations 
B  Processing Occupations 
•  -  M achine Trades Occupations 

— I— Structural Work Occupations 
■ ■ M iscellaneous Occupations

Figure 48. Mean scores by occupational category on the potentially hazardous job situations dimension.

Summary o f the Trend Analyses. Scores on the potentially hazardous job situations 

dimension generally declined over time for jobs in the Machine Trades and Structural Work 

occupational categories. In contrast, scores generally increased over time for jobs in the 

Miscellaneous occupational category. U-shaped quadratic trends were significant in the 

Service and Agricultural, Fishery, and Forestry occupational categories. Quadratic trends in 

the shape of an upside down U were significant in the Professional, Technical, and 

Managerial and Clerical and Sales occupational categories.

Details o f the Trend Analyses. Quadratic trends were significant in four
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occupational categories. Scores in the Professional, Technical, and Managerial (t(3000) = - 

7.77, p = .00) and Clerical and Sales (t(2889) = -4.88, p = .00) occupational categories form 

the shape of an upside down U. On the other hand, U-shaped trends were significant in the 

Service (t(474) = 3.99, p = .00) and Agricultural, Fishery, and Forestry (t(78) = 2.50, p = 

.02) occupational categories.

Scores for jobs in Structural Work Occupations have two significant trend 

components. The linear component (t(807) = -6.02, p = .00) reflects a general decline in 

scores and the quadratic component (t(807) = 3.71, p = .00) reflects a reduction in the 

decline over time. Scores for jobs in Machine Trades Occupations also decreased over time 

and had significant linear (t(721) = -1.95, p = .05) and quadratic trends (t(721) = 2.74, p = 

.01).

Scores for jobs in the Miscellaneous occupational category generally increased, but 

the initial sharp increase was followed by a slight reduction in the means over time. Both the 

linear (t( 1058) = 2.56, p = .01) and quadratic (t( 1058) = -4.79, p = .00) components of 

trend were significant. Scores for jobs in the Processing Occupations category also 

increased over time (t(574) = -2.34, p = .02).

Summary of Division E: Job Context 

by Occupational Category

An overview of the results for the three dimensions in the Job Context division is 

presented in Table 1.

All Occupations. When all of the jobs were analyzed without regard to DOT 

category, U-shaped quadratic trends were evident for the first two dimensions in the job 

context dimension. In the case of the personally demanding situations dimension, a linear 

trend was also significant reflecting the fact that the scores generally increased over time. 

After an initial rise in scores on the potentially hazardous job situations dimension, the
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means declined and then began to level off over time.

Professional, Technical, and Managerial Occupations. Over the twenty year period 

from 1980 to 1999, scores in the Professional, Technical, and Managerial Occupations 

category declined over time on the first two of these dimensions. Scores on the potentially 

hazardous job situations dimension formed a quadratic trend increasing initially and then 

decreasing after 1985.

Clerical and Sales Occupations. Scores in the Clerical and Sales Occupations 

category generally declined over the twenty year period for the potentially stressful / 

unpleasant environment dimension. Scores on the potentially hazardous job situations 

dimension formed a quadratic trend increasing initially and then decreasing after 1985.

Service Occupations. For jobs in the Service Occupations category, a linear trend 

was significant for only the personally demanding situations dimension. Scores increased 

over the period from 1985 to 1999. Quadratic trends were significant for the other two 

dimensions. The trend was U-shaped on the potentially hazardous job situations dimension 

and in the shape of an upside down U on the potentially stressful / unpleasant environment 

dimension.

Agricultural, Fishery, Forestry, and Related Occupations. In the Agricultural, 

Fishery, Forestry, and Related Occupations category, scores on the potentially hazardous 

job situations dimension had the same U-shaped pattern as jobs in Service Occupations. 

Scores increased over time on one dimension: potentially stressful / unpleasant 

environment.

Processing Occupations. Scores for jobs in Processing Occupations increased from 

1990 to 1999 on all three dimensions in this division.

Machine Trades Occupations. Over the twenty year period, scores for jobs in 

Machine Trades Occupations generally increased on the potentially stressful /  unpleasant 

environment dimension. Scores generally decreased on the potentially hazardous job
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situations dimension. A U-shaped quadratic trend was significant for the personally 

demanding situations dimension.

Benchwork Occupations. In the Benchwork Occupations category only one 

dimension in this division had a significant trend component. A U-shaped quadratic trend 

was significant for the personally demanding situations dimension.

Structural Work Occupations. Scores in the Structural Work Occupations category 

increased over time on the personally demanding situations dimension and decreased over 

time on the potentially hazardous job situations dimension.

Miscellaneous Occupations. Over the twenty year period, scores in the 

Miscellaneous Occupations category continued to increase on the potentially stressful / 

unpleasant environment dimension. Scores also increased on the potentially hazardous job 

situations dimension. However, in this case the initial sharp increase was followed by a 

slight reduction in the means over time. A U-shaped quadratic trend was significant for the 

personally demanding situations dimension.

Division F: Other Job Characteristics 

The Other Job Characteristics division contains items regarding activities, 

conditions, or characteristics that are relevant to the job but were not covered by items in the 

other divisions. The Other Job Characteristics division is comprised of eight dimensions: 

nontypical versus typical day work schedule, businesslike situations, optional versus 

specified apparel, variable versus salary compensation, regular versus irregular work 

schedule, job-demanding responsibilities, structured versus unstructured job activities, and 

vigilant / discrimination work activities.

Dimension 25. Nontvpical versus typical dav work schedule

Dimension 25 deals with working a nontypical versus day schedule. Three items in
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this division address day / night schedules and are rated on the applicability scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the nontypical versus typical day work 

schedule dimension, as illustrated in Figure 49. Scores increased slightly between the
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Figure 49. Mean scores for all occupations on the nontypical versus typical day work schedule dimension.

first and second time period and then declined sharply over the subsequent years. Both the 

linear (t( 17286) = -7.45, g = .00) and quadratic (t( 17286) = -4.20, g = .00) components of 

trend were significant. Thus, the extent to which jobs are characterized by typical work 

schedules has generally decreased.

Figure 50 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the nontypical versus typical day work schedule 

dimension.
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Figure 50. Mean scores by occupational category on the nontypical versus typical day work schedule 
dimension.

Summary o f the Trend Analyses. Scores on the nontypical versus typical day work 

schedule dimension declined over time for jobs in the Processing, Machine Trades, 

Benchwork, and Miscellaneous occupational categories. In contrast, scores increased over 

time for jobs in only one category: Professional, Technical, and Managerial Occupations.

Details o f the Trend Analyses. Scores for jobs in Professional, Technical, and 

Managerial Occupations increased slightly over time and the trend was significant (t(3000) 

= 2.56, g = .01).

In contrast, scores declined over time for jobs in the Processing (t(574) = 12.86, g =
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.00), Machine Trades (t(721) = -6.67, j> = .00), Benchwork (t(409) = -12.11, g = .00), and 

Miscellaneous (1(1058) = -2.75, g = .01) occupational categories and the iinear trends were 

significant.

Quadratic trends were significant for jobs in Agricultural, Fishery, Forestry, and 

Related Occupations (t(78) = 2.76, g = .01) and Service Occupations (t(474) = -2.04, g = 

.04). The trend was U-shaped in the first instance and in the shape of an upside down U in 

the second instance.

Dimension 26. Businesslike situations

Dimension 26 deals with working in business-like situations on the job. Most of the 

items in this division are rated on the applicability scale which has two possible responses: 

(0) does not apply and (1) does apply.

When all of the jobs were analyzed without regard to DOT category, the scores 

dropped sharply and then rose sharply on the businesslike situations dimension, as 

illustrated in Figure 51. Both the linear (t( 17286) = 4.89, g = .00) and quadratic
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Figure 51. Mean scores for all occupations on the businesslike situations dimension.

(t( 17286) = 17.96, p = .00) components of trend were significant. Thus, the extent to which 

jobs involve working in businesslike situations decreased sharply and then increased 

sharply.

Figure 52 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the businesslike situations dimension.
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Figure 52. Mean scores by occupational category on the businesslike situations dimension.

Summary o f the Trend Analyses. Scores on the businesslike situations dimension 

generally increased over time for jobs in the Professional, Technical, and Managerial; 

Clerical and Sales; and Service occupational categories. In contrast, scores generally 

declined over time for jobs in the Machine Trades, Benchwork, and Miscellaneous 

occupational categories. A U-shaped quadratic trend was significant for jobs in the 

Structural Work occupational category, and a quadratic trend in the shape of an upside 

down U was significant for jobs in Agricultural, Fishery, and Forestry occupational 

category.
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Details o f  the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components: a linear 

component (t(3000) = 9.48, g = .00) and a quadratic component (t(3000) = 11.20, g = .00). 

Scores declined between the first and second time period and then increased over the 

remaining years in the study. Scores for jobs in Clerical and Sales Occupations follow the 

same pattern and have significant linear (t(2889) = 9.43, g = .00) and quadratic (t(2889) =

13.48, g = .00) components of trend. Scores on jobs in Service Occupations also increased 

over time and had two significant trend components. The linear component (t(20.15) = 4.66, 

g = .05) is indicative of the increase and the quadratic component (t(44.21) = -3.60, g = .00) 

reflects the fact that the means began to level off over time.

Scores for jobs in the Machine Trades, Benchwork, and Miscellaneous occupational 

categories decreased over time. In each case, significant linear (t(721) = -8.78, g = .00; 

t(409) = 12.11, g = .00; and t( 1058) = -8.06, g = .00) and quadratic (t(721) = 7.68, g= .00; 

t(409) = 10.17, g = .00; and t( 1058) = 12.92, g = .00) trend components were present.

A U-shaped quadratic trend was significant for jobs in Structural Work 

Occupations (t(807) = 8.65, g = .00). A quadratic trend in the shape of an upside down U 

was significant for jobs in Agricultural, Fishery, Forestry, and Related Occupations (t(78) = 

-1.97, g =  .05).

Dimension 27. Optional versus specified apparel

Dimension 27 deals with wearing optional versus specified apparel on the job. Six 

items address the apparel worn on the job. The items include business suit or dress, special 

uniform, work clothing, protective clothing, informal attire, and optional apparel style. Each 

of these items is rated on the applicability scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the optional versus specified apparel
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dimension, as illustrated in Figure 54. The linear component (1(17286) = -25.27, g = .00)
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Figure 53. Mean scores for all occupations on the optional versus specified apparel dimension.

reflects a systematic decline over time and the quadratic component (t( 17286) = 20.93, g = 

.00) indicates that the initial steep decline levels off over time. Thus, the extent to which jobs 

require specified apparel generally decreased.

Figure 54 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the optional versus specified apparel dimension.
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Figure 54. Mean scores by occupational category on the optional versus specified apparel dimension.

Summary o f the Trend Analyses. Scores on the optional versus specified apparel 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; Machine Trades; Benchwork; Structural Work; and 

Miscellaneous occupational categories. In contrast, scores generally increased over time for 

jobs in the Service occupational category. A quadratic trend in the shape of an upside down 

U was significant for jobs in the Agricultural, Fishery, and Forestry occupational category.

Details o f the Trend Analyses. Six of the occupational categories have similar 

patterns on this dimension: scores decreased but the decline began to level off or even
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reverse slightly by the last time period in the study. In each of these six categories there 

were significant linear and quadratic components of trend. The six categories are: 

Professional, Technical, and Managerial Occupations (t(3000) = -6.56, g = .00 and t(3000)

= 2.88, g = .00); Clerical and Sales Occupations (t(2889) = -11.59, g = .00 and t(2889) = 

5.20, g = .00); Machine Trades Occupations (t(721) = -9.53, g = .00 and t(721) = 13.20, g 

= .00); Benchwork Occupations (t(409) = -6.56, g = .00 and t(409) = 6.73, g = .00); 

Structural Work Occupations (t(807) = -14.46, g = .00 and t(807) = 15.51, g = .00); and 

Miscellaneous Occupations (t( 1058) = -5.99, g = .00 and t( 1058) = 11.00, g = .00).

Scores for jobs in Service Occupations were in the shape of an upside down U. 

Linear (t(21.17) = 2.10, g = .05) and quadratic (t(43.76) = -4 .15, g = .00) trends were 

significant. In contrast, a U-shaped quadratic trend was significant for scores in 

Agricultural, Fishery, Forestry, and Related Occupations (t(78) = 3.26, g = .00).

Dimension 28. Variable versus salary compensation

Dimension 28 deals with being paid on a variable versus salary basis. A number of 

items address pay and are rated on the applicability scale. The items refer to salary, incentive 

pay, commission, tips, and supplementary compensation.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the variable versus salary compensation 

dimension, as illustrated in Figure 55. The linear component (t( 17286) = 7.30, g = .00)
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Figure 55. Mean scores for all occupations on the variable versus salary compensation dimension.

reflects the increase in scores over time and the quadratic component (t( 17286) = -6.73, g = 

.(X)) reflects the fact that the increase begins to level off and the means even dip slightly by 

the final time period in the study. Thus, the extent to which jobs involve variable 

compensation methods (such as incentive pay) has generally increased.

Figure 56 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the variable versus salary compensation 

dimension.
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Figure 56. Mean scores by occupational category on the variable versus salary compensation dimension.

