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?REFACE

Many statements are made about
today's changing job requirements
in terms of education and training
requirements. A precise and
accurate statement about past,
present, and future education and
training needs, is elusive, even with
the best effort, and using the best
research that is available, and
trying to remain objective in doing
so. The result is a somewhat dense
text, following the dictate attrib-
uted to Albert Einstein, that things
should be made as simple as
possible, but no simpler.
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INTRODUCTION

The purpose of this report is to
assemble the best information
available on past and future trends
in employment and in the educa-
tion requirements of jobs in the
post-World War II period. Specifi-
cally, we look first at data for 1986
and 1996, and at projections to
2006. This is no easy task, and
there will be no precise answers.
But it is possible to make some
useful estimates, as well as reason-
able projections into the next
century, by analyzing and compar-
ing several sources of information,
including studies completed by
ETS. Then, we look backwards
to what was happening from 1940
up to the 1980s.

All of the efforts of the past,
and those we have made for this
report, deal with changing require-
ments that result from structural
changes that change the distribu-
tion of occupations. No one has
been able to examine each occupa-
tion to see how requirements may
have changed within an occupa-
tion; we discuss this in some detail
in the report.

Which fields are growing?
Which are stable? And which are
declining? How much educational
preparation do they require to
enter? How is the mix of occupa-
tions changing, and will it change
in the future? How much capabil-
ity with the printed word, and
with computations, do today's
jobsand the jobs of the

futurerequire? Do the occupa-
tions that are growing require
more or less preparation or
capability than those that are
stable or declining?

The U.S. Bureau of Labor
Statistics (BLS) has long reported
employment by occupation, and
has projected occupational trends
into the future. Since World War
II, the BLS has issued the Occupa-
tional Outlook Handbook, a valu-
able tool for counselors and for
individuals choosing careers. Much
of the information we report here,
but not all, comes from analysis of
BLS data.

Historically, the occupational
classification system has been
derived from rankings that reflect
social and economic standing. The
ranking began with the professions
and worked down to laborers.
They told more about the job's
social status than the skills and
education needed for that job. This
problem with classifying jobs based
on social status rather than skill
requirements is an old one. Adam
Smith observed it in The Wealth
of Nations, saying that "...many
inferior branches of country labour
require much more skill and
experience than the greater part
of mechanic trades." He points
out the uniformity of the work on
brass and iron, but "the man who
ploughs the ground with a team
of horses or oxen, works with
instruments of which the health,

strength, and temperaments are
very different upon different
occasions, requiring judgment
and discretion. The common
ploughman, though generally
regarded as the pattern of stupidity
and ignorance, is seldom defective
in this judgment and discretion."

Over the years, Census group-
ings have been refined. And the
U.S. Department of Labor has
produced another useful source
of job-related information, the
Dictionary of Occupational Titles
(DOT), which describes jobs at
a very detailed level for use by
Employment Service Counselors
and to facilitate job placement.
Decades ago a "crosswalk"' was
constructed that permitted transla-
tion of job characteristics provided
by the DOT into the classification
used by the BLS and the U.S.
Bureau of the Census. This meld-
ing of information represented a
breakthrough, providing a means
for making general statements
about the nature and direction
of occupational change.

Work has also been done
outside the government to regroup
the official BLS/Census classifica-
tions to shed more light on how
jobs and employment patterns are
changing. At ETS, for example,
Anthony Carnevale and Steven
Rose2 have reclassified jobs into
categories based on where people
actually work. This work shows
that the greatest job growth has

1 Each Census classification has its equivalent in the DOT classification, enabling the user to move from one to the other.

2 Anthony P. Carnevale and Steven J. Rose, Education for What? The New Office Economy, Educational Testing Service, 1998.
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been in office jobs, which is where
the vast majority of people with
advanced educations are employed.
Jobs in hospitals and classrooms
are also increasing, while "counter"
jobs have been stable and factory
and farm jobs have been declining.

Here, we are interested specifi-
cally in the literacy, education, and
training requirements of jobs. The
first section of this report explains
what we know from the 1992
National Adult Literacy Study,
carried out by Educational Testing
Service under contract with the
National Center for Education
Statistics. That large assessment
surveyed more than 26,000 indi-
viduals, measuring prose, docu-
ment, and quantitative literacy.
Section 1 describes that study and
discusses what the different levels
on the proficiency scales mean, in
terms of what adults can do in
real-life situations that require use
of print materials. This is back-
ground for understanding the
second section of this report.

Section 2, "Literacy and
Occupations," presents employ-
ment trends in 1986, 1996, and
projected to 2006, in terms of the
literacy requirements of jobs. It
looks at the most rapidly growing
and declining occupations, the
occupations with the highest and
lowest literacy requirements, and
the average for all employment in
those years. Three components are
brought together in this effort. The

first cites the BLS/Census statistics
on employment by occupation, as
well as projections to 2006.3 The
second component consists of the
National Adult Literacy Study
(NALS), which reports on the
literacy levels of employed people.
And the third references the
Position Analysis Questionnaire
(PAQ), a job analysis approach to
occupational requirements. At this
point it is necessary to introduce
the PAQ, for it is the basis for
expanding the NALS proficiency
scores to all the occupations that
the BLS reports on, as well as
converting them to actual job
requirements rather than scores
of the people who hold the jobs.

The PAQ is a job analysis
program that has been performed
for 2,200 jobs. It is a structured
questionnaire that is used to
analyze jobs on the basis of 187
job elements that describe generic
human work behaviors. These
elements are organized into
six dimensions:

1. Information Input (Where and
how does the worker get the
information that is used in
performing the job?)

2. Mental Processes (What reason-
ing, decision-making, planning,
and information processing
activities are involved in per-
forming the job?)

3. Work Output (What physical
activities does the worker
perform, and what tools or
devices are used?)

4. Relationships with Other
Persons (What relationships
with other people are required
in performing the job?)

5. Job Context (In what physical
and social context is the
work performed?)

6. Other Job Characteristics
(What activities, conditions,
or characteristics other than
those described above are
relevant to the job?)

A complete description of the
PAQ and the PAQ database is
provided in the Technical Manual
for the Position Analysis Question-
naire, by E. J. McCormick, R. C.
Mecham, and P. R. Jeanneret,
published by the Consulting
Psychologists Press in 1989.4

This report translates PAQ
results into the NALS prose,
document, and quantitative
proficiencies, a process that was
made possible by a study carried
out in 1996 by Don Rock and
Andy Latham at ETS, and P. R.
Jeanneret of Jeanneret and Associ-
ates, under a contract with the
U.S. Department of Labor. The
title of the study describes its

3 The source is the U.S. Department of Labor, Bureau of Labor Statistics, "Occupational Projections and Training Data, 1998-1999 Edition,"
Bulletin 2501. All data in the report are available at the BLS Web site, htlp://www.stats.bls.gov.