Summary o f the Trend Analyses. Scores on the variable versus salary compensation 

dimension generally increased over time for jobs in the Clerical and Sales, Machine Trades, 

Benchwork, Structural Work, and Miscellaneous occupational categories. In contrast, scores 

generally declined over time for jobs in the Professional, Technical, and Managerial and 

Processing occupational categories. A U-shaped quadratic trend was significant for jobs in 

the Agricultural, Fishery, and Forestry occupational category.

Details o f  the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear
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component (t(3000) = -3.61, g = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = 2.72, g = .01) reflects a reduction in the decline. Scores 

also decreased over time for jobs in Processing Occupations (t(574) = 11.94, g = .00).

Scores for jobs in Benchwork Occupations increased over time and the linear trend 

was significant (t(409) = 4.73, g = .00). Scores also increased over time for jobs in the 

Clerical and Sales, Machine Trades, Structural Work, and Miscellaneous occupational 

categories. In each of these categories, linear and quadratic trends were significant. The 

quadratic components of trend reflect the fact that in all of these categories the means began 

to level off or dip slightly by the last time period in the study. The statistics for the linear 

trends in these categories are t(2889) = 8.57, g = .00; t(721) = 7.02, g = .00; t(807) = 3.66, 

g = .00; and t( 1058) = 3.90, g = .00 respectively. The statistics for the quadratic trends in 

these categories are t(2889) = -4.12, g = .00; t(721) = -2.48, g = .00; t(807) = -7.01, g =

.00; and t( 1058) = -4.48, g = .00 respectively.

A U-shaped quadratic trend was significant for scores in Agricultural, Fishery, 

Forestry, and Related Occupations (t(78) = 4.22, g = .00).

Dimension 29. Regular versus irregular work schedule

Dimension 29 deals with working on a regular versus irregular schedule. A number 

of items address whether the job requires regular or irregular work, regular or irregular 

hours. These items are rated on the applicability scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed a significant quadratic trend (t( 17286) = -4.37, g = .00) in the shape of an upside 

down U the regular versus irregular work schedule dimension, as illustrated in Figure 57.

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



120

High 0 .40  

0.35  

0.30  

0.25 

0.20 

0.15  

0.10 

0.05  

Low 0.00
80 to 84 85 lo  89 90  to 94 95 to 99

Years

0  All Occupations

Figure 57. Mean scores for all occupations on the regular versus irregular work schedule dimension.

Thus, the pattern of results for working regular hours is mixed, increasing initially and then 

decreasing over the remaining years in the study.

Figure 58 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the regular versus irregular work schedule 

dimension.
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Figure 58. Mean scores by occupational category on the regular versus irregular work schedule dimension.

Summary o f the Trend Analyses. Scores on the regular versus irregular work 

schedule dimension generally declined over time for jobs in the Agricultural, Fishery, and 

Forestry and Structural Work occupational categories. In contrast, scores generally 

increased over time for jobs in the Processing occupational category. Quadratic trends in the 

shape of an upside down U were significant for jobs in the Professional, Technical, and 

Managerial and Clerical and Sales occupational categories.

Details o f the Trend Analyses. Quadratic trends in the shape of an upside down U 

were significant for jobs in the Professional, Technical, and Managerial (t(3000) = -4.76, p 

= .00) and Clerical and Sales (t(2889) = -7.69, p = .00) occupational categories.
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Scores for jobs in Agricultural, Fishery, Forestry, and Related Occupations and 

Structural Work Occupations decreased over time and the linear trends were significant, 

t(78) = -2.65, p = .01 and t(807) = -2.20, p = .03 respectively. In contrast, scores for jobs in 

Processing Occupations increased over time (t(574) = -5.40, p = .00).

Dimension 30. Job-demanding responsibilities

Dimension 30 deals with working under job-demanding circumstances. A number 

of items address job demands such as working at a specified pace, performing repetitive 

activities, performing cycled work activities, following set procedures, working under time 

pressure, the need to be precise and accurate, attention to detail, recognizing what is sensed, 

working under distractions, and using special talent. These items are rated on the importance 

to this job scale. Another item, travel, is rated on the amount of time the worker is required 

to travel.

When all of the jobs were analyzed without regard to DOT category, the means 

declined sharply and then began to rise on the job-demanding responsibilities dimension, as 

illustrated in Figure 59. Linear (t( 17286) = -12.90, p = .00) and quadratic (t( 17286) =
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Figure 59. Mean scores for all occupations on the job-demanding responsibilities dimension.

30.48, p = .00) trend components were significant. Thus, the critically, difficulty, and time 

spent working under job-demanding circumstances (such as keeping up with the pace set by 

the machines on an assembly line) has generally decreased.

Figure 60 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the job-demanding responsibilities dimension.
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Figure 60. Mean scores by occupational category on the job-demanding responsibilities dimension.

Summary o f the Trend Analyses. Scores on the job-demanding responsibilities 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; Machine Trades; Benchwork; Structural Work; and 

Miscellaneous occupational categories. In contrast, scores generally increased over time for 

jobs in the Service and Processing occupational categories.

Details o f the Trend Analyses. Six of the occupational categories showed similar 

patterns; scores decreased but the decline began to level off and reverse slightly by the last 

time period in the study. In each of these six categories there were significant linear and
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quadratic components of trend. The six categories are: Professional, Technical, and 

Managerial Occupations (t(3000) = -8.75, g = .00 and t(3000) = 12.90, g = .00); Clerical 

and Sales Occupations (1(2889) = -9.71, g = .00 and t(2889) = 15.50, g = .00); Machine 

Trades Occupations (t(721) = -3.68, g = .00 and t(721) = 5.83, g = .00); Benchwork 

Occupations (t(409) = -4.27, g = .00 and t(409) = 4.95, g = .00); Structural Work 

Occupations (t(807) = -4.78, g = .00 and t(807) = 7.66, g = .00); and Miscellaneous 

Occupations (t( 1058) = 4.82, g = .00 and t( 1058) = 7.67, g = .00).

Scores for jobs in Service Occupations rose sharply and then began to decline 

slightly. Linear (t(474) = 3.28, g = .05) and quadratic (t(474) = -4.83, g = .00) trends were 

significant. Scores for jobs in Processing Occupations increased over time (t(574) = -8.93,

g= .00).

Dimension 31. Structured versus unstructured job activities

Dimension 31 deals with performing structured versus unstructured work. One item 

in this division addresses the amount of structure on the job and is rated on an item-specific 

scale. The scale ranges from (I) very high structure to (5) very low structure. Structure 

refers to the extent to which the basic activities of the job are predetermined. In highly 

structured jobs, workers do not have the opportunity to change the basic activities of the job.

When all of the jobs were analyzed without regard to DOT category, the means 

declined sharply and then began to rise slightly on the structured versus unstructured job 

activities dimension, as illustrated in Figure 61. Linear (t( 17286) = -6.66, g = .00) and
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Figure 61. Mean scores for all occupations on the structured versus unstructured job activities dimension.

quadratic (t( 17286) = 8.39, p = .00) trend components were significant. A 1 on the scale for 

this dimension indicates a very high degree of structure. Thus, the extent to which jobs are 

structured has generally increased.

Figure 62 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the structured versus unstructured job activities 

dimension.
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Figure 62. Mean scores by occupational category on the structured versus unstructured job activities 
dimension.

Summary o f the Trend Analyses. Scores on the structured versus unstructured job 

activities dimension generally increased over time for jobs in the Processing, Machine 

Trades, and Benchwork occupational categories. In contrast, scores generally declined over 

time for jobs in the Professional, Technical, and Managerial and Clerical and Sales 

occupational categories. A U-shaped quadratic trend was significant for jobs in the 

Miscellaneous occupational category.

Details o f  the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear
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component (t(3000) = -11.44, g = .00) reflects a general decline in scores and the quadratic 

component (t(3000) = 6.35, g = .01) reflects a reduction in the decline over time. Scores for 

jobs in the Clerical and Sales Occupations category follow the same general pattern and 

have significant linear (t(2889) = -10.49, g = .00) and quadratic (t(2889) = 2.16, g = .03) 

trend components.

Scores on jobs in Benchwork Occupations increased over time and the linear trend 

was significant (t(409) = 5.39, g = .00). Scores also increased over time for jobs in 

Processing Occupations (t(574) = -2.05, g = .04). After an initial dip in the means, scores 

for jobs in Machine Trades Occupations increased over time. Both the linear (t(721) = 7.80, 

g = .00) and quadratic (t(721) = 3.03, g = .00) components of trend were significant.

A U-shaped quadratic trend was significant for jobs in the Miscellaneous 

occupational category (t(1058) = 3.91, g = .00).

Dimension 32. Vigilant / discrimination work activities

Dimension 32 deals with being alert to changing conditions on the job. Two items in 

this division address vigilance on the job. One item refers to situations where workers must 

continually search for infrequently occurring events and the other item refers to situations 

where workers must continually be aware of variations in changing situations. These items 

are rated on the importance to this job scale.

When all of the jobs were analyzed without regard to DOT category, a U-shaped 

quadratic trend (t( 17286) = 7.83, g = .00) was significant on the vigilant / discrimination 

work activities dimension, as illustrated in Figure 63. Thus, the difficulty, criticality, and
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Figure 63. Mean scores for all occupations on the vigilant / discrimination work activities dimension.

time spent on activities that require vigilance decreased initially and then increased over time.

Figure 64 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the vigilant / discrimination work activities 

dimension.
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Figure 64. Mean scores by occupational category on the vigilant / discrimination work activities 
dimension.

Summary o f the Trend Analyses. Scores on the vigilant / discrimination work 

activities dimension generally increased over time for jobs in the Service, Processing, and 

Miscellaneous occupational categories. In contrast, scores generally declined over time for 

jobs in the Professional, Technical, and Managerial and Structural Work occupational 

categories. U-shaped quadratic trends were significant for jobs in the Clerical and Sales, 

Machine Trades, and Benchwork occupational categories. A quadratic trend in the shape of 

an upside down U was significant for jobs in the Agricultural, Fishery, and Forestry
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occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations declined over time and the linear trend was significant (t(3000) = - 

4.68, p = .00). Scores also declined over time for jobs in Structural Work Occupations. 

Linear (t(807) = -4.25, p = .00) and quadratic (t(807) = 4.48, p  = .00) components of trend 

were significant. The quadratic component reflects the fact that the means leveled off over 

time.

Scores increased over time for jobs in Processing Occupations (t(574) = -8.92, p = 

.00). Scores for jobs in Service Occupations barely changed between the first and second 

time period but they increased sharply by the last time period in the study. Linear (t( 19.48)

= 3.95, p = .00) and quadratic (t(39.58) = 3.73, p = .00) components of trend were 

significant.

U-shaped quadratic trends were significant for jobs in the Clerical and Sales 

(t(2889) = 2.82, p = .01), Machine Trades (t(721) = 3.63, p = .00), and Benchwork (t(409) 

= 2.46, p = .01) occupational categories. A quadratic trend in the shape of an upside down 

U was significant for jobs in Agricultural, Fishery, Forestry, and Related Occupations (t(78) 

= -1.97, p = .05).

Summary of Division F: Other Job Characteristics 

by Occupational Category

An overview of the results for the eight dimensions in the Other Job Characteristics 

division is presented in Table 1.

All Occupations. When all of the jobs were analyzed without regard to DOT 

category, scores declined on four dimensions during the twenty year period: nontypical 

versus typical day work schedule, optional versus specified apparel, job-demanding 

responsibilities, and structured versus unstructured job activities. Scores increased on only

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



132

one dimension in this division: variable versus salary compensation. A U-shaped quadratic 

trend was significant on the vigilant / discrimination work activities dimension. A quadratic 

trend in the shape of an upside down U was significant on the regular versus irregular work 

schedule dimension.

Professional, Technical, and Managerial Occupations. Over the twenty year period 

from 1980 to 1999, scores in the Professional, Technical, and Managerial Occupations 

category generally declined over time on five of the eight dimensions in this division: 

optional versus specified apparel, variable versus salary compensation, job-demanding 

responsibilities, structured versus unstructured job activities, and vigilant / discrimination 

work activities. Scores on the nontypical versus typical day work schedule and businesslike 

situations dimensions generally increased over the same time period. A quadratic trend in 

the shape of an upside down U was significant for the regular versus irregular work 

schedule dimension.

Clerical and Sales Occupations. Scores in the Clerical and Sales Occupations 

category generally increased on two dimensions: businesslike situations and variable versus 

salary compensation. Scores on the optional versus specified apparel, job-demanding 

responsibilities, and structured versus unstructured job activities dimensions decreased over 

the twenty year period. A U-shaped quadratic trend was significant on the vigilant / 

discrimination work activities dimension. A quadratic trend in the shape of an upside down 

U was significant on the regular versus irregular work schedules dimension.

Service Occupations. Scores in the Service Occupations category rose sharply and 

then leveled off or dipped slightly on the businesslike situations, optional versus specified 

apparel, and job-demanding responsibilities dimensions. Scores also increased over time on 

the vigilant / discrimination work activities dimension. A quadratic trend in the shape of an 

upside down U was significant on the nontypical versus typical day work schedule.

Agricultural, Fishery, Forestry, and Related Occupations. In the Agricultural,
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Fishery, Forestry, and Related Occupations category there was only one dimension that had 

a significant linear component of trend: regular versus irregular work schedule. Scores on 

this dimension decreased over the period from 1985 to 1999. U-shaped quadratic trends 

were significant on three dimensions: nontypical versus typical day work schedule, optional 

versus specified apparel, and variable versus salary compensation. Quadratic trends in the 

shape of an upside down U were significant on two dimensions: businesslike situations and 

vigilant / discrimination work activities.

Processing Occupations. Scores in the Processing Occupations category increased 

over the period from 1990 to 1999 on four dimensions: regular versus irregular work 

schedule, job-demanding responsibilities, structured versus unstructured job activities, and 

vigilant /  discrimination work activities. Over that same period, scores declined on the 

nontypical versus typical day work schedule and variable versus salary compensation 

dimensions.

Machine Trades Occupations. Over the twenty year period, scores in the Machine 

Trades Occupations category generally decreased on four dimensions: nontypical versus 

typical day work schedule, businesslike situations, optional versus specified apparel, and 

job-demanding responsibilities. Over that same period, scores increased on the variable 

versus salary compensation and structured versus unstructured job activities dimensions. A 

U-shaped quadratic trend was significant on the vigilant / discrimination work activities 

dimension.

Benchwork Occupations. Over the twenty year period, scores in the Benchwork 

Occupations category decreased on four dimensions in this division: nontypical versus 

typical day work schedule, businesslike situations, optional versus specified apparel, and 

job-demanding responsibilities. Scores increased on only two dimensions in this division: 

variable versus salary compensation and structured versus unstructured job activities. A U- 

shaped quadratic trend was significant on the vigilant / discrimination work activities
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dimension.

Structural Work Occupations. Scores in the Structural Work Occupations category 

decreased on four dimensions and increased on one dimension over the twenty year period. 

Scores decreased on the optional versus specified apparel, regular versus irregular work 

schedule, job-demanding responsibilities, and vigilant / discrimination work activities 

dimensions. Scores increased on the variable versus salary compensation dimension. A U- 

shaped quadratic trend was significant on the businesslike situations dimension.

Miscellaneous Occupations. Over the twenty year period, scores in the 

Miscellaneous Occupations category decreased on the nontypical versus typical day work 

schedule, businesslike situations, optional versus specified apparel, and job-demanding 

responsibilities dimensions. Scores increased over the same time period on the variable 

versus salary compensation and vigilant / discrimination work activities dimensions. A U- 

shaped quadratic trend was significant on the structured versus unstructured job activities 

dimension.
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Overall Dimensions 

The overall dimensions were derived from a factor analysis of all 187 PAQ job 

elements. From this factor analysis thirteen dimensions emerged. They are: decision / 

communication / general responsibilities, machine / equipment operation, clerical / related 

activities, technical / related activities, service / related activities, regular day schedule versus 

other work schedules, routine / repetitive work activities, environmental awareness, general 

physical activities, supervising / coordinating other personnel, public / customer / related 

contact activities, unpleasant / hazardous / demanding environment, and nontypical work 

schedules.

Dimension 33. Decision / communication / general responsibilities

Dimension 33 deals with having decision, communicating, and general 

responsibilities on the job. A number of PAQ items address the level of decision making 

and reasoning required on the job. These items are rated on item-specific scales. The level 

of decision making required is rated in terms of the complexity and difficulty of the 

decisions that are made. The impact of the decisions is also considered. The scale for the 

decision making item ranges from very limited to very substantial. Reasoning is evaluated in 

terms of both the amount and the difficulty of the reasoning required in problem solving on 

the job. The scale for this item also ranges from very limited to very substantial.

A number of PAQ items refer to refer to advising, negotiating, persuading, and 

instructing on the job and deal with communicating judgments and related information on 

the job. These items are rated on the importance to this job scale which takes into account a 

number of factors such as the time spent on the activity, the difficulty of the activity, and the 

criticality of the activity.

One PAQ item refers to general responsibility. The degree of responsibility is rated 

on an item-specific scale which ranges from (1) very limited to (5) very substantial. The
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level of authority and the scope of the worker’s impact are considered when rating this item.

When all of the jobs were analyzed without regard to DOT category, the means 

dropped sharply between the first and second time period and then increased over time on 

the decision / communication / general responsibilities dimension, as illustrated in Figure 

65. The linear (t( 17286) = 2.21, g = .03) and quadratic (t( 17286) = 16.14, g = .00)
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Figure 65. Mean scores for all occupations on the decision /  communication /  general responsibilities 
dimension.

components of trend were significant. The complexity, difficulty, and degree of decision 

making, communication, and responsibility decreased initially and then rose over the 

remaining years in the study.

Figure 66 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the decision / communication / general
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responsibilities dimension.
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Figure 66. Mean scores by occupational category on the decision / communication / general responsibilities 
dimension.

Summary o f  the Trend Analyses. Scores on the decision / communication / general 

responsibilities dimension generally declined over time for jobs in the Machine Trades, 

Benchwork, and Structural Work occupational categories. In contrast, scores increased over 

time for jobs in the Service and Processing occupational categories. U-shaped quadratic 

trends were significant for jobs in the Professional, Technical, and Managerial and 

Miscellaneous occupational categories.
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Details o f the Trend Analyses. A U-shaped quadratic trend was significant for jobs 

in Professional, Technical, and Managerial Occupations (t(3000) = 6.25, g = .00). The 

means for jobs in Clerical and Sales Occupations revealed a similar pattern but had both 

linear (t(2889) = 4.03, g = .00) and quadratic (t(2889) = 9.00, g = .00) components of trend 

which were significant. A U-shaped quadratic trend was significant for jobs in the 

Miscellaneous occupational category (t(1058) = 3.64, g = .00).

The Machine Trades, Benchwork, and Structural Work occupational categories had 

two significant components of trend. The linear components (t(721) = -7.72, g = .00; t(409) 

= -4.55, g = .00; and t(807) = -1.97, g = .05) reflect a decline in scores over time and the 

quadratic components (t(72l) = 4.43, g = .00; t(409) = 2.62, g = .01; and t(807) = 5.62, g = 

.00) reflect the fact that the decline levels off and even reverses slightly over time.

Scores increased over time for jobs in Processing Occupations (t(574) = -9.82, g = 

.00). Scores for jobs in Service Occupations also increased over time. In addition to the 

significant linear trend (1(474) = 4.08, g = .00), there was a significant quadratic trend 

(1(474) = -2.09, g = .04) reflects the fact that the means began to level off over time.

Dimension 34. Machine / equipment operation

Dimension 34 deals with operating machines and equipment on the job. A number 

of items address the use of a wide variety of machines, tools, and equipment on the job. 

These items are rated on the importance to this job scale.

A number of items deal with controlling and operating machines on the job. Specific 

items address activation controls, fixed setting controls, variable setting controls, keyboard 

devices, hand- and foot-operated frequent-adjustment controls, and hand- and foot-operated 

continuous controls. These items are rated on the importance to this job scale.

A PAQ item dealing with the use of fixed machines refers to the use of typewriters, 

computers, office equipment, simulators, and control room equipment. This item is rated on
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the importance to this job scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the machine / equipment operation dimension, 

as illustrated in Figure 67. The linear component (t( 17286) = -15.45, g = .00) reflects the
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Figure 67. Mean scores for all occupations on the machine / equipment operation dimension.

decline over time and the quadratic component (t( 17286) = 23.13, p =  .00) reflects the fact 

that the initial steep decline reverses slightly. Thus, the importance of operating machines 

and equipment on the job has generally decreased.

Figure 68 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the machine / equipment operation dimension.
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Figure 68. Mean scores by occupational category on the machine / equipment operation dimension.

Summary o f the Trend Analyses. Scores on the machine / equipment operation 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; and Structural Work occupational categories. In contrast, 

scores generally increased over time for jobs in the Agricultural, Fishery, and Forestry; 

Processing; and Benchwork occupational categories. U-shaped quadratic trends were 

significant for jobs in the Machine Trades and Miscellaneous occupational categories.

Details o f  the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear
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component (t(3000) = -13.26, p = .00) reflects a general decline in scores over time and the 

quadratic component (1(3000) = 14.05, p = .01) reflects the fact that scores increased 

slightly between the second and third time periods in the study. Scores for jobs in the 

Clerical and Sales Occupations category follow the same pattern and have significant linear 

(t(2889) = -11.10, p = .00) and quadratic trends (t(2889) = 14.04, p = .00). Scores for jobs 

in Structural Work Occupations follow the same pattern as well. The linear (t(807) = -7.07, 

p = .00) and quadratic (t(807) = 6.65, p = 00) components of trend were significant.

Scores for jobs in Agricultural, Fishery, Forestry, and Related Occupations (t(78) = 

3.88, p = .00), Processing Occupations (t(574) = -8.42, p = .00), and Benchwork 

Occupations (t(409) = 2.09, p = .04) increased over time and the linear trends were 

significant.

U-shaped quadratic trends were significant for jobs in the Machine Trades (t(721) = 

5.94, p = .00) and Miscellaneous (t( 1058) = 5.39, p = .00) occupational categories.

Dimension 35. Clerical / related activities

Dimension 35 deals with performing clerical and related activities on the job. When 

all of the jobs were analyzed without regard to DOT category, the data revealed two 

significant trend components the clerical / related activities dimension, as illustrated in 

Figure 69. The linear component (t( 17286) = -20.65, p = .00) reflects
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Figure 69. Mean scores for all occupations on the clerical / related activities dimension.

the decline and the quadratic component (t( 17286) = 17.77, g = .00) reflects the fact that the 

initial steep decline levels off over time. Thus, the extent to which jobs involve clerical 

activities has decreased.

Figure 69 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the clerical /  related activities dimension.
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Figure 70. Mean scores by occupational category on the clerical / related activities dimension.

Summary o f the Trend Analyses. Scores on the clerical /  related activities dimension 

generally declined over time for jobs in the Professional, Technical, and Managerial; Clerical 

and Sales; Benchwork; Structural Work; and Miscellaneous occupational categories. In 

contrast, scores generally increased over time for jobs in the Agricultural, Fishery, and 

Forestry and Processing occupational categories. A U-shaped quadratic trend was 

significant for jobs in the Machine Trades occupational category. A quadratic trend in the 

shape of an upside down U was significant for jobs in the Service occupational category.
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Details o f  the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = -13.95, p = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = 10.86, p = .00) reflects the fact that the scores increased 

slightly between the second and third time period in the study. Scores for jobs in the 

Clerical and Sales Occupations category follow the same pattern and have significant linear 

(t(2889) = -19.43, p = .00) and quadratic trends (t(2889) = 12.20, p = .00). Scores for jobs 

in Structural Work Occupations also follow the same pattern. The linear (t(807) = -6.07, p 

= .00) and quadratic (t(807) = 6.40, p = .00) components of trend were significant. The 

pattern of means for jobs in the Benchwork and Miscellaneous occupational categories is 

similar as well. The linear (t(409) = -4.04, p = .00 and t(l058) = -3.31, p = .04) and 

quadratic (t(409) = 4.78, p = .00 and t( 1058) = 5.91, p = .00) components of trend in both 

these categories were significant.

Scores for jobs in Processing Occupations increased over time (1(574) = -10.86, p = 

.00). Scores for jobs in Agricultural, Fishery, Forestry, and Related Occupations increased 

over time and had two significant components of trend. The linear component (t(78) = 3.76, 

p = .00) reflects the increase over time and the quadratic component (t(78) = 1.98, p = .05) 

reflects the fact that the means increase slightly at first and then rise sharply.

Two occupational categories had significant quadratic trends. Scores for jobs in 

Machine Trade Occupations (t(721) = 4.84, p = .00) formed a U-shaped pattern while 

scores for jobs in Service Occupations (t(474) = -2.24, p = .03) were in the shape of an 

upside down U.

Dimension 36. Technical / related activities

Dimension 36 deals with performing technical and related activities on the job. A 

number of items in the Work Output division deal with the importance of performing
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skilled or technical activities in the use of tools and equipment on the job.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the technical / related activities dimension, as 

illustrated in Figure 71. The linear component (t( 17286) = -18.15, g = .00) reflects a
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Figure 71. Mean scores for all occupations on the technical /  related activities dimension.

systematic decline over time and the quadratic component (t( 17286) = 7.14, g = .00) 

indicates that the means are beginning to rise slightly by the last time period in the study. 

Thus, the extent to which performing skilled and technical activities is important to the 

performance of a job has generally decreased.

Figure 72 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the technical / related activities dimension.
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Figure 72, Mean scores by occupational category on the technical / related activities dimension.

Summary o f the Trend Analyses. Scores on the technical / related activities 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; Service; Machine Trades; Benchwork; Structural Work; and 

Miscellaneous occupational categories. In contrast, scores increased over time for jobs in 

only one category: Processing Occupations. A U-shaped quadratic trend was significant for 

jobs in the Agricultural, Fishery, and Forestry occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and
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Managerial Occupations category have two significant trend components. The linear 

component (1(3000) = -12.03, g = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = 5.44, g = .00) reflects the fact that the means began to level 

off by the last time period in the study. Scores for jobs in Structural Work Occupations 

follow the same pattern. The linear (1(807) = -6.26, g = .00) and quadratic (1(807) = 3.38, g 

= .00) components of trend were significant. Scores for jobs in the Machine Trades 

occupational category follow roughly the same pattern although the means rise slightly by 

the last time period in the study. Again, the linear (1(721) = -5.39, g = .00) and quadratic 

(1(721) = 6.19, g = .00) components of trend were significant. Scores for jobs in Service 

Occupations also decreased over time and had significant linear (1(474) = -2.39, g = .02) 

and quadratic (1(474) = 3.77, g = .00) components of trend.