4 They have also written The Job Analysis Handbook for business, industry, and government, 1988, and Position Analysis Questionnaire,
5th printing, 1993.
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purpose: Estimating Prose, Docu-
ment, and Quantitative Literacy
Scores from Position Analysis
Questionnaire Dimensions: An
Empirical Linkage Between Adult
Literacy Skills and Job Analysis
Information. The correlations
between NALS and PAQ were
found to be sufficiently high to
permit such estimation, and this
was carried out for 522 jobs.

To produce this report, how-
ever, these NALS scores had to be
linked to the BLS employment
data by occupation, and then
projected to 2006. The required
data for 1996 and 2006 were
published in the November 1996
Monthly Labor Review in an article
by George T. Silvester.5 The 1986
data was not as detailed as the
1996 data. BLS supplied data for
the 1986 occupational trends that
more nearly matched the pub-
lished 1996 data. However, the
BLS data was still not as detailed
as the 1996 data, so there are some
individual 1986 occupations for
which we do not have comparable
data for 1996 and 2006.

The marrying of these esti-
mated NALS scores to the BLS
employment statistics was carried
out by Fred Cline in the ETS
Research Division. An intermedi-
ate step was needed, since the
estimated scores for these 522
occupations were in the classifica-
tion system of the Dictionary of
Occupational Titles. The conversion
had to be made manually using the

"crosswalk" developed by the
Department of Labor, referred to
above. The methodology used by
Cline is summarized in Appendix
B. All the data produced for this
report on literacy is included in
Appendix A. Summary tables are
provided in Section 2.

The presentation of data in
Section 3, "Employment/Training
Requirements and Occupations,"
is more straightforward. As stated
above, BLS compiles, in tabular
form, the key data used in its
Employment Outlook Handbook,
which is available in a publication
called Occupational Projections and
Training Data. The 1998-1999
edition was published by the
Bureau of Labor Statistics as
Bulletin 2501. All the data is
available at the BLS Web site,
http://www.stats.bls.gov, and
can be downloaded in different
arrangements, such as by educa-
tion/training requirement, or the
percent increase in employment
by occupation, for example. To
compile this report, we need to
tabulate employment and job
opening data by education/
training requirement categories,
such as "all occupations that
require a B.A. degree."

Since the BLS data is readily
available on the Web, we have not
included the detailed tables, which
provide information for more than
500 occupations. In Section 3, we
present our tabulations.

The principle purpose of this
report is to generalize the literacy,
education, and training require-
ments of the workforce, as well as
to project these requirements into
the near future. However, the data
for individual occupations will be
valuable for many purposes, so we
have included the literacy tables
for such uses. This is also true of
the education/training requirement
data, available at the BLS Web site.
The uses of NALS data are many,
and ETS has published a number
of studies using this important
database. A recent one was Getting
Down to Business: Matching Welfare
Recipients to Jobs That Train, by
Anthony Carnevale and Donna
Desrochers, which used NALS
data to analyze jobs and training
needs for persons leaving the
welfare rolls. Carnevale and
Desrochers also have in process a
report that takes a broader look at
skills and the economy as a whole.

Sections 2 and 3 present the
two analyses described above. The
fourth section is titled "Looking
Backward." It traces trends from
the post-World War II period to
the 1980s. A substantial amount
of information is available, coming
most importantly from the work
of James Scoville. The last section
is "Putting it in Context," which
tries to explain what this informa-
tion means, and does not mean, in
the broader context of the opera-
tion of the labor market.

5 Also at the BLS Employment Projections Web site, http://www.stats.b1s.goviemphome.htm, under "Most Requested Tables."
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SECTION 1

MEASURING LITERACY

This section of the report describes
NALS and its definition of literacy.
NALS provides the most detailed
portrait that has ever been avail-
able on the conditions of literacy
in the United Statesand on
the unrealized potential of the
nation's citizens.6

For the 1992 survey, trained
staff interviewed nearly 13,600
individuals age 16 and older, who
were randomly selected to represent
the U.S. adult population; state
samples and a sample of federal
and state prison inmates pushed
the final number of individuals
surveyed to more than 26,000.
Each participant was asked to spend
about an hour responding to a series
of diverse literacy tasks, as well as to
questions about his or her demo-
graphic characteristics, educational
background, reading practices, and
other areas related to literacy.

To analyze the literacy skills of
any group, it is first necessary to
define what is meant by "literacy."
The term is often used as the
opposite of "illiteracy," which is
typically interpreted to mean not
being able to read at all, decode the
printed word, or comprehend what
is written. But literacy has a much
richer and deeper meaning than
that. Its dictionary definitions
range from being able to read and
write; to being a well-informed,

educated person; to being familiar
with literature.

NALS was guided by the
following definition of literacy,
adopted by a broadly representa-
tive group of experts:

Using printed and written
information to function in
society, to achieve one's goals,
and to develop one's knowledge
and potential.

NALS focused on three areas
of literacy proficiencyprose,
document, and quantitative.

Prose literacy the knowledge
and skills needed to understand
and use information from texts
that include editorials, news
stories, poems, and fiction; for
example, finding a piece of infor-
mation in a newspaper article,
interpreting instructions for a
warranty, inferring a theme from
a poem, or contrasting views
expressed in an editorial.

Document literacy - the knowl-
edge and skills required to locate
and use information contained in
everyday materials such as job
applications, payroll forms, trans-
portation schedules, maps, tables,
and graphs; for example, locating
a particular intersection on a street
map, using a schedule to choose the
appropriate bus, or entering infor-
mation on an application form.

Quantitative literacy the knowl-
edge and skills required to apply
arithmetic operations, either alone
or sequentially, using numbers
embedded in printed materials;
for example, balancing a check-
book, figuring out a tip, complet-
ing an order form, or determining
an amount of interest from a
loan advertisement.

Based on their performance on
the literacy tasks, respondents were
assigned scores on the three profi-
ciency scales, each ranging from 0
to 500. While most previous
studies of literacy have attempted
to identify the number of "illiter-
ates," the goal of NALS was
differentto profile the nation's
literacy skills. Thus, there is no
single point on the literacy scale
that separates illiterates from
literates, per se. Rather, each scale
is divided into five levels of profi-
ciency, each encompassing a range
of scores.

Level 1 scores from 0 to 225

Level 2 scores from 226 to 275

Level 3 scores from 276 to 325

Level 4 scores from 326 to 375

Levels scores from 376 to 500

6 NALS was funded by the U.S. Department of Education and administered by Educational Testing Service, in collaboration with Westat Inc. The
first volume in the series offers an overview of the results. See Irwin S. Kirsch, Ann Jungeblut, Lynn Jenkins, and Andrew Kolstad, Adult Literacy in
America: A First Look at the Results of the National Adult Literacy Survey, prepared by Educational Testing Service for the National Center for
Education Statistics, U.S. Department of Education, September 1993. Additional NALS reports offer a more detailed look at particular issues,
including literacy in the workforce, literacy and education, literacy among older adults, literacy in the prison population, literacy and cultural
diversity, and literacy practices.
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Individuals scoring within
one of these scale levels have a
high probability of performing the
tasks at that level successfully.'
Those who performed at Level 1
demonstrated the lowest literacy
proficiencies, while those at Level
5 displayed the highest profi-
ciencies. Similarly, the tasks that
characterized Level 1 were the least
challenging in the assessment, while
those associated with Level 5 were
the most difficult.

Sample tasks are provided here
to illustrate the types of literacy

skills exhibited by those who
performed at each level. To avoid
excessive detail, we have only
provided example tasks for prose
literacy. Readers who would like
to know more about the tasks or
see additional examples should
refer to other NALS reports.8

LEVEL 1

Prose. What does it Mean to
score at Level 1? Some individuals
scoring at this level on the prose
scale demonstrate the ability to
read relatively short pieces of text,

such as a brief newspaper article, to
find a piece of information that is
identical to or synonymous with
information given in a directive.
Typically, little or no distracting
information (information that
seems plausible but is incorrect) is
present in such tasks. Individuals
who perform at Level 1 may
succeed in prose tasks that ask
them to:

identify a country mentioned in
a short article (score of 149)

EXAMPLE TASK FOR PROSE LITERACY, LEVEL 1

Underline the sentence that tells what Ms. Chanin ate during the swim.

Swimmer completes
Manhattan marathon

The Associated Press
NEW YORKUniversity of Maryland

senior Stacy Chanin on Wednesday became
the first person to swim three 28-mile laps
around Manhattan.

Chanin, 23, of Virginia, climbed out of
the East River at 96th Street at 9:30 p.m.
She began the swim at noon on Tuesday.

A spokesman for the swimmer, Roy
Bninett, said Chanin had kept up her
strength with "banana and honey"
sandwiches, hot chocolate, lots of water
and granola bars."

Chanin has twice circled Manhattan
before and trained for the new feat by
swimming about 28.4 miles a week. The
Yonkers native has competed as a swimmer
since she was 15 and hoped to persuade
Olympic authorities to add a long-distance
swimming event.

The Leukemia Society of America
solicited pledges for each mile she swam.

In July 1983, Julie Ridge became the
first person to swim around Manhattan
twice. With her three laps, Chanin came
up just short of Diana Nyad's distance
record, set on a Florida -to -Cuba swim.

7 A high probability is defined as at least 80 percent of the time. Individuals would have a small chance of performing tasks at a higher level.

8 See the original NALS report cited in footnote 5. A summary is also provided in Paul E. Barton, Becoming Literate About Literacy, Policy Informa-
tion Report, ETS Policy Information Center, 1994.
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locate a piece of information in
a sports article (score of 210)

underline a sentence explaining
the action stated in a short
article (score of 225)

Document. Some individuals
who score at Level 1 are able to
locate a piece of information based
on a literal match between the
directive and the document, as
long as little, if any, distracting
information is present. Some
adults at this level also display the
ability to enter basic information

about themselves onto an applica-
tion form or other type of docu-
ment. Specifically, individuals at
Level 1 may be able to:

sign their name on a brief form
(score of 60)

locate a meeting time on a form
(score of 180)

use a pie chart to locate a type of
vehicle that had a given number
of sales (score of 214)

Quantitative. Some individuals
who score at Level 1 demonstrate

the ability to perform single,
relatively simple arithmetic opera-
tions, such as addition. The
numbers to be used in such tasks
are provided, and the operation to
be performed is specified. Those
scoring at the lowest level on the
quantitative scale may be able to:

total a bank deposit entry
(score of 191)

LEVEL 2

Prose. Individuals scoring at
this level on the prose scale dem-
onstrate the ability to locate a piece
of information in a piece of text

EXAMPLE TASK FOR PROSE LITERACY, LEVEL 2

A

B

A manufacturing company provides its customers with the fol-
lowing instructions for returning appliances for service:

When returning appliance for servicing, include a note telling as clearly and
as specifically as possible what is wrong with the appliance.

A repair person for the company receives four appliances with the
following notes attached. Circle the letter next to the note which
best follows the instructions supplied by the company.

The clock does not run
correctly on this clock
radio. I tried fixing it, but
I couldn't.

My clock radio is not working. It
stopped working right after
used it for five days.

C

D

The alarm on my clock
radio doesn't go off at the
time I set. It rings 15-30
minutes later.

This radio is broken. Please
repair and return by United
Parcel Service to the address on
my slip.

8 10



even when distracting information
is present. They also appear to have
little difficulty integrating, com-
paring, and contrasting two or
more pieces of information found
in printed material. Individuals at
this level are likely to be successful
on literacy tasks that ask them to:

underline the meaning of a term
in a brochure on government
benefits (score of 226)

locate two types of information
in a sports article (score of 250)

interpret instructions from
an appliance warranty (score
of 275)

Document. Those scoring at
Level 2 on the document scale
display skill at matching a piece of
information in a form or other
type of document with informa-
tion in a directive, even when
distracting information is present.
Low-level inferences are sometimes
required in performing such tasks.
In addition, individuals at Level 2
are likely able to:

locate an intersection on a
street map (score of 230)

locate eligibility information
in a table of employee benefits
(score of 246)

identify and enter background
information on a Social Security
card application (score of 259)

Quantitative. Individuals at
Level 2 display the ability to

perform a single arithmetic
operation using numbers that are
given to them or that can easily be
located in printed material. Adults
at this level are likely able to:

calculate postage and fees for
certified mail (score of 238)

determine the difference in price
between tickets for two shows
(score of 246)

calculate the total cost of
purchases from an order
form (score of 270)

LEVEL 3

Prose. Individuals scoring at
Level 3 on the prose scale demon-
strate the ability to match informa-
tion in a piece of printed material
with information in a directive
when low-level inferences are
required. They also display skill at
integrating information from
dense or lengthy text. Level 3
scorers are likely to succeed at
literacy tasks asking them to:

write a brief letter explaining
a billing error (score of 288)

find a sentence in a news article
that interprets a situation (score
of 304)

read a lengthy article to identify
behaviors that meet a stated
condition (score of 316)

Document. Individuals per-
forming at Level 3 appear to have
little difficulty integrating several
pieces of information from one or

H

more documents. They also display
skill at using and interpreting rather
complex tables and graphs contain-
ing information that is either
irrelevant or inappropriate to the
task. Adults at this level can:

identify information in a bar
chart showing energy sources
for various years (score of 277)

enter information into an
automobile maintenance
record form (score of 323)

Quantitative. Individuals at
Level 3 demonstrate skill at per-
forming tasks in which two or more
numbers must be found in a piece
of printed material to solve an
arithmetic problem. The math-
ematical operation(s) to be per-
formed can be determined from
the terms used in the directive.
Some of the tasks in this level
involve the use of a calculator.
Adults at Level 3 are likely able to:

calculate the difference between
the regular and sale prices of an
item in an advertisement (score
of 278)

determine the discount from an
oil bill if paid within 10 days
(score of 308)

calculate miles per gallon using
information from a mileage
record chart (score of 321)

LEVEL 4

Prose. Individuals scoring at this
level display the ability to match
multiple pieces of information in

9



EXAMPLE TASK FOR PROSE LITERACY, LEVEL 3

List two things that Chen became involved in or has done
to help resolve conflicts due to discrimination.