Scores decreased over time for jobs in the Clerical and Sales, Benchwork, and 

Miscellaneous occupational categories. In these categories only the linear trends were 

significant, 1(2889) = -5.11, g = .00; t(409) = -3.70, g = .00; and 1(1058) = -5.11, g = .00 

respectively.

Scores on this dimension increased for only one occupational category: Processing 

Occupations (1(574) = -2.57, g = .01). A U-shaped quadratic trend was significant for jobs 

in Agricultural, Fishery, Forestry, and Related Occupations (t(78) = 3.77, g = .00).

Dimension 37. Service / related activities

Dimension 37 deals with performing service and related activities on the job. When 

all of the jobs were analyzed without regard to DOT category two trend components were 

significant on the service / related activities dimension, as illustrated in Figure 73. The linear 

component (1(17286) = 11.14, g = .00) reflects the increase in scores and the quadratic
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Figure 73. Mean scores for all occupations on the service / related activities dimension.

component (1(17286) = -17.44, p = .00) reflects the fact that the initial steep rise is followed 

by a decline in the means. Thus, the extent to which jobs require performing service 

activities has generally increased.

Figure 74 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the service / related activities dimension.
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Figure 74. Mean scores by occupational category on the service / related activities dimension.

Summary o f the Trend Analyses. Scores on the service / related activities dimension 

generally increased over time for jobs in the Professional, Technical, and Managerial; 

Clerical and Sales; Machine Trades; Benchwork; and Structural Work occupational 

categories. In contrast, scores generally declined for jobs in only one category: Processing 

Occupations. A U-shaped quadratic trend was significant for jobs in the Service 

occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category increased between the first and second time period and
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then decreased over the remaining years in the study. The linear (t(3000) = 2.16, p = .03) 

and quadratic (t(3000) = -4.27, p = .00) components of trend were significant. Scores for 

jobs in the Clerical and Sales Occupations category follow the same pattern and have 

significant linear (t(2889) = 4.70, p  = .00) and quadratic trends (t(2889) = -10.34, p = .00). 

Scores for jobs in Structural Work Occupations follow a roughly similar pattern and have 

significant linear (t(807) = 3.67, p = .00) and quadratic trends (1(807) = -3.83, p = .00).

Scores for jobs in Machine Trades Occupations have a significant linear trend 

(t(721) = 4.36, p = .00) which reflects the fact that the scores increased over time and a 

significant quadratic trend (t(721) = -5.05, p = .00) which reflects the fact that the means 

began to fall by the last time period in the study. Scores increased over time for jobs in 

Benchwork Occupations and the linear trend was significant (t(409) = 4.86, p = .00).

Scores for jobs in Processing Occupations decreased over time (t(574) = 8.42, p = 

.00). A U-shaped quadratic trend was significant for jobs in Service Occupations (t(474) =

2.98, p = .00).

Dimension 38. Regular dav schedule versus other work schedules

Dimension 38 deals with working regular day versus other work schedules. Several 

items address the issue of working regular day schedules and are rated on the applicability 

scale.

When all of the jobs were analyzed without regard to DOT category, scores 

decreased over time and the linear trend was significant (t( 17286) = -7.91, p = .00) on the 

regular day schedule versus other work schedules dimension, as illustrated in Figure 75.
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Figure 15 . Mean scores for all occupations on the regular day schedule versus other work schedules 
dimension.

Thus, the extent to which jobs are characterized by regular day schedules decreased.

Figure 76 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the regular day schedule versus other work 

schedules dimension.
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Figure 76, Mean scores by occupational category on the regular day schedule versus other work schedules 
dimension.

Summary o f the Trend Analyses. Scores on the regular day schedule versus other 

work schedules dimension generally decreased over time for jobs in the Processing, 

Machine Trades, Benchwork, and Structural Work occupational categories. U-shaped 

quadratic trends were significant for jobs in the Professional, Technical, and Managerial and 

Agricultural, Fishery, and Forestry occupational categories. A quadratic trend in the form of 

an upside down U was significant for jobs in the Service occupational category.

Details o f the Trend Analyses. A U-shaped quadratic trend was significant for jobs 

in Professional, Technical, and Managerial Occupations (t(3000) = 2.60, p = .01). A U-
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shaped quadratic trend was also significant for jobs in Agricultural, Fishery, Forestry, and 

Related Occupations (t(78) = 3.33, p = .00). A quadratic trend in the form of an upside 

down U was significant for jobs in Service Occupations (t(25.66) = -2.34, g = .03).

Scores decreased over time for jobs in Processing Occupations, Machine Trades 

Occupations, and Structural Work Occupations and the linear trends were significant 

(t(574) = 9.99, g = .00; t(721) = -6.79, g = .00; and t(807) = -1.97, g = .05.

Scores for jobs in Benchwork Occupations increased slightly over the first three 

time periods in the study and then dropped off by the final time period. Linear (t(409) = - 

2.07, p = .04) and quadratic (t(807) = -2.79, g = .01) components of trend were significant.

Dimension 39. Routine / repetitive work activities

Dimension 39 deals with performing routine or repetitive work activities on the job. 

One PAQ item specifically refers to the importance of performing repetitive activities on the 

job.

When all of the jobs were analyzed without regard to DOT category two trend 

components were significant on the routine / repetitive work activities dimension, as 

illustrated in Figure 77. The linear component (t( 17286) = -8.37, p = .00) reflects
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Figure 11 . Mean scores for all occupations on the routine /  repetitive work activities dimension.

the decline over time and the quadratic component (t( 17286) = 8.15, p = .00) reflects the 

fact that the initial steep decline reverses and scores increase between the second and third 

time periods in the study. Thus, the importance of performing repetitive or routine activities 

on the job has generally decreased.

Figure 78 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the routine / repetitive work activities 

dimension.
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Figure 78. Mean scores by occupational category on the routine / repetitive work activities dimension.

Summary o f the Trend Analyses. Scores on the routine / repetitive work activities 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial; Clerical and Sales; Agricultural, Fishery, and Forestry; Processing; and 

Structural Work occupational categories. In contrast, scores generally increased over time 

for jobs in the Benchwork and Miscellaneous occupational categories. A U-shaped 

quadratic trend was significant for jobs in the Machine Trades occupational category.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



156

component (t(3000) = -12.63, g = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = 3.28, g  = .00) reflects a reduction in the decline. Scores for 

jobs in Structural Work Occupations follow the same pattern and have significant linear 

(t(807) = -4.54, g = .00) and quadratic (1(807) = 2.32, g = .02) components of trend.

Scores for jobs in Clerical and Sales Occupations and Agricultural, Fishery,

Forestry, and Related Occupations also decreased over time but only the linear trends were 

significant (t(2889) = -8.42, g = .00 and t( 13.22) = -3.00, g = .01). Means scores also 

declined over time for jobs in Processing Occupations (t(574) = 8.14, g = .00).

Scores increased over time in two occupational categories: Benchwork Occupations 

and Miscellaneous Occupations. In both cases, the linear trends were significant (t(409) = 

4.76, g = .00 and £(1058) = 2.10, g = .04).

A U-shaped quadratic trend was significant for jobs in Machine Trades Occupations 

(1(721) = 3.50, g = .00).

Dimension 40. Environmental awareness

Dimension 40 deals with being aware of the work environment. A number of items 

address the importance and extent to which workers are required to receive job-related 

information from the work environment.

When all of the jobs were analyzed without regard to DOT category, the scores 

increased between the first and second time period and then began to decline over time on 

the environmental awareness dimension, as illustrated in Figure 79. The linear (1(17286) =

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



157

High 0.00

• 0.10

- 0.20

•0.30

•0 .40

-0 .50

-0 .60

Low -0 .70
85 to 89 90 to 94 95 to 9980 to 84

Y ears 

»  All Occupations

Figure 79. Mean scores for all occupations on the environmental awareness dimension.

7.11, J2 = .00) and quadratic (t( 17286) = -11.14, p = .00) components of trend were 

significant. Thus, the extent to which workers must be aware of the work environment has 

generally increased.

Figure 80 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the environmental awareness dimension.
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Figure 80. Mean scores by occupational category on the environmental awareness dimension.

Summary o f the Trend Analyses. Scores on the environmental awareness dimension 

generally increased over time for jobs in the Agricultural, Fishery, and Forestry; Processing; 

Machine Trades; Benchwork; Structural Work; and Miscellaneous occupational categories. 

A quadratic trend in the shape of an upside down U was significant for jobs in the Clerical 

and Sales occupational category.

Details o f  the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category increased between the first and second time period and 

then decreased over the remaining years in the study. The linear (1(157.42) = 2.00, j> = .05)
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and quadratic (t(328.08) = -8.96, g = .00) components of trend were significant. Scores for 

jobs in the Clerical and Sales Occupations category follow a similar pattern but only the 

quadratic trend (t(2889) = -6.73, g = .00) was significant.

Scores in five of the occupational categories increased over time and the linear 

trends were significant: Agricultural, Fishery, Forestry, and Related Occupations (t(78) = 

2.05, g = .04); Processing Occupations (t(574) = -4.16, g = .00); Machine Trades 

Occupations (t(721) = 2.77, g = .01); Benchwork Occupations (t(409) = 3.72, g = .00); 

Structural Work Occupations (t(807) = 2.53, g = .01); and Miscellaneous Occupations 

(K1058) = 6.58, g = . 00).

Scores also increased over time for jobs in the Miscellaneous occupational category. 

In addition to the linear trend (t( 1058) = 6.58, g = .00), a significant quadratic trend (t( 1058) 

= -2.93, g = .00) reflects the fact that the means began to level off by the last time period.

Dimension 41. General physical activities

Dimension 41 deals with engaging in physical activities on the job. One PAQ item 

refers to the general level of body activity and is rated on an item-specific scale which 

ranges from a very light level of physical exertion to a very heavy level of physical exertion. 

Other items address the amount of time spent sitting, standing, walking or running, 

climbing, and kneeling or stooping. Yet another item refers to activities which require 

physical coordination and maintaining balance on the job.

When all of the jobs were analyzed without regard to DOT category, the means 

decreased over time on the general physical activities dimension, as illustrated in Figure 81.
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Figure 81. Mean scores for all occupations on the general physical activities dimension.

The linear trend was significant (1(17286) = - 11.78, p = .00). Thus, the extent to which jobs 

require workers to engage in physical activities has decreased.

Figure 82 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the general physical activities dimension.
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Figure 82. Mean scores by occupational category on the general physical activities dimension.

Summary o f the Trend Analyses. Scores on the general physical activities dimension 

generally declined over time for jobs in the Professional, Technical, and Managerial; Clerical 

and Sales; Benchwork; and Structural Work occupational categories. In contrast, scores 

increased slightly for jobs in the Machine Trades occupational category. U-shaped 

quadratic trends were significant for jobs in the Service and Agricultural, Fishery, and 

Forestry occupational categories.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components: linear (1(149.19)
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= -8.07, g = .00) and quadratic (t(300.13) = -2.78, g = .01). The scores increased slightly 

between the first and second time periods and then declined over the remaining years in the 

study, levelling off by the last time period. Scores for jobs in Structural Work Occupations 

follow a roughly similar pattern but only the linear trend was significant (t(807) = 8.93, g = 

.00).

Scores also declined over time for jobs in Clerical and Sales Occupations and 

Benchwork Occupations. In both cases, the linear trends were significant (t(2889) = -8.93, g 

= .00 and t(409) = -2.19, g = .03). A linear trend was also significant for jobs in Machine 

Trades Occupations (t(721) = 2.27, g = .02). However, in this category the means increased 

slightly over time.

U-shaped quadratic trends were significant for jobs in Service Occupations (t(474)

= 4.02, g = .00) and Agricultural, Fishery, Forestry, and Related Occupations (t(78) = 2.99,

g = .00).

Dimension 42. Supervising / coordinating other personnel

Dimension 42 deals with supervising and coordinating other personnel on the job. A 

number of items refer to supervision activities including the supervision of nonsupeivisory 

personnel, the direction of supervisory personnel, and the total number of personnel for 

whom the worker is responsible. Each of these items is rated on an item-specific scale 

which assesses the number of people supervised or directed. Other items refer to 

coordination and organizational activities on the job. These items are rated on the 

importance to this job scale which takes into account a number of factors such as the time 

spent on the activity, the difficulty of the activity, and the criticality of the activity.

When all of the jobs were analyzed without regard to DOT category, the scores 

increased over time on the supervising /  coordinating other personnel dimension, as 

illustrated in Figure 83. The linear component (1(17286) = 10.48, g = .00) reflects the
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Figure 83. Mean scores for all occupations on the supervising / coordinating other personnel dimension.

increase in scores and the quadratic component (t( 17286) = -2.94, p = .00) indicates that the 

steep rise begins to moderate by the last period in the study. Thus, the number of people 

supervised by a worker and the importance of performing coordination activities on the job 

has increased.

Figure 84 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the supervising / coordinating other personnel 

dimension.
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Figure 84. Mean scores by occupational category on the supervising / coordinating other personnel 
dimension.

Summary o f the Trend Analyses. Scores on the supervising / coordinating other 

personnel dimension generally increased over time for jobs in the Professional, Technical, 

and Managerial; Processing; Machine Trades; Structural Work; and Miscellaneous 

occupational categories. A quadratic trend in the shape of an upside down U was significant 

for jobs in the Agricultural, Fishery, and Forestry occupational category.

Details o f the Trend Analyses. As you can see from Figure 83, scores increased 

over time for jobs in five occupational categories. Linear trends were significant for jobs in 

Professional, Technical, and Managerial Occupations (t(3000) = 6.72, g = .00); Processing
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Occupations (t(574) = -3.89, g = .00); Machine Trades Occupations (t(721) = 3.77, g =

.00) and Structural Work Occupations (t(807) = 2.44, g = .02). Scores also increased over 

time for jobs in the Miscellaneous occupational category. In addition to a linear trend 

(t( 1058) = 6.01, g = .00), a quadratic trend (1(1058) = -3.80, g = .00) was significant 

reflecting the fact that scores began to rise more sharply over time.

A quadratic trend in the shape of an upside down U was significant for jobs in 

Agricultural, Fishery, Forestry and Related Occupations (t(25.34) = -2.17, g = .04).

Dimension 43. Public / customer / related contact activities

Dimension 43 deals with public, customer, and related contacts on the job. One 

PAQ item refers to the extent to which the job requires personal contact with others 

including customers, the public, colleagues, etc. The scale for this item ranges from very 

infrequent to very frequent. A number of items refer to the importance of specific types of 

personal contact such as contact with customers, patients, the public, special interest groups, 

etc. Both the significance and frequency of the contact are taken into account when rating 

these items.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components the public / customer / related contact activities 

dimension, as illustrated in Figure 85. The linear component (t( 17286) = 9.09, g = .00)
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Figure 85. Mean scores for all occupations on the public / customer / related contact activities dimension.

reflects the fact that scores increase over time and the quadratic component (t( 17286) = -

4.98, p = .00) reflects the fact that the means began to level off after the second time period. 

Thus, the extent to which jobs require contact with customers and the public has increased.

Figure 86 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the public / customer / related contact activities 

dimension.
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Figure 86, Mean scores by occupational category on the public /  customer / related contact activities 
dimension.

Summary o f the Trend Analyses. Scores on the public / customer / related contact 

activities dimension generally increased over time for jobs in the Clerical and Sales; 

Agricultural, Fishery, and Forestry; Machine Trades; Benchwork; Structural Work; and 

Miscellaneous occupational categories. In contrast, scores generally declined over time for 

jobs in the Professional, Technical, and Managerial; Service; and Processing occupational 

categories.

Details o f the Trend Analyses. Scores for jobs in the Professional, Technical, and
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Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = -6.58, g = .00) reflects a general decline in scores over time and the 

quadratic component (t(3000) = 5.57, g = .00) reflects the fact that the decline slows and 

even reverses slightly over time.

Scores for jobs in the Service Occupations category decreased over time and the 

linear trend was significant (t( 17.91) = -2.52, g = .02). Scores for jobs in the Processing 

Occupations category also decreased over time (t(574) = 8.55, g = .00).

Three occupational categories had similar patterns of means. In each category there 

were significant linear and quadratic components of trend. The three categories are Clerical 

and Sales Occupations (t(204.36) = 14.38, g = .00 and t(332.16) = -6.04, g = .00), Machine 

Trades Occupations (t(721) = 8.02, g = .02 and t(721) = -3.97, g = .00), and Structural 

Work Occupations (t(807) = 6.58, g = .00 and t(807) = -4.41, g = .00). After an initial dip 

in the means, scores for jobs in Agricultural, Fishery, Forestry, and Related Occupations 

increased over time. The linear (t(78) = 3.66, g = .00) and quadratic (t(78) = 3.20, g = .00) 

components of trend were significant.

The pattern of means in the Benchwork and Miscellaneous occupational categories 

were somewhat similar. In both cases only the linear trend was significant (t(409) = 3.03, g 

= .00 and t( 1058) = 3.14, g = .00).

Dimension 44. Unpleasant / hazardous / demanding environment

Dimension 44 deals with working in an unpleasant, hazardous, or demanding 

environment. A number of PAQ items deal with being in a stressful or unpleasant 

environment on the job. They address the amount of time spent outside, in high or low 

temperatures, in conditions with air contamination, in a dirty environment, and in awkward 

or confining work spaces.

Other items deal with being in hazardous job situations. Specifically, four PAQ
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items refer to the extent to which hazards are present and are rated on the possibility of 

occurrence scale. The items include first-aid cases, temporary disability, permanent partial 

impairment, and permanent total disability or death. The possibility of occurrence scale 

ranges from almost no possibility of occurrence under typical circumstances to a very high 

risk.

A number of items deal with engaging in personally demanding situations on the job 

such as frustrating situations, strained personal contacts, personal sacrifice, and 

interpersonal conflict situations. These items are rated on the importance to this job scale.

When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components on the unpleasant / hazardous / demanding 

environment dimension, as illustrated in Figure 87. The linear component (t( 17286) =

High 0 .0 0  -----------------------------------------------------------------------------------------------------------------------------------------------------

-0.05

- 0.10

-0.15

- 0.20

-0 .25

-0 .30

-0.35

-0 .40

-0.45

Low -0 .50  -----------------------------------------------------------------------------------------------------------------------------------------------------!
80  to 84  85 to 89 90  to 94  95  to 99

Y ears

♦  A ll Occupations

Figure 87. Mean scores for all occupations on the unpleasant /  hazardous /  demanding environment 
dimension.
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11.97, |2 = .00) reflects the increase in scores over time and the quadratic component 

(t(17286) = -1 1.13, p = .00) reflects the fact that the initial sharp increase began to level off 

and dipped slightly by the last time period in the study. Thus, the extent to which jobs 

require working in an unpleasant, hazardous, or demanding environment has generally 

increased.

Figure 88 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the unpleasant / hazardous / demanding 

environment dimension.
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Figure 88. Mean scores by occupational category on the unpleasant /  hazardous /  demanding environment 
dimension.

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



171

Summary o f the Trend Analyses. Scores on the unpleasant / hazardous / demanding 

environment dimension generally increased over time for jobs in the Professional, Technical, 

and Managerial; Clerical and Sales; Agricultural, Fishery, and Forestry; Machine Trades; 

Benchwork; and Miscellaneous occupational categories.

Details o f  the Trend Analyses. As Figure 87 illustrates, almost all of the 

occupational categories had similar patterns of means. The means in all of the categories 

depicted in Figure 87 generally increased over time. In all of the categories except the 

Agricultural, Fishery, and Forestry occupational category, the means began to level off or 

dip slightly by the final time period in the study.

Linear and quadratic trends were significant for jobs in Clerical and Sales 

Occupations (t( 166.96) = 11.59, g = .00 and t(263.02) = -8.58, g = .00), Machine Trades 

Occupations (t(721) = 4.62, g = .00 and t(721) = -3.49, g = .00), Benchwork Occupations 

(t(210.46) = 3.18, g = .00 and t(5l) = -4.43, g =  .00), and Miscellaneous Occupations 

(t( 1058) = 6.01, g = .00) and (t( 1058) = -3.80, g = .00).

Scores also increased over time for jobs in the Professional, Technical, and 

Managerial (t(3000) = 1.94, g = .05) and Agricultural, Fishery, and Forestry (t( 12.36) = 

3.03, g = .01) occupational categories. In both of these categories only the linear trends 

were significant.

Dimension 45. Nontvpical work schedules

Dimension 45 deals with having a nontypical schedule and the opportunity to wear 

optional work clothing on the job. A number of items address whether the job requires 

regular or irregular work, regular or irregular hours. These items are rated on the 

applicability scale. Six items address the apparel worn on the job. Each of these items is 

rated on the applicability scale.
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When all of the jobs were analyzed without regard to DOT category, the data 

revealed two significant trend components the nontypical work schedules dimension, as 

illustrated in Figure 89. The linear component (K17286) = -5.91, g = .00) reflects the
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Figure 89. Meun scores for all occupations on the nontypical work schedules dimension.

decline over time and the quadratic component (1(17286) = 10.20, g = .00) reflects the fact 

that the initial steep decline levels off and even reverses slightly over time. Thus, the extent 

to which jobs are characterized by typical work schedules and require specified apparel has 

generally decreased.

Figure 90 illustrates the mean scores over time of all the occupational categories 

which had significant trend components for the nontypical work schedules dimension.
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Figure 90. Mean scores by occupational category on the nontypical work schedules dimension.

Summary o f the Trend Analyses. Scores on the nontypical work schedules 

dimension generally declined over time for jobs in the Professional, Technical, and 

Managerial and Clerical and Sales occupational categories. In contrast, scores increased for 

jobs in the Service and Benchwork occupational categories. U-shaped quadratic trends were 

significant for jobs in the Structural Work and Miscellaneous occupational categories.

Details o f  the Trend Analyses. Scores for jobs in the Professional, Technical, and 

Managerial Occupations category have two significant trend components. The linear 

component (t(3000) = -7.25, g = .00) reflects a decline in scores over time and the quadratic
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component (i(3000) = 5.37, p = .01) reflects the fact that the means are beginning to level 

off by the last time period in the study. Scores for jobs in the Clerical and Sales 

Occupations category also declined over time and the linear trend was significant (t(2889) = 

-4.08, p = .00).

After an initial dip in the means, scores for jobs in Benchwork Occupations 

increased over time. The linear (t(409) = 2.80, p = .01) and quadratic (t(409) = 2.50, p =

.01) components of trend were significant. In contrast, scores for jobs in Service 

Occupations initially rose sharply and then dropped off over time. The linear (t(474) = 2.05, 

p = .04) and quadratic (t(474) = -2.61, p = .01) components of trend were significant.

Scores had similar patterns in the Machine Trades Occupations, Structural Work 

Occupations, and Miscellaneous Occupations categories. Linear (1(721) = 2.35, p = .02) 

and quadratic (t(721) = 6.36, p = .00) components of trend were significant for scores in the 

Machine Trades occupational category. Only the quadratic trends were significant for the 

Structural Work (t(807) = 4.77, p = .00) and Miscellaneous (t(1058) = 7.05, p = .02) 

categories.

Summary of the Overall Dimensions 

by Occupational Category

Thirteen overall dimensions emerged from a factor analysis of all of the PAQ job 

elements (McCormick, Mecham, & Jeanneret, 1989). An overview of the results for the 

thirteen overall dimensions by occupational category is presented in Table 2.

In this section, the results of the analyses of the overall dimensions for all jobs are 

summarized. Then, there is a discussion of the ways in which work has changed across all 

jobs over the twenty year period in the study. Summaries for each occupational category 

follow. Within the section for each occupational category, the differences between the 

results for that category and the results for all jobs are highlighted.
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All Occupations. Figure 91 illustrates the mean scores over time on all of the overall 

dimensions for jobs in all occupations.
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Figure 91. Mean scores on the overall dimensions for jobs in all occupations.

When all of the jobs were analyzed without regard to DOT category, scores 

generally decreased over time on seven dimensions:

• machine / equipment operation
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• clerical / related activities
• technical / related activities
• regular day schedule versus other work schedules
• routine / repetitive work activities
• general physical activities
• nontypical work schedules

In contrast, scores increased over time on five dimensions:

• service / related activities
• environmental awareness
• supervising / coordinating other personnel
• public / customer / related contact activities
• unpleasant / hazardous / demanding environment

After a sharp initial decrease, scores increased over the remaining years of the study on the 

decision / communication / general responsibilities dimension.

Therefore, when jobs are considered without regard to DOT category, work has 

changed in the following ways over the twenty year period in the study. First, the 

importance of machine or equipment operation has decreased over time. This finding seems 

counter to what would be expected given the proliferation of computers and other devices. 

However, the importance to this job scale takes into account a number of factors including 

time spent on the activity and difficulty of the activity. It may be the case that the importance 

of machine operation has declined over time because faster machines require less time to 

accomplish the same task or it may be the case that machines and equipment are less 

difficult to operate than they have been in the past.

The extent to which performing skilled or technical activities is important has 

generally declined. This may also reflect the fact that jobs have been made less difficult by 

technology. This finding supports the deskilling hypothesis that technological advances 

have resulted in the need for a less skilled workforce (National Research Council, 1999). 

The deskilling hypothesis also proposes that technology creates more routine work. 

However, the results of this study show that performing routine or repetitive tasks have 

become less important over time. Technological advances are likely to be responsible for the
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fact that the extent to which jobs involve clerical activities has decreased over time.

Technology has been said to have altered the balance between the physical and 

cognitive demands of jobs (U.S. Department of Labor, 1999). The results of this study 

support this contention and show that the extent to which jobs require workers to engage in 

physical activities has decreased. However, the extent to which jobs require working in an 

unpleasant, hazardous, or demanding environment has increased. And, the extent to which 

workers must be aware of their work environment has also increased.

As organizations strive to become more flexible, the percentage of the workforce 

employed in traditional “full-time” jobs is declining. The Department of Labor reports that 

most businesses are involved in alternative work arrangements (1999). The results of this 

study support these conclusions. Specifically, the extent to which jobs are characterized by 

typical work schedules and regular day schedules has decreased.

Much has been said about how business processes are being reengineered to meet 

new demands for service (Hammer and Champy, 1993). Therefore, it is not surprising to 

find that the extent to which jobs involve performing service activities has increased.