IDA CHEN is the first Asian-American woman to
become a judge of the Commonwealth of Pennsylvania.
She understands
discrimination because she
has experienced it herself.

Soft-spoken and eminently dignified,
Judge Ida Chen prefers hearing about a
new acquaintance rather than talking
about herself. She wants to know about
career plans, hopes, dreams, fears. She
gives unsolicited advice as well as
encouragement. She instills confidence.

Her father once hoped that she
would become a professor. And she
would have also made an outstanding
social worker or guidance counselor.
The truth is that Chen wears the caps of
all these professions as a Family Court
judge of the Court of Common Pleas of
Philadelphia County, as a participant in
public advocacy for minorities, and as a
particularly sensitive, caring person.

She understands discrimination
because she has experienced it herself.
As an elementary school student, Chen
tried to join the local Brownie troop.
"You can't be a member," she was told.
"Only American girls are in the
Brownies."

Originally intent upon a career as a
journalist, she selected Temple Univer-
sity because of its outstanding journal-
ism department and affordable tuition.
Independence being a personal need, she
paid for her tuition by working for
Temple's Department of Criminal
Justice. There she had her first encoun-
ter with the legal world and it turned
her career plans in a new direction
law school.

Through meticulous planning, Chen
was able to earn her undergraduate
degree in two and a half years and she
continued to work three jobs. But when
she began her first semester as a Temple
law student in the fall of 1973, she was
barely able to stay awake. Her teacher
Lynne Abraham, now a Common Pleas
Court judge herself, couldn't help but
notice Chen yawning in the back of the
class, and when she determined that
this student was not a party animal but
a workhorse, she arranged a teaching
assistant's job for Chen on campus.

After graduating from Temple Law
School in 1976, Chen worked for the
U.S. Equal Employment Opportunity
Commission where she was a litigator
on behalf of plaintiffs who experienced
discrimination in the workplace, and

then moved on to become the first
Asian-American to serve on the
Philadelphia Commission on Human
Relations.

Appointed by Mayor Wilson Goode,
Chen worked with community leaders
to resolve racial and ethnic tensions and
also made time to contribute free legal
counsel to a variety of activist groups.

The "Help Wanted" section of the
newspaper contained an entry that
aroused Chen's curiosity an ad for a
judge's position. Her application
resulted in her selection by a state
judicial committee to fill a seat in the
state court. And in July of 1988, she
officially became a judge of the Court of
Common Pleas. Running as both a
Republican and Democratic candidate,
her position was secured when she won
her seat on the bench at last Novem-
ber's election.

At Family Court, Chen presides over
criminal and civil cases which include
adult sex crimes, domestic violence,
juvenile delinquency, custody, divorce
and support. Not a pretty picture.

Chen recalls her first day as judge,
hearing a juvenile dependency case
"It was a horrifying experience. I broke
down because the cases were so
depressing," she remembers.

Outside of the courtroom, Chen has
made a name for herself in resolving
interracial conflicts, while glorying in
her Chinese-American identity. In a
1986 incident involving the desecration
of Korean street signs in a Philadelphia
neighborhood, Chen called for a
meeting with the leaders of that
community to help resolve the conflict.

Chen's interest in community
advocacy is not limited to Asian
communities. She has been involved in
Hispanic, Jewish and Black issues, and
because of her participation in the
Ethnic Affairs Committee of the Anti-
Defamation League of B'nai B'rith,
Chen was one of 10 women nationwide
selected to take part in a mission to
Israel.

With her recently won mandate to
judicate in the affairs of Pennsylvania's
citizens, Chen has pledged to work
tirelessly to defend the rights of its
people and contribute to the improve-
ment of human welfare. She would have
made a fabulous Brownie.

Jessica Schultz
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a piece of writing. Further, they
appear to be able to integrate or
synthesize information from com-
plex or lengthy pieces of text and to
make complex inferences about
what they read. They are likely to
succeed at tasks that ask them to:

state in writing an argument
made in a lengthy newspaper
article (score of 328)

contrast views expressed in two
editorials on fuel-efficient cars
(score of 359)

compare two metaphors used
in a poem (score of 374)

Document. Individuals at Level
4 are able to make high-level
inferences to interpret various types

of documents. They also appear to
have little difficulty performing
tasks that involve the use of
conditional information. They
are likely able to:

use a table to identify the
percentage of cases that meet
specified conditions (score
of 342)

EXAMPLE TASK FOR PROSE LITERACY, LEVEL 4

Contrast Dewey's and Hanna's views about the existence of technologies that can be used to produce more
fuel-efficient cars while maintaining the size of the car.

Face-Off: Getting More Miles Per Gallon
Demand cars with
better gas mileage

By Robert Dewey
Gnat columnist

WASHINGTON Warning: Auto-
makers are resurrecting their heavy-
metal dinosaurs, eke gee guselers.

Government reports show that average
new-car milt:Nebo, declined to 28.2 miles
per gallon the 1988 level. To reverse
this trend, Congress must significantly
increase existing gas-mileage standards.

More than half our Nobel laureates
and 700 members of the National Acad-
emy of Sciences recently called global
warming -the roost serious environmen-
tal threat of the 21st century.' In 1989,
oil imports climbed to a near -record 48%
of U.S. consumption. Increasing gas
mileage is the single biggest step we can
take to reduce oil imports and curb global
warming Greater efficiency also lowers
our trade deficit (oil imports represent
40% of It) and decreases the need to drill
in pristine areas.

Bigger engines and bigger are mean
bigger profits ibr automakers, who offer
us the products they want us to buy.
More than ever, American, want prod-
ucts that have less of an environmental
impact. But with only few fuel-efficient
cars to choose from, how do we find ones
that meet all our needs?

Government studies show automakere
have the technology to dramatically im-

prove gas mileage while maintaining
the 1987 levels of comfort, performance
and size mix of vehicles. Auteuil:kers also
have the ability to make their products
safer. The coat of them improvements
will be offset by savings at the gas pumpl

Can can average 45 mpg and light
trucks 85 mpg primarily by utilizing en-
gine and transmission technologies al-
ready on a few are today Further im-
provements are possible by using tech-
nologies like the two-stroke engine and
better aerodynamics that have been de-
veloped but not used.