The results of this study also support the contention that work involves more 

interpersonal contact. Specifically, the extent to which jobs require contact with customers 

and the public has increased over time.

When a traditional organizational hierarchy is flattened, one result may be that 

workers are responsible for supervising more people than they have in the past. 

Furthermore, the reduction in vertical layers is typically coupled with greater horizontal 

coordination. Teamwork also requires greater coordination among workers. The results of 

this study show that the number of people a worker supervises has increased over time. The 

results also show an increase in the importance of coordination activities over time.

With flattened hierarchies, responsibilities that were once the sole domain of 

supervisors and middle managers have been delegated to lower levels in the organization.
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Workers are given more authority and decision making is decentralized. “People who once 

did as they were instructed now make choices and decisions on their own” (Hammer & 

Champy, 1993, p. 63). The results of this study show that after an initial decline, the 

complexity, difficulty, and degree of decision making, communication, and responsibility 

increased after the second time period in the study.
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Professional, Technical, and Managerial Occupations. Figure 92 illustrates the 

mean scores over time on all of the overall dimensions which had significant trend 

components for jobs in Professional, Technical, and Managerial Occupations.
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Figure 92. Mean scores on the overall dimensions for jobs in Professional, Technical, and Managerial 
Occupations.

Over the twenty year period from 1980 to 1999, scores clearly declined on seven 

dimensions in the Professional, Technical, and Managerial Occupations category:
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• machine / equipment operation
• clerical / related activities
• technical / related activities
• routine / repetitive work activities
• general physical activities
• public / customer / related contact activities
• nontypical work schedules

Scores increased over time on two dimensions:

• service / related activities
• the environmental awareness
• supervising / coordinating other personnel
• unpleasant / hazardous / demanding environment

U-shaped quadratic trends were significant on two dimensions:

• decision / communication / general responsibilities
• regular day schedule versus other work schedules

The pattern of results for jobs in Professional, Technical, and Managerial 

Occupations was very similar to the pattern of results found in the analysis of all jobs. 

Therefore, work in these occupations has changed in the same ways that were described 

above. The primary differences between the results for all jobs and jobs in Professional, 

Technical, and Managerial Occupations are on the dimensions dealing with personal contact 

with customers and the public and working regular day schedules. Specifically, in 

Professional, Technical, and Managerial Occupations the extent to which workers had 

contact with customers and the public decreased over time. Also, the pattern of scores 

regarding the extent to which workers in these occupations have regular day schedules was 

U-shaped.

The U-shaped quadratic trend on the dimension dealing with decision making and 

responsibility was very similar to the pattern of results for all jobs. In both cases there is an 

initial decline in the complexity, difficulty, and degree of decision making, communication, 

and responsibility followed by an increase after the second time period in the study.
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Clerical and Sales Occupations. Figure 93 illustrates the mean scores over time on

all of the overall dimensions which had significant trend components for jobs in Clerical

and Sales Occupations.
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Figure 93. Mean scores on the overall dimensions for jobs in Clerical and Sales Occupations.

As was the case in the Professional, Technical, and Managerial Occupations 

category, scores in the Clerical and Sales Occupations category clearly declined over the 

twenty year period for the following dimensions:
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• machine / equipment operation
• clerical / related activities
• technical / related activities
• routine / repetitive work activities
• general physical activities
• nontypical work schedules

However, unlike jobs in the Professional, Technical, and Managerial category, scores on the 

public / customer / related contact activities increased over the twenty year period just as 

they did in the analysis of all jobs. In all, scores increased over time on four dimensions:

• decision / communication / general responsibilities
• service / related activities
• public / customer / related contact activities
• unpleasant /  hazardous / demanding environment

A quadratic trend in the shape of an upside down U was significant on one dimension:

• environmental awareness

The pattern of results for jobs in Clerical and Sales Occupations was very similar to 

the pattern of results found in the analysis of all jobs. Therefore, work in these occupations 

has changed in the same ways that were described above. The primary difference between 

the results for all jobs and jobs in Clerical and Sales Occupations is on the dimension 

dealing with awareness of the work environment. The extent to which workers must be 

aware of the work environment increased over time in the analysis of all jobs. In the analysis 

of jobs in Clerical and Sales Occupations scores on this dimension increased and then 

decreased forming a quadratic trend in the shape of an upside down U.

Although the arrow in the Clerical and Sales Occupations column beside the 

decision making and general responsibilities dimension in Table 2 points in the opposite 

direction of the arrow in the All Occupations column, the pattern of scores were very similar 

since linear and quadratic trends were significant in both analyses. In both cases there is an 

initial decline in the complexity, difficulty, and degree of decision making, communication, 

and responsibility followed by an increase after the second time period in the study.
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Service Occupations. Figure 94 illustrates the mean scores over time on all of the

overall dimensions which had significant trend components for jobs in Service Occupations.
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Figure 94. Mean scores on the overall dimensions for jobs in Service Occupations.

Scores increased over the period from 1985 to 1999 on only two dimensions in the 

Service Occupations category:

• decision / communication / general responsibilities
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• nontypical work schedules 

Scores decreased over time on two dimensions:

• technical / related activities
• public / customer / related contact activities

U-shaped quadratic trends were significant on two dimensions:

• service / related activities
• general physical activities

Quadratic trends in the shape of an upside down U were significant on two dimensions:

• clerical / related activities
• regular day schedule versus other work schedules

The pattern of results for jobs in Service Occupations was somewhat different from 

the pattern of results found in the analysis of all jobs. However, it is important to note that 

the analyses covered a shorter time period. In this occupational category, five of the overall 

dimensions had no significant trend components.

The complexity, difficulty, and degree of decision making, communication, and 

responsibility increased over time for jobs in Service Occupations. This finding is actually 

consistent with the results from the analysis of all jobs; of jobs in Professional, Technical, 

and Managerial Occupations; and of jobs in Clerical and Sales Occupations. In these three 

cases scores decreased between the first and second time period and then increased over the 

remaining years in the study. There is no data from the first time period for jobs in Service 

Occupations, but scores increased over the other time periods.

Other differences between the results for all jobs and jobs in Service Occupations 

are on the dimensions dealing with personal contact with customers and the public and 

typical work schedules. Specifically, in Service Occupations the extent to which workers 

had contact with customers and the public decreased over time (just as it did for jobs in 

Professional, Technical, and Managerial Occupations). The extent to which jobs in Service 

Occupations are characterized by typical work schedules increased over time. The extent to
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which jobs are characterized by regular day schedules increased initially and then decreased. 

Scores regarding extent to which jobs involve clerical activities also formed a pattern in the 

shape of an upside down U.

Two other dimensions had significant quadratic trends, but the trends are U-shaped. 

Interestingly, the extent to which the job involves performing service related activities 

showed this pattern of results. Scores on the dimension dealing with the extent to which 

jobs require workers to engage in physical activities also formed a U-shaped pattern.
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Agricultural, Fishery, Forestry, and Related Occupations. Figure 95 illustrates the 

mean scores over time on all of the overall dimensions which had significant trend 

components for jobs in Agricultural, Fishery, Forestry, and Related Occupations.
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Figure 95. Mean scores on the overall dimensions for jobs in Agricultural, Fishery, Forestry, and Related 
Occupations.

Over the twenty year period in the study, scores in the Agricultural, Fishery, 

Forestry, and Related Occupations category increased on five dimensions:
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• machine / equipment operation
• clerical / related activities
• environmental awareness
• public / customer / related contact activities
• unpleasant / hazardous / demanding environment

In contrast, scores decreased over time on only one dimension:

• routine / repetitive work activities

U-shaped quadratic trends were significant on three dimensions:

• technical / related activities
• regular day schedule versus other work schedules
• general physical activities

A quadratic trend in the shape of an upside down U was significant for one dimension:

• supervising / coordinating other personnel

The analysis for jobs in Agricultural, Fishery, Forestry, and Related Occupations 

revealed fewer significant trend components that the analysis for all jobs. Additionally, for a 

number of dimensions only a quadratic trend was significant. As was the case with jobs in 

Service Occupations, the analysis in this occupational category covered only a fifteen year 

time period.

The linear trends on two dimensions were in the opposite direction of the linear 

trends found in the analysis of all jobs. In Agricultural, Fishery, Forestry, and Related 

Occupations the importance of machine or equipment operation increased over time. The 

extent to which jobs in this category involved clerical activities also increased.

The Agricultural, Fishery, Forestry, and Related Occupations category was the only 

occupational category in which the importance of performing skilled or technical activities 

did not decline over time. In this category scores on this dimension formed a U-shaped 

quadratic trend.

The extent to which jobs are characterized by regular day schedules decreased over 

time in five occupational categories but the scores on this dimension formed a U-shaped
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quadratic trend for jobs in Agricultural, Fishery, Forestry, and Related Occupations. Scores 

on the dimension dealing with the extent to which jobs require workers to engage in 

physical activities also formed a U-shaped pattern.

The results of the analysis for all jobs show that the number of people a worker 

supervises has increased over time. In Agricultural, Fishery, Forestry, and Related 

Occupations scores on this dimension formed the shape of an upside down U.
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Processing Occupations. Figure 96 illustrates the mean scores over time on all of

the overall dimensions which had significant trend components for jobs in Processing

Occupations.
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Figure 96. Mean scores on the overall dimensions for jobs in Processing Occupations.

Scores in the Processing Occupations category increased over time on five 

dimensions:

• decision / communication /  general responsibilities
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• machine / equipment operation
• clerical / related activities
• environmental awareness
• supervising / coordinating other personnel

In contrast, scores on the following dimensions decreased over time:

• technical / related activities
• service / related activities
• regular day schedule versus other work schedules
• routine / repetitive work activities
• public / customer / related contact activities

Table 2 reveals that the pattern of results for jobs in Processing Occupations was 

somewhat different from the pattern of results found in the analysis of all jobs. In the 

Processing Occupations category, linear trends on five dimensions were in the opposite 

direction of the trends found in the analysis of all jobs.

The complexity, difficulty, and degree of decision making, communication, and 

responsibility increased over time for jobs in Processing Occupations. This finding is 

actually consistent with the results from the analysis of all jobs since scores decreased 

between the first and second time period and then increased over the remaining years in the 

study. The analyses for the Processing Occupations category only covered a ten year time 

period.

Similar to the scores on jobs in Agricultural, Fishery, Forestry, and Related 

Occupations, the importance of machine or equipment operation increased over time. The 

extent to which jobs in this category involved clerical activities also increased.

The extent to which workers had contact with customers and the public decreased 

over time (just as it did for jobs in Professional, Technical, and Managerial Occupations and 

Service Occupations). The extent to which jobs in Processing Occupations involve service 

activities decreased over time.
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Machine Trades Occupations. Figure 97 illustrates the mean scores over time on all

of the overall dimensions which had significant trend components for jobs in Machine

Trades Occupations.
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Figure 97. Mean scores on the overall dimensions for jobs in Machine Trades Occupations.

Scores decreased over time on three dimensions in the Machine Trades Occupations 

category:

• decision / communication / general responsibilities
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• technical / related activities
• regular day schedule versus other work schedules

Scores generally increased over time for six overall dimensions:

• service / related activities
• environmental awareness
• general physical activities
• supervising / coordinating other personnel
• public / customer / related contact activities
• unpleasant / hazardous / demanding environment

After a sharp initial decrease, scores increased over time on the nontypical work schedules 

dimension. U-shaped quadratic trends were significant on three dimensions:

• machine / equipment operation
• clerical / related activities
• routine /  repetitive work activities

For those dimensions which had significant linear trends, the pattern of results for 

jobs in Machine Trades Occupations was similar to the pattern of results found in the 

analysis of all jobs. Linear trends on two dimensions were in opposite directions. 

Specifically, jobs in Machine Trades Occupations showed an increase in the extent to which 

workers are required to engage in physical activities. Also, the extent to which jobs in this 

category are characterized by typical work schedules decreased initially and then increased 

over the remaining years in the study.

Scores reflecting the importance of machine or equipment operation formed a U- 

shaped pattern. U-shaped patterns were also evident for the extent to which jobs in this 

category involve clerical and routine or repetitive activities.
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Benchwork Occupations. Figure 98 illustrates the mean scores over time on all of

the overall dimensions which had significant trend components for jobs in Benchwork

Occupations.
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Figure 98. Mean scores on the overall dimensions for jobs in Benchwork Occupations.

Over the twenty year period, scores for jobs in the Benchwork Occupations category 

generally declined on five overall dimensions:

• decision / communication / general responsibilities
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• clerical / related activities
• technical / related activities
• regular day schedule versus other work schedules
• general physical activities

Scores generally increased over time on the following dimensions:

• machine / equipment operation
• regular day schedule versus other work schedules
• routine / repetitive work activities
• environmental awareness
• public / customer / related contact activities
• unpleasant / hazardous / demanding environment
• nontypical work schedules

In the Benchwork Occupations category three dimensions had linear trends in the 

opposite direction from the trends found in the analysis of all jobs. In this category the 

importance of machine or equipment operation increased over time (as it did for jobs in 

Agricultural, Fishery, Forestry, and Related Occupations and Processing Occupations). The 

extent to which jobs in this category involved routine or repetitive activities also increased. 

Finally, the extent to which jobs in this category are characterized by typical work schedules 

increased over time.