When the current vehicle efficiency
standards were proposed in 1974, Ford
wrongly predicted that they 'would re-
quire either all sub.Finto-aired vehicle,
or some mix of vehicles ranging from
sub-subcompact to perhaps a Maverick."
At that time, Congress required a 100%
efficiency increase; raising gas mileage
to 45 mpg requires only a 80% increase.

Americans want comfortable, safe and
efficient cars. If auto:oaken won't pro-
vide them, Congress must mandate them
when it considers the issue this summer.

Let's hope lawmakers put the best in-
tenet of the environment and the nation
ahead of the autainakene lobbyists and
political action committees.

Rawl Dewy Le e commotion analyse eh.
mammal /Wit* Peundaslas.
&wined b porniaiew of USA 7bdo.

Don't demand end
to cars people want

By Thomas H. Manna
Guest columnist

DETROIT Do Americans look for.
ward to the day when they'll have to haul
groceries, shuttle the kids to and from
school or take family vacations in compact
and subcompact cars?

I doubt it which is why V.& and
import cannakers oppose the 40- miles-
per- gallon to 46 mpg corpora*: average
fuel economy mandates that some are
pahhig in Congrees, either to curb tailpipe
carton dide emissions because of alleged
global warming or for energy conservation.

Since the mid-1970e, automakere have
doubled the fleet average Nei economy of
new cars to 25mpg and tlirther prayers
will be made.

Compact and subcompact cars with
mileage of 40 mpg or better are now
available, yet they appeal to only 5% of
U.S. car buyers.

But to achieve a U.B. fleet average of 40
mpg to 45 mpg, =makers would have to
sharply limit the availability of family-
site models and dramatically trim the aim
end weight of most cars.

There simply are not magic technolo.
glee to meet such a standard.

Almost every car now sold in the USA

would have to be drastically downwind,
and many would be obsolete.

As result, Americans each year would
be unable to buy the vehicles most suited
for their needs: mid- and family -aloe
models, luxury automobiles, mid-vans,
small trucks and utility vehicles.

The fleet shift to compacts and 'abeam-
pieM could also farce the ckIng ammo-
loly plants, supplier firms and deelenbipe,
at a cost of thousands of U.B. Jobe.

Although a growing number of scientists
are skeptical of global warming, the issue
deserves thorough international Wield&
evaluation, not premature unilateral U.S.
action.

Carbon dioxide emissions from U.B. ve-
hicles total lees than 2.6% of worldwide
'greenhouse' gases. Even doubling today's
corpora* average Sal economy for U.S.
cars if technically possible would cut
those gases about .6%

Whatever the motivation alleged
global warming or energy conservation
the stakes are high for millions ofAmeri-
cans and thousands of U.S. jobs In unreal-
istic corporate average fuel economy
mandates.

ruses FL Rome ia prat/dent red dif snake
fil., la. IOW *hick ilesseechsren Awels.
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EXAMPLE TASK FOR PROSE LITERACY, LEVEL 5

Identify and summarize the two kinds of challenges that
attorneys use while selecting members of a jury.

DO YOU HAVE A QUESTION?
QUESTION: What is the new program for

scheduling Jurors?

ANSWER: This is a new way of organizing
and scheduling jurors that is being intro-
duced all over the country. The goals of
this program are to save money, Increase
the number of citizens who are summoned
to serve and decrease the inconvenience
of serving.

The program means that instead of call-
ing jurors for two weeks, jurors now serve
only one day, or for the length of one trial
If they are selected to hear a case. Jurors
who are not selected to hear a case are
excused at the end of the day, and their
obligations to serve as jurors are fulfilled
for three years. The average trial lasts
two days once testimony begins.

An Important part of what is called the
One Day One Trial program is the
"standby" juror. This is a person called to
the Courthouse if the number of cases to
be tried requires more jurors than origi-
nally estimated. Once called to the Court-
house, the standby becomes a "regular
juror, and his or her service is complete at
the end of one day or one trial, the same
as everyone else.

Q. How was I summoned?

A. The basic source for names of eligible
jurors is the Driver's Ucense list which is
supplemented by the voter registration
list. Names are chosen from these com-
bined lists by a computer in a completely
random manner.

Once in the Courthouse, Jurors are
selected for a trial by this same computer
and random selection process.

0. How is the Jury for a particular trial
selected?

A. When a group of prospective Jurors Is
selected, more than the number needed
for a trial are called. Once this group has
been seated in the courtroom, either the
Judge or the attorneys ask questions.
This is called volt. dire. The purpose of
questions asked during volr dire is to

ensure that all of the jurors who are
selected to hear the case will be unbi-
ased, objective and attentive.

In most cases, prospective jurors will be
asked to raise their hands when a particu-
lar question applies to them. Examples of
questions often asked are: Do you know
the Plaintiff, Defendant or the attorneys in
this case? Have you been involved in a
case similar to this one yourself? Where
the answer is yes, the jurors raising hands
may be asked additional questions, as
the purpose is to guarantee a fair trial for
all parties. When an attorney believes
that there is a legal reason to excuse a
juror, he or she will challenge the Juror for
cause. Unless both attorneys agree that
the juror should be excused, the Judge
must either sustain or override the chal-
lenge.

After all challenges for cause have been
ruled upon, the attorneys will select the
trial jury from those who remain by exer-
cising peremptory challenges. Unlike
challenges for cause, no reason need be
given for excusing a juror by peremptory
challenge. Attorneys usually exercise
these challenges by taking turns striking
names from a list until both are satisfied
with the jurors at the top of the list or until
they use up the number of challenges
allowed. Challenged jurors and any extra
jurors will then be excused and asked to
return to the jury selection room.

Jurors should not feel rejected or insulted
If they are excused for cause by the Court
or peremptorily challenged by one of the
attorneys. The voir dire process and
challenging of Jurors Is simply our judicial
system's way of guaranteeing both par-
ties to a lawsuit a fair trial.

0. Am I guaranteed to serve on a jury?

A. Not all jurors who are summoned actually
hear a case. Sometimes all the Judges
are still working on trials, from the previ-
ous day, and no new jurors are chosen.
Normally, however, some new cases begin
every day. Sometimes jurors are chal-
lenged and not selected.

14
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use a schedule to determine
which bus to take in a given
situation (score of 352)

use a table to identify a pattern
of oil exports over time (score
of 352)

Quantitative. Individuals at
this level have little difficulty
performing two or more arithmetic
operations in a sequence. They can
also perform single arithmetic
operations in which the quantities
are found in different types of
displays, or in which the opera-
tions must be inferred from the
information given or from prior
knowledge. These individuals are
likely to succeed when asked to:

use information in a news article
to calculate how much money
should go to raising a child
(score of 350)

use an eligibility pamphlet to
calculate how much money a
couple would receive for basic
supplemental security income in
one year (score of 368)

LEVEL 5

Prose. Individuals at this level
have little difficulty finding infor-
mation in dense text that contains
a considerable amount of distract-
ing information. They can also
make high-level inferences and use
specialized background knowledge
to help them understand what they
read. Level 5 scorers can succeed at
tasks asking them to:

compare the approaches stated
in a narrative on growing up
(score of 382)

summarize two ways in which
lawyers may challenge prospec-
tive jurors (score of 410)

interpret a brief phrase from
a lengthy news article (score
of 423)

Document. These individuals
have the ability to search through
complex displays that contain
several pieces of distracting
information. They also have little
difficulty making high-level
inferences and using specialized
background knowledge to interpret
information in documents. They
are likely able to:

use information in a table to
complete a graph, including
labeling the axes (score of 378)

use a table to compare credit
cards, identify two categories of
comparison, and write about the
differences (score of 387)

use information from a table to
write a paragraph about a school
survey (score of 395)

Quantitative. Individuals at
this level can perform multiple
arithmetic operations sequentially.
They are also able to find the
features of problems in a piece
of printed material and to use
their background knowledge to

tI

1 5

determine the quantities or opera-
tions needed. People at this literacy
level are likely to succeed with
tasks that ask them to:

use an order form to calculate
the shipping costs and total
costs of items (score of 382)

use information from a news
article to calculate the difference
in times for completing a race
(score of 405)

O use a calculator to figure the
total cost of carpet for a room
(score of 421)
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SECTION 2g

LITERACY AND

OCCUPATIONS

In this section we will answer the
following questions: (1) How
much have the overall literacy
requirements of jobs in America
changed, on average, from 1986 to
1996, and (2) How much are they
expected to change from 1996 to
2006? More specifically, we will
examine in detail the expected
changes from 1996 to 2006,
focusing on the fastest and slowest
growing occupations as well as the
occupations with the highest and
lowest literacy requirements.

The occupational employment
data for past years, as well as the
projections for 2006, are the
product of the U.S. Bureau of
Labor Statistics (BLS), which has
been making such projections
since about World War II. They
have been correct in the direction
of change, but often miss the mark
in the amount of change in an
individual occupation.9

The estimates of literacy
requirements we will marry to
these BLS data and projections
were explained in the preceding
section. What we will be discussing
is the change in literacy require-
ments in the workforce that result
from the changing distribution
of employment among the

occupations. For example, average
literacy requirements in the entire
workforce will be affected by a
large increase in the number of
truck drivers (who have average
prose literacy requirements of
268), growing from 2.2 million in
1986 to 2.7 million in 1996, and
projected to reach 3.1 million by
2006. We can also measure the
effect of this change on the large
subgroup of occupations that
include truck drivers"operators,
fabricators, and laborers."

However, we have no measure
of whether the literacy requirement
to be a truck driver, for example,
was different in 1986 than in
1996, or will change from 1996 to
2006, an issue we discuss in the
section, "Putting it in Context."
When changes in the content
of jobs are very large, perhaps
because of changes in technology,
the result is frequently the creation
of an occupation with a new title,
rather than a large change within
the previously existing occupa-
tionalthough that may happen
also. Occupations are being created
and discarded, although large-
scale changes of this kind do not
likely happen within short-term
time frames, such as the 20-year
period being examined here.
For example, farriers have been
around for a long time, but in ever
dwindling numbers.

Articles about past and future
workforce trends frequently render
conclusions about the direction or
magnitude of change in education
or skill requirements. The most
frequently reported aspect is of the
fastest growing occupations, often
shown in terms of those occupa-
tions with the highest percentage
increase. The projections for the
25 occupations with the highest
percentage increase can be seen in
Figure 1. These 25 occupations
combined are expected to grow
from 6.8 million in 1996 to 10.5
million in 2006, an increase of 69
percent. For these 25 occupations
the combined average prose
requirement was 300 in 1996,
rising to 302 in 2006. This con-
trasts to an average score of 291 for
all occupations in 1996. These 25
fastest growing occupations have a
considerably higher prose, docu-
ment, and quantitative literacy
requirement than the average for
all occupations.

Figure 1 also shows the 25
occupations with the largest
percentage decrease, dropping from
1.5 million to 1.0 million between
1996 and 2006. For these jobs, the
average prose requirement is below
the national average. Jobs that are
increasing have substantially higher
prose/literacy requirements than
jobs that are declining, with a net
effect of raising average literacy

9 For a recent analysis of the historical record on the accuracy of these projections, see "The Quality of BLS Projections: A Historical Account," Neal
H. Rosenthal, The Monthly Labor Review, Volume 122, Number 5, May 1999.
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Figure 1
25 Occupations with the Largest Percentage Increase
and Decrease, 1996 to 2006
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Source: The methodology used to create the data for this figure was
detailed in the Introduction.

Figure 2
25 Occupations with the Largest Numerical Increase
and Decrease, 1996 to 2006
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Source: The methodology used to create the data for this figure was
detailed in the Introduction.
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requirements. However, the
number of positions involved is
relatively small (just over 10
million for those increasing and
one million for those decreasing,
out of a total of more than 150
million projected for 2006), so this
change cannot affect the overall
literacy requirements of the
workforce. While these occupa-
tions do not have enough employ-
ment to change the average for the
work-force as a whole, the infor-
mation does have significance for
career and education planning, and
suggests the direction of change
for the longer-term future.

The larger impact can be
expected to come from the occupa-
tions that are growing the most in
actual numbers, shown in Figure 2.
The 25 occupations with the
greatest growth are expected to
increase from 40 million in 1996
to more than 48 million in 2006.
This kind of growth can have a
substantial impact on the entire
distribution. However, the average
literacy requirements are a bit
lower than the overall averages, so
this growth is not a source of
increase in literacy requirements.

The 25 occupations with the
largest expected numerical decline
summed to 10.7 million in 1996
and 9.6 million in 2006; big
declines are not expected. These
declining occupations, on average,
have literacy requirements almost
identical to those of the occupa-
tions that are increasing, so on
net these declining occupations
have not affected the overall
average requirements.
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Many will be interested in
what these rapidly growing
occupations are, from the stand-
point of education requirements
and career planning. The fastest
growing occupations, both in rate
and number, are shown in Tables
1 and 2. Among those with the
highest percentage increase are
some occupations with much
higher than average literacy
requirements, such as computer
scientists, computer engineers,
and systems analysts. But the list
also includes occupations substan-
tially below the average in literacy
requirements, such as home health
aides, physical therapy aides, and
amusements and recreational
attendants. Most, though, are
above the average.

Among those jobs that are
growing most in numbers, reflec-
tive of the greatest job opportuni-
ties, are occupations on both ends
of the literacy scale. Leading the
job-growth list are "all other sales
and related workers," with literacy
requirements somewhat above the
average, followed by cashiers, with
requirements well below the
average, followed by systems
analysts, with requirements way
above the average.