Scores on the dimension dealing with the extent to which the job involves service 

activities formed the shape of an upside down U.
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Structural Work Occupations. Figure 99 illustrates the mean scores over time on all

of the overall dimensions which had significant trend components for jobs in Structural

Work Occupations.
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Figure 99. Mean scores on the overall dimensions for jobs in Structural Work Occupations.

The pattern of means in the Structural Work Occupations category was very similar 

for a number of dimensions. Scores declined over time on seven dimensions:

• decision / communication / general responsibilities
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• machine / equipment operation
• clerical / related activities
• technical / related activities
• regular day schedule versus other work schedules
• routine / repetitive work activities
• general physical activities

Scores generally increased over time on four dimensions:

• service /  related activities
• environmental awareness
• supervising / coordinating other personnel
• public / customer / related contact activities

A U-shaped quadratic trend was significant on one dimension:

• nontypical work schedules

The pattern of results for jobs in Structural Work Occupations was extremely 

similar to the pattern of results found in the analysis of all jobs. There were only two 

differences: (1) no trend components were significant on the unpleasant / hazardous / 

demanding environment dimension and (2) jobs in Structural Work Occupations showed an 

increase in the extent to which they are characterized by typical work schedules.
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Miscellaneous Occupations. Figure 100 illustrates the mean scores over time on all

of the overall dimensions which had significant trend components for jobs in Miscellaneous

Occupations.
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Figure 100. Mean scores on the overall dimensions for jobs in Miscellaneous Occupations.

Over the twenty year period, scores decreased over time for three dimensions in the 

Miscellaneous Occupations category:

• clerical / related activities
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• technical / related activities
• regular day schedule versus other work schedules

In contrast, scores increased over time on the following dimensions:

• routine / repetitive work activities
• environmental awareness
• supervising / coordinating other personnel
• public / customer / related contact activities
• unpleasant / hazardous / demanding environment dimensions

U-shaped quadratic trends were significant on three dimensions:

• decision / communication / general responsibilities
• machine / equipment operation
• nontypical work schedules

For those dimensions which had significant linear trends, the pattern of results for 

jobs in Miscellaneous Occupations was similar to the pattern of results found in the 

analysis of all jobs. Only one dimension had a linear trend in opposite directions in the two 

analyses. Specifically, jobs in Miscellaneous Occupations showed an increase in importance 

of performing routine or repetitive activities.

The pattern of scores on the dimension dealing with decision making and 

responsibility was similar to the pattern found in the analysis of all jobs. In this 

occupational category, only the quadratic trend was significant. After an initial decline, the 

complexity, difficulty, and degree of decision making, communication, and responsibility 

increased over time. U-shaped quadratic trends were also significant for the machine and 

equipment operation dimension and the nontypical work schedules dimension.

Summary. From Table 2 it appears that the results for Structural Work Occupations 

were the most similar to the results for all jobs. The results for Professional, Technical, and 

Managerial Occupations; Clerical and Sales Occupations; Machine Trades Occupations; 

and Miscellaneous Occupations were somewhat similar to the results for all jobs. The 

results for the Service; Agricultural, Fishery, Forestry, and Related Occupations; and
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Processing Occupations varied the most from the results for all jobs. Table 2 also reveals 

that four of the overall dimensions have similar results across occupational categories.

These dimensions are:

• technical / related activities
• environmental awareness
• supervising / coordinating other personnel
• unpleasant / hazardous / demanding environment

The extent to which performing skilled or technical activities is important declined for jobs 

in every occupational category except the Agricultural, Fishery, Forestry, and Related 

Occupations category (in which there was a U-shaped quadratic trend). The extent to which 

workers must be aware of their work environment increased over time for jobs in all of the 

occupational categories except two: the Clerical and Sales Occupations category (in which 

there was a quadratic trend in the shape of an upside down U) and the Service Occupations 

category (in which there were no significant components of trend). The number of people 

supervised by a worker and the importance of performing coordination activities increased 

over time for five occupational categories: Professional, Technical, and Managerial 

Occupations; Processing Occupations, Machine Trades Occupations; Structural Work 

Occupations; and Miscellaneous Occupations. A quadratic trend in the shape of an upside 

down U was significant for jobs in Agricultural, Fishery, Forestry, and Related 

Occupations. The other occupational categories did not have any significant components of 

trend on this dimension. Finally, the extent to which work is performed in an unpleasant, 

hazardous, or demanding environment has increased for jobs in Professional, Technical, and 

Managerial Occupations; Clerical and Sales Occupations; Agricultural, Fishery, Forestry, 

and Related Occupations; Machine Trades Occupations; Benchwork Occupations; and 

Miscellaneous Occupations. The other occupational categories did not have any significant 

components of trend on this dimension.
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Discussion

The purpose of this study was to examine what people do on the job and how that 

has changed over time. Using data from the PAQ we were able to determine whether the 

broad changes postulated at the beginning of this paper were materializing at the job level. 

We were also able to determine whether the changes varied by occupational category. Thus 

far, we have systematically discussed the results for each of the 45 dimensions of the PAQ. 

Results on all of the dimensions are summarized in Tables 1 and 2. In the following pages, 

we will further discuss whether the results of this study support a number of current notions 

in the literature about how work has changed. The changes we focus on in this section 

involve information, decision making, responsibility, communication and interpersonal 

skills, coordination, machine and equipment use, physical exertion and manual manipulation, 

and flexibility.

Information

The number of workers who deal primarily with information has risen dramatically 

(Stewart, 1997). Technology has enabled people to have access to vast amounts of 

information and work has become more information intensive. Traditionally, information 

has been closely guarded by management. However, in flatter, more flexible organizations 

with process-oriented jobs, employees at all levels need this information to do their work. 

The dimensions in the Information Input division address how workers receive the 

information required to perform their jobs.

When all of the jobs in this study were analyzed without regard to occupational 

category, the results suggest that over the last twenty years, workers have experienced a 

decrease in the importance of evaluating, judging, or interpreting the information they 

receive. This means that the amount of time spent on these activities, the difficulty of these
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activities, and the cridcality of these activities has decreased over time. The importance of 

watching devices for information has decreased over time. The extent to which workers use 

various sources of information on the job has also decreased over time. In contrast, over the 

last twenty years workers have experienced an increase in the extent to the job requires the 

use of various senses. When occupational categories were taken into account, jobs in 

Professional, Technical, and Managerial Occupations, Clerical and Sales Occupations, and 

Structural Work Occupations had remarkably similar trends on all of these dimensions. The 

pattern of results in these occupations matches the pattern of results in the overall analysis. 

Jobs in Service Occupations; Agricultural, Fishery, Forestry, and Related Occupations; and 

Processing Occupations had very different looking trend patterns. Workers in these 

occupations experienced an increase in the importance of interpreting the information they 

receive. In these occupations, workers also experienced an increase in the extent to which 

they use various sources of information to perform their jobs.

Workers in most of the occupational categories have experienced a decline in the 

importance of watching devices or material for information. The primary exception is the 

Processing Occupations category, in which, there has been an increase in the importance of 

watching devices or materials for information.

Over time, the extent to which workers in Professional, Technical, and Managerial 

Occupations; Clerical and Sales Occupations; Benchwork Occupations; and Structural 

Work Occupations used various senses on the job increased. The only category in which 

scores on this dimension decreased was the Processing Occupations category.

There are two distinct patterns of results for the dimensions concerning evaluating, 

judging, and interpreting information on the job. The results suggest that, today 

Administrative Assistants, Secretaries, Accountants, and Quality Control Technicians spend 

less time or have less difficulty interpreting or evaluating the information they receive than 

they did twenty years ago. On the other hand, Patrol Officers, Investigators,
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Groundskeepers, Press Operators, and others in Process Operations have experienced an 

increase in the importance of interpretation and evaluation. This finding is not surprising 

when you consider some examples. Technology has changed the way many Accountants do 

their jobs. For example, today an Accountant can enter a person’s financial information into 

a computer program that instantly calculates the tax ramifications and can provide 

information about alternative filing options. In this way, less interpretation or evaluation of 

the financial information is required of the Accountant. In contrast, the amount of 

interpretation or evaluation of the information perceived by a Police Officer out on patrol 

would not be expected to have declined.

Another dimension that addresses the information issue is the information 

processing dimension in the Mental Processes division. The information processing 

activities section of the PAQ includes items about combining, analyzing, compiling, coding, 

and transcribing information. When all of the jobs in this study were analyzed without 

regard to occupational category, the results suggest that, over the last twenty years, the 

importance of information processing activities has decreased. When occupational 

categories were taken into account, workers in most occupational categories experienced a 

decrease in the importance of information processing activities on the job. The primary 

exception was the Processing Occupations category; workers in Processing Occupations 

experienced an increase in the importance of information processing activities. One possible 

explanation for why combining, compiling, coding, and transcribing data is less important in 

most jobs is the fact that computers may now handle some of these tasks.

Decision making

In organizations with flatter hierarchies, the elimination of management positions 

has resulted in more employees taking on decision-making responsibilities (Hammer & 

Champy, 1993). Employees who work in teams are often involved in more problem-solving
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and decision making. To enhance flexibility more employees have been empowered to make 

decisions. In process-oriented jobs workers have a greater awareness of the whole task and 

can be more involved in decision-making (Cascio, 1995).

One of the dimensions in the Mental Processes division deals with decision making 

on the job. The level of decision making required is rated in terms of the complexity and 

difficulty of the decisions that are made. The impact of the decisions is also considered. 

When all of the jobs in this study were analyzed without regard to occupational category, 

the results suggest that, over the last twenty years, the level (and therefore the complexity 

and difficulty) of decision making has increased. When occupational categories were taken 

into account, jobs in Professional, Technical, and Managerial Occupations; Clerical and 

Sales Occupations; Service Occupations; and Processing Occupations had the same 

increasing trend patterns as the overall analysis. In contrast, workers in Machine Trades 

Occupations, Benchwork Occupations, and Structural Work Occupations have experienced 

a decrease in the level of decision making required on the job.

Ratter hierarchies, worker empowerment, team-based organizational structures, and 

greater awareness of the whole task may have contributed to the increased levels of decision 

making required in jobs such as Administrative Assistants, Secretaries, Civil Engineers, 

Clerks, Investigators, Patrol Officers, Quality Assurance Technicians, and Press Operators. 

Examples of jobs in which the level of decision making required did not increase over time 

include Automobile Mechanics, Assemblers, Maintenance Workers, and Plumbers.

Responsibility

Employees in organizations with flatter hierarchies, in team environments, and in 

process-based jobs tend to be given more responsibility. One overall job dimension deals 

with having decision, communicating, and general responsibilities. When all of the jobs in 

this study were analyzed without regard to occupational category, the level, complexity, and
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difficulty of decision making and responsibility decreased initially and then increased over 

the remaining years in the study. When occupational categories were taken into account, 

workers in Clerical and Sales Occupations, Service Occupations, and Processing 

Occupations experienced an increase in the level of decision, communicating, and general 

responsibilities. In contrast, scores for jobs in Machine Trades Occupations, Benchwork 

Occupations, and Structural Work Occupations decreased over time. This pattern of results 

is almost identical to the pattern of results on the decision making dimension discussed 

earlier.

Communication and interpersonal skills

The reduction in vertical layers of organization has been coupled with greater 

horizontal coordination and greater interdependence. Therefore, jobs involve more contact 

with others and communication and interpersonal skills are more important. The 

Relationships with Other Persons division contains items which address communication 

and personal contact with others on the job. In addition to the dimensions in this division, 

there is an overall dimension which deals with public, customer, and related contacts.

When all of the jobs in this study were analyzed without regard to occupational 

category, the results suggest that, over the last twenty years, workers have experienced an 

increase in the extent to which they communicate judgmental information, engage in general 

personal contact, and have contact with customers and the public. On the other hand, 

workers have experienced a decline in the need to exchange job-related information. When 

occupational categories were taken into account, the extent to which communicating 

judgements and related information is required increased over time for workers in four 

occupational categories (Clerical and Sales Occupations; Service Occupations; Agricultural, 

Fishery, Forestry, and Related Occupations; and Processing Occupations) and decreased 

over time for workers in three occupational categories (Machine Trades Occupations,
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Benchwork Occupations, and Structural Work Occupations).

Over time, workers in most occupational categories have been required to engage in 

an increasing level of general personal contact on the job. Scores did not decrease over time 

on this dimension in any occupational category. The amount of public, customer, and related 

personal contacts required increased over time for jobs in Clerical and Sales Occupations; 

Agricultural, Fishery, Forestry, and Related Occupations; Machine Trades Occupations; 

Benchwork Occupations; Structural Work Occupations; and Miscellaneous Occupations. 

However, scores on this dimension decreased over time for jobs in Professional, Technical, 

and Managerial Occupations; Service Occupations; and Processing Occupations.

In some occupations, the amount of general personal contacts has increased over 

time while the amount of public and customer contacts has decreased. Teamwork, flatter 

hierarchies, and greater interdependence may explain the increase in the amount of contact 

people have with their coworkers. The incredible amount of information available on the 

internet may contribute to the fact that workers in Professional, Technical, and Managerial 

Occupations have less contact with customers and others outside the organization. However, 

this does not explain why Police Officers, Security Guards, Janitors, and Fire Fighters have 

less contact with the public now than they did in the past.