Another window into literacy
requirements in the labor force is
to look at the occupations with the
highest prose requirements and
those with the lowest. The 25
occupations with the highest prose

16

requirements totaled 6.4 million
in 1996, increasing to 8.1 million
in 2006, for an increase of 27
percent. The average prose score
for these 25 was 345. The 25
occupations with the lowest prose
requirements totaled 7.0 million
in 1996, rising to 8.4 million by
2006, for an increase of 20 per-
cent. These 25 occupations had
an average prose score of 246. Both
those occupations with the highest
literacy requirements and those
with the lowest requirements are
growing substantially in terms
of numbers and are above the
average growth for all occupations

(14%), with occupations with the
highest requirements, growing
faster than those with the lowest
requirements (see Figure 3).

The occupational classification
system itself introduces problems
in comparisons such as the above.
Occupations that have lower
literacy and educational require-
ments tend to be broken down
into more detail than those at the
top, affecting the comparisons in
an artificial way. If broader occupa-
tional classifications are used, for
example, the growth rate for the
25 with the lowest prose require-
ments would be substantially less

Figure 3
Occupations with the Highest and Lowest Literacy
Requirements
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than what is reported here, where
no such aggregation is employed.

In Table 3, we have summa-
rized the information presented
above in terms of the different sets
of 25 occupations, their average
literacy requirements, and the
percent growth from 1996 to
2006, comparing them to the
average for all jobs.

The final question is what is
the overall net change from 1986
to 2006? The answer is that the
many differences in the growth
of individual occupations balance
each other out, so that overall
literacy requirements are stable
over the 20-year period, from
1986 to 2006. (See chart
above right.)

The above analysis is of the
structure of the entire economy,
of changes in literacy requirements
as a result of change in the distri-
bution of occupations. It does
not answer the question of whether
there are changes in the literacy
requirements for those jobs new
entrants to the labor force have
taken, or will be taking, and this
limits the data's usefulness for
educational counseling. For
example, new jobs accounted for
only 14 percent of employment in
1996, and are projected to be
12 percent of employment in
2,006. If requirements were
advancing or declining for these
new jobs, it would have little affect
on averages for total employment,
over short periods of time. In the
next section, we focus on "new
job openings."

Average Literacy Requirements

Prose Document Quantitative

1986 294 290 294

1996 295 290 294

2006 295 291 295

Table 3
Summary Comparisons of Average Prose Literacy
Requirements, 1996

Average Prose PercentPge
Requirements in Change,

1996 1996-2006

25 Occupations with Highest
Literacy Requirement 345 +27%

25 Occupations with Greatest
Percentage Increase, 1996-2006 308 +55%

25 Occupations with Greatest
Numerical Increase, 1996-2006 291 +23%

Average for All Occupations 295 +14%

25 Occupations with Lowest
Literacy Requirement 246 +20%

25 Occupations with Greatest
Numerical Decrease, 1996-2006 292 -32%

25 Occupations with Greatest
Percentage Decrease, 1996-2006 291 -10%

Source: Complete data tables are in appendix.
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SECTIDN 3

1:-_,IDUCATION9

TRAINING, AND

OCCUPATIONS

The previous section addressed the
literacy requirements of occupa-
tions. Here we look at the educa-
tion and training levels typically
required for employment in those
occupations. Literacy level and
formal education level are not the
same thing, nor can formal levels
of education be equated to levels of
literacy. So, we must look at them
separately. In any event, a person
does not enroll in an education
program to attain a particular scale
score on the literacy assessment to
qualify for a job; he or she goes to
a community college or a four-year
college. Literacy is related to years
of education: the higher the
education level, the higher the
average literacy score, on average.
But each category of educational
achievement shows a wide disper-
sion of literacy scores.

This dispersion is shown in
Figure 4. Prose proficiency is
shown by percentiles for each level
of education. The shaded area
shows the large overlap in prose
proficiency of different levels of
educational achievement. A large
proportion of adults at all levels of
education are in the scale score
range of from about 230 to 340.
There are several reasons for this.
First, the level of educational
achievement varies depending on
the individual and on the quality
of the institution a student
attended. Also, the literacy

20

Figure 4
Percentile Distribution of Prose Literacy Proficiency by
Education Level, 1992
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assessment measures proficiency in
performing day-to-day real-world
tasks, not proficiency with subject-
matter material taught in schools.
And different school subject areas
will produce different proficiencies
on the prose, document, and
quantitative literacy scales. For
example, a person with a degree in
mathematics is likely to do better
on the quantitative scale than
would a student with a degree in
art appreciation.

It is also interesting to note
that earnings of adults vary with
literacy proficiency, even within
specific levels of education attain-
ment. For example, individuals
with a bachelor's degree who have
higher literacy scores earn more
than those who have lower literacy
scores. This indicates that both
education level and literacy profi-
ciency level are important for
success in the labor market. This
can be seen clearly in Figure 5,
which shows average weekly wages
both by level of literacy proficiency
and level of educational attainment.

The data used to examine
educational requirements of
occupations was obtained from the
Bureau of Labor Statistics (BLS).
The BLS has long had the Occupa-

tional Outlook Handbook, and
makes available, in table format,
the statistics it collects (or projects)
for each of 510 occupations.m

The BLS identifies, for each
occupation, "the education and

Figure 5
Document Literacy and Weekly Wages, by Education
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10 See Occupational Projections and Training Data, U.S. Department of Labor, Bureau of Labor Statistics, Bulletin 2501, January 1998. Or go to the
BLS Web site at http://www.stats.bisgov.
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training needed by most workers
to become fully qualified." It
shows the employment in that
occupation in 1996, and projects it
to 2006. Importantly, it also shows
the annual average job openings
"due to growth plus total replace-
ment needs," as well as openings
due to growth plus net replace-
ment needs. According to the BLS,
the first measure provides "the
broadest measure of opportunities
and identifies the total number of
employees needed annually to
enter an occupation." The analyses
this author has seen, of growth and
educational requirements, have all
been of the average change in the
employment level, or "net new
jobs," rather than of job openings
that come about from growth,
turnover, and retirements. As we
will see, these are quite different,
and it is the openings that are
important-no one gets hired for a
"net new job."