The amount of job-related information exchanged decreased over time for workers 

in Professional, Technical, and Managerial Occupations and Clerical and Sales 

Occupations. In contrast, scores on this dimension increased for jobs in Processing 

Occupations and Miscellaneous Occupations. One possible explanation for the finding that 

workers in Professional, Technical, and Managerial Occupations and Clerical and Sales 

Occupations exchange less job-related information is the proliferation of computer 

networks. In many organizations vast amounts of job-related information are stored 

centrally on the company’s network or intranet. The amount of job-related information 

exchanged increased over time for workers in Processing Occupations. This is consistent
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with the reports that more workers operate in team environments and are involved in, or, at 

least aware of, the whole process.

Coordination

Greater interdependence and teamwork not only involve more personal contact, but 

also require coordination and collaboration. One dimension in the Relationships with Other 

Persons division deals with supervisory and coordination activities. One of the overall 

dimensions also addresses supervising and coordinating personnel. When all of the jobs in 

this study were analyzed without regard to occupational category, the results suggest that, 

over the last twenty years, workers have experienced an increase in the importance of 

coordination activities and in the number of people they supervise. When occupational 

categories were taken into account, jobs increasingly involved supervisory and coordination 

activities in Professional, Technical, and Managerial Occupations; Clerical and Sales; 

Processing Occupations; Machine Trades Occupations; Structural Work Occupations; and 

Miscellaneous Occupations. Scores did not decrease over time on these dimensions in any 

occupational category.

Machine and equipment use

Technological advances have made the machines and equipment used in day to day 

work increasingly sophisticated and common. Along these lines, there has been 

considerable debate about whether technological advances will require a less skilled 

workforce or a more skilled workforce (Braverman, 1974). Some of the dimensions in the 

Work Output division address the use of machines or equipment, as does one of the overall 

dimensions.

When all of the jobs in this study were analyzed without regard to occupational 

category, the results suggest that over the last twenty years workers have experienced a
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decline in the importance of using machines, tools, and equipment on the job. Workers have 

also experienced a decline in the extent to which they must perform skilled or technical 

activities on the job. In contrast, over the last twenty years workers have experienced an 

increase in the extent to which they control machines and processes. There has also been an 

increase in the importance of miscellaneous equipment and devices. When occupational 

categories were taken into account, scores on the two dimensions which address machine 

and equipment operation decreased over time for workers in Professional, Technical, and 

Managerial Occupations; Clerical and Sales Occupations; and Structural Work 

Occupations. On the other hand, the importance of machine and equipment operation 

increased over time for workers in Agricultural, Fishery, Forestry, and Related Occupations; 

Processing Occupations; and Machine Trades Occupations.

At first glance, the most surprising finding in this area has to be the decline in the 

importance of using machines and equipment in Professional, Technical, and Managerial 

Occupations; Clerical and Sales Occupations; and Structural Work Occupations. However, 

the PAQ Job Analysis Manual stresses the fact that the mere presence of machines and 

equipment is not an indication that they are important to the job. For example, the CEOs of 

some corporations may not have to use a computer in order to accomplish their jobs. Scores 

for jobs in almost every occupational category increased on the control of machines and 

processes dimension. Scores did not decrease over time on this dimension in any 

occupational category. It is worthy of not that one of the items in the Work Output division 

deals with controlling keyboard devices.

Workers in almost every occupational category experienced an increase in the 

importance of miscellaneous equipment and devices. This pattern of increasing trends was 

the second most consistent finding (in terms of the directions of the significant trends) 

across occupational categories in the study. The most consistent finding across occupational 

categories was the pattern of decreasing scores on the technical and related activities
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dimension. Scores on this dimension decreased over time for every occupational category 

except the Agricultural, Fishery, Forestry, and Related Occupations category. This suggests 

that devices have simplified the job in ways such that the level of technical knowledge 

required has decreased over time.

Physical exertion and manual manipulation

In many cases advances in technology have changed the work process in ways that 

require less physical exertion and manual manipulation. Items in the Work Output division 

address the physical work activities of a job, such as the use of body movements. Some of 

the dimensions in this division, as well as some of the overall dimensions, address this 

issue.

When all of the jobs in this study were analyzed without regard to occupational 

category, the results suggest that over the last twenty years workers have experienced a 

decline in the importance of performing controlled manual activities on the job. Over the last 

twenty years there has been a general decline in activities requiring general body 

movements, in the importance of performing handling, manipulating, and manual activities, 

and in the extent to which physical coordination and general physical activities are required 

on the job. When occupational categories were taken into account, the pattern of results for 

workers in Professional, Technical, and Managerial Occupations; Clerical and Sales 

Occupations; and Structural Work Occupations followed practically the same pattern as the 

overall analysis. A different pattern of results was found for workers in Processing 

Occupations and Benchwork Occupations. In these occupations, workers experienced an 

increase in the extent to which general physical coordination is required and in the 

importance of performing handling, manipulating, and controlled manual activities. Workers 

in Machine Trades Occupations experienced increases in activities requiring general body 

movements, handling and manipulating activities, and general physical activities.
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Flexibility

In order to be more responsive to rapidly changing market conditions, organizations 

have had to become more flexible in their structures and practices. A number of dimensions 

address the issue of flexibility. In the Other Job Characteristics division there is a 

dimension that deals with performing structured versus unstructured work. Structure refers 

to the extent to which the basic activities of the job are predetermined. In highly structured 

jobs workers have little opportunity to change these basic activities. When all of the jobs in 

this study were analyzed without regard to occupational category, the extent to which jobs 

are structured increased over course of the last twenty years. When occupational category 

was taken into account, jobs in Professional, Technical, and Managerial Occupations and 

Clerical and Sales Occupations became more structured. In contrast, jobs in Processing 

Occupations, Machine Trades Occupations, and Benchwork Occupations became less 

structured.

An overall dimension deals with working regular day schedules versus other work 

schedules. When all of the jobs in this study were analyzed without regard to occupational 

category, scores on this dimension decreased over time which indicates that the extent to 

which jobs are characterized by regular day schedules decreased. When occupational 

category was taken into account, there was a decrease in the extent to which jobs in 

Processing Occupations, Machine Trades Occupations, Benchwork Occupations, Structural 

Work Occupations, and Miscellaneous Occupations are characterized by regular day 

schedules. Scores did not increase over time on this dimension in any occupational 

category. Another overall dimension deals with having a nontypical work schedule. When 

all of the jobs in this study were analyzed without regard to occupational category, scores on 

this dimension decreased over time. Therefore, the extent to which jobs are characterized by 

typical work schedules decreased. When occupational category was taken into account, the
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extent to which workers have typical work schedules increased over time for Service 

Occupations, Machine Trades Occupations, and Benchwork Occupations. The extent to 

which workers have typical work schedules decreased over time for Professional, Technical, 

and Managerial Occupations and Clerical and Sales Occupations.

Conclusion

The purpose of this study was to examine what people do on the job and how that 

has changed over time. The results of this study support many of the suppositions that have 

been made about how the nature of work has changed. However, this study demonstrates 

that the impact of these changes varies by occupational category. Yet, a number of findings 

were remarkably consistent across almost all of the occupational categories. The most 

consistent finding across occupational categories was the pattern of decreasing scores on 

the technical and related activities dimension. Workers have experienced a decline in the 

extent to which they are required perform skilled or technical activities on the job. Other 

consistent findings were the patterns of increasing trends on the controlling machines and 

processes dimension, the using miscellaneous equipment and devices dimension, and the 

awareness of the work-environment dimension. The importance of controlling machines and 

processes on the job has increased over time and the use of miscellaneous equipment such 

as computers has increased. The decline in the importance of performing information 

processing activities (such as combining, collecting, organizing, and coding information) 

was consistent across most occupational categories. In a testament to the sweeping effect of 

technology on work of all types, technological advances are in some way responsible for 

these changes. Although some have argued that technology has had the effect of decreasing 

personal contact, the results of this study indicate that the extent to which jobs require 

engaging in general personal contact has increased across most occupational categories.

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



211

Finally, the extent to which jobs involve working in an unpleasant, hazardous, or demanding 

environment has increased across most occupational categories.

One limitation of this study is the use of different raters. Another limitation is the 

fact that we must rely on labels and DOT codes since there is no guarantee that two jobs 

with the same DOT code or title are exactly the same. Two limitations arise from the nature 

of the PAQ. First, many items in the PAQ do not apply to professional or managerial jobs 

and the instrument is better suited to analyzing blue collar jobs. Second, since the PAQ is 

typically administered at the request of consultants, the sample may be biased to the extent 

that large organizations are over-represented. Despite these limitations, we were able to use a 

single instrument to examine how work has changed at the job level across a variety of 

occupations over a long period of time. In this study, we provide detailed information about 

how work has changed. However, we cannot claim to know why all of these changes have 

occurred or what impact the changes have on worker attitudes. For example, how has job 

satisfaction been affected as a result of these changes? What impact have these changes had 

on turnover?

The results of this study suggest that workers are expected to demonstrate 

independence while operating in an increasingly interconnected, interdependent workplace. 

Workers are expected to be more independent as they take on more responsibility, have 

greater decision making authority, and have more interaction with customers, the public, and 

others outside the organization. At the same time, there is greater interdependence in the 

workplace. The importance of coordination, communication, and personal contact have 

increased over time. Workers not only interact and coordinate work with their coworkers, 

but there is also greater interconnectedness among organizations and their suppliers and 

customers. These findings have practical implications for personnel selection, training, and 

performance appraisal. The cognitive skills required for decision making and problem 

solving should be factored into selection and training systems. In addition, the
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communication and interpersonal skills that allow workers to be successful in an 

interdependent work environment need to be taken into account. Performance appraisal 

systems should also reflect these factors. For example, feedback should be solicited from 

the team members, coworkers, customers, and others that the worker routinely interacts with 

on the job.

In conclusion, many of the broad statements in the literature over-simplify the 

changes taking place in the world of work. The results of this study show that the pattern of 

change is very complex and varies by occupational category. This study provides a wealth 

of specific information about how work in nine occupational categories has changed over 

the last 20 years.
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Table 2. General direction of significant trends for all of the overall dimensions o f the PAQ.
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Position Analysis Questionnaire 
(McCormick, Mecham, & Jeanneret, 1989)

Division Dimensions Operational Title

Information Input 1. Perceptual interpretation Interpreting what is sensed
2. Input from representational 

sources
Using various sources of 
information

3. Visual input from devices / 
materials

Watching devices / materials 
for information

4. Evaluating / judging 
sensory input

Evaluating / judging what is 
sensed

5. Environmental awareness Being aware of environmental 
conditions

6. Use of various senses Using various senses

Mental Processes 7. Decision making Making decisions

8. Information processing Processing information

Work Output 9. Using machine / tools / 
equipment

Using machine / tools / 
equipment

10. General body versus 
sedentary activities

Performing activities 
requiring general body 
movements

11. Control and related physical 
coordination

Controlling machines / 
processes

12. Skilled / technical activities Performing skilled / technical 
activities

13. Controlled manual / related 
activities

Performing controlled manual 
/ related activities

14. Use of miscellaneous 
equipment / devices

Using miscellaneous 
equipment /  devices

15. Handling / manipulating / 
related devices

Performing handling / related 
manual activities

16. Physical coordination General physical coordination

Relationships with 
Other Persons

17. Interchange of judgmental / 
related information

Communicating judgments / 
related information

18. General personal contact Engaging in general personal
contacts
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19. Supervisory / coordination / 
related activities

Performing supervisory / 
coordination / related activities

20. Job-related communications Exchanging job-related 
information

21. Public / related personal 
contacts

Public /  related personal 
contacts

Job Context 22. Potentially stressful / 
unpleasant environment

Being in a stressful / 
unpleasant environment

23. Personally demanding 
situations

Engaging in personally 
demanding situations

24. Potentially hazardous job 
situations

Being in hazardous job 
situations

Other Job 
Characteristics

25. Nontypical versus typical 
day work schedule

Working nontypical versus 
day schedule

26. Businesslike situations Working in business like 
situations

27. Optional versus specified 
apparel

Wearing optional versus 
specified apparel

28. Variable versus salary 
compensation

Being paid on a variable 
versus salary basis

29. Regular versus irregular 
work schedule

Working on a regular versus 
irregular schedule

30. Job-demanding
responsibilities

Working under 
job-demanding circumstances

31. Structured versus 
unstructured job activities

Performing structured versus 
unstructured work

32. Vigilant / discrimination 
work activities

Being alert to changing 
conditions

Overall 33. Decision / communication / 
general responsibilities

Having decision, 
communicating, and general 
responsibilities

34. Machine / equipment 
operation

Operating machines / 
equipment

35. Clerical / related activities Performing clerical / related 
activities

36. Technical / related activities Performing technical / related

37. Service / related activities

38. Regular day schedule
versus other work schedules

activities

Performing service / related 
activities
Working regular day versus 
other work schedules
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39. Routine / repetitive work 
activities

40. Environmental awareness

41. General physical activities
42. Supervising / coordinating 

other personnel
43. Public / customer / related 

contact activities
44. Unpleasant / hazardous / 

demanding environment

45. Nontypical work schedules

Performing routine / repetitive 
activities
Being aware of work 
environment

Engaging in physical activities
Supervising / coordinating 
other personnel
Public / customer / related 
contacts
Working in an unpleasant / 
hazardous / demanding 
environment

Having a nontypical schedule 
and opportunity to wear 
optional work clothing
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