A summary of the BLS data is
provided in Table 4, showing, by
training and education require-
ments, employment in 1996 and
in 2006, and the numerical and
percentage increases. Figure 6
compares employment, by educa-
tion level and training require-
ments, in 1996 and 2006. An
inspection of Table 4 shows that,
generally, the occupations that
have the highest percentage increase
are those that require the most
education, but those that have
the greatest growth in number of
jobs generally require the least
education and training. An
exception that stands out are .

jobs requiring a four-year college

22

Table 4
Employment in 1996 and 2006, by Education and Training
Level Typically Required

Training and Education Total
Required Employment

(in thousands)

Change Percent
(in thousands) Change

1996 2006

Short-term
on-the-job training 52,118 59,064 +6,946 +13.0%

(Short-term on-the-job training
with high proportions of
part-time positions)" (22,105) (27,388) +5,283 +24%

Long-term
on-the-job training 12,370 13,500 +1,130 +9.0%

Postsecondary vocational
preparation 8,094 8,689 +595 +7.0%

Associate degree 4,120 5,036 +916 +22%

Work experience plus
degree 8,972 10,568 +1,596 +18%

Bachelor's degree 15,741 19,953 +4,212 +27%

Master's degree 1,370 1,577 +207 +15%

First professional
degree 1,706 2,013 +307 +18%

Doctoral degree 1,017 1,208 +191 +19%

Moderate levels of
on-the-job training 16,787 18,048 +1,261 +7.5%

Total 122,295 139,656 17,361 +14%

Education/training
Not Identified 10,058 11,271 1,213 +12%

Total employment 132,252 1 50,927 18,574 +14%

. Also included in Short-term OJT category
Source: U.S. Bureau of Labor Statistics, op. cit.
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Figure 6
Employment in 1996 and 2006, by Education and Training Level Typicaly Required
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degree, which are expected to
jump by 4.2 million, higher than
any category except those requiring
only short-term on-the-job train-
ing, with a projected increase
of almost 7 million. This is the
typical way of looking at changes
in educational requirements,
irrespective of how these require-
ments are measured.

Table 5 shows how the net
change (all increases) in employ-
ment by education/training
category compares with annual job
openingsthe measure that
represents actual job openings is
several times higher than the
measure that reflects change in
employment level. In other cases,
job openings are lower than the
change in employment level. The
third column shows the ratio
between the two. For example, for
jobs requiring long-term on-the-
job training, the openings are three
times the employment change,
while the openings for jobs requir-
ing a first professional degree such
as a law degree are less than a third
of the employment change. This
reflects differences in turnover in
that occupational group, as well as
differences in retirements expected.

For any one level of education
and training, what portion of all
new jobs does any one such level
represent? That can be seen in
Figure 7, which shows the distribu-
tion of "new jobs" by education/
training level. Here, we see the
difference these ratios, shown in
Table 5, make. While jobs requir-
ing only short-term on-the-job
training account for 40 percent
of the employment increase, they

24

Table 5
Average Annual Job Openings to Change in Total
Employment, by Training and Education

Training and Education Change
Required in Total

Employment
(in thousands)

Average
Openings
1996-2006

Ratio

Short-term
on-the-job training +6,946 +14,731 2.1

(Short-term on-the-job training
with high proportions of
part-time positions)* (+5,283) (+8,119) 1.5

Moderate levels of
on-the-job training +1,261 +3,025 2.4

Long-term
on-the-job training +1,130 +3,370 3.0

Postsecondary vocational
preparation +595 +1,067 1.8

Associate degree +916 +468 .5

Work experience plus
degree +1,596 +1,178 .7

Bachelor's degree +4,212 +2,199 .5

Master's degree +207 +246 1.2

First professional
degree +307 +99 .3

Doctoral degree +191 +150 .8

Total +17,361 +26,533 1.5

'Also included in Short-term OJT category
Source: U.S. Bureau of Labor Statistics, op. cit.
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account for 56 percent of the new
openings. Part-time jobs make up
a high proportion of this category.
The line underneath separates out
the occupations with a very high
proportion of part-time workers,
with the percentages shown in
parenthesis; they represent 18
percent of the employment increase
and 30 percent of the annual job
openings. Jobs requiring bachelor's
degrees represent a whopping
24 percent of the employment
increase, but just 8 percent of the
annual job openings.

Figure 7 reveals that a modest
proportion of annual job openings
require advanced education,
relative to the proportion they
represent of the employment
increase. Occupations requiring an
associate degree or higher represent
43 percent of the net employment
increase, but just 16 percent of
annual job openings. The distinc-
tion does make a difference in the
picture of education and training
requirements and projected growth
in opportunities. For comparison
purposes, the statistics show that
over a fourth of 25- to 29-year
olds attain a bachelor's degree or
higher, little changed in the last
quarter century. Adding in
associate's degrees would boost this
to near a third.

In the above discussion,
occupations have been aggregated
by education/training requirement.
In Table 6, all 25 occupations
that have the highest numerical
growth are shown, with the
education/training requirement
for each occupation.

Figure 7
Distribution of Employment increases and Annual
Job Openings, 1996-2006, by Training and Education
Typically Required
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the report are available at the BLS Web site, http://www.stats.b1s.gov.
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SECTION 4 g

LOOKING MAcKwARD

The previous two sections address
the present, the recent past, and
the future. What were the trends
before this? How have skill and
education levels changed since, say,
the World War II period? There are
reasonably good answers to those
questions, within the limitations
of the data sources available for
analysis. While in many respects
the data available for that time
period is less adequate than recent
data, the sophistication of the
analysis at that time was more
advanced than anything done since.

The principal work with which
we will begin originated in a
doctoral thesis by a student at
Harvard, James G. Scoville, under
the supervision of his adviser, John
T. Dunlop, who is known (among
many other things) for his work on
the structure of jobs in firms and
the U.S. economy. Scoville sets
out to develop a methodology for
analyzing the economy's job
content," and begins with a
definition of job families and
clusters formulated by Dunlop,
for application at the factory level:

[It] is a stable group of job classifi-
cations or work assignments within
a firm ... which are so linked
together (a) by technology, (b) by
the administrative organization of
the productive process, including
policies of transfer and promotions,
or (c) by social custom that they

have common wage-making
characteristics.12

Scoville applies his methodol-
ogy to the available data, although
his aim is to stimulate better data
collection and classification by the
Census Bureau that would be more
reflective of job content.

Scoville started with a different
and expanded set of job families
than was used by the Census,
trying to achieve more homoge-
neous groupings. He arrived at the
following 15:

TOOLS

a. specialized

b. non-specialized

MACHINES AND EQUIPMENT

a. specialized

b. non-specialized

INSPECTION

VEHICLE OPERATION

FARMING

SALES

a. considerable knowledge
of product

b. little knowledge of
product

CLERICAL

PERSONAL SERVICES

ENTERTAINMENT

PROTECTION

EDUCATION AND TRAINING

HEALTH SERVICES

WELFARE SERVICES

ADMINISTRATION AND

ORGANIZATION

RESEARCH AND DESIGN

Having done this, Scoville
asked the next question: "Can
content levels be defined within
[these] job families which are in
some way comparable so they can
be summed across job families?"
To do so, he would have to
develop a description of job
requirements. And the only useful/
available source for this informa-
tion was an ambitious undertaking
of the United States Employment
Service in its analysis of jobs drawn
from its Dictionary of Occupa-
tional Titles (DOT), and entitled
Estimates of Worker Traits Charac-
teristics for 4,000 Jobs, published in
1956. The jobs were rated for a
number of characteristics, includ-
ing aptitude, interests, tempera-
ments, training time required
(general and specific), as well as
level of general education develop-
ment. The 11 aptitudes referenced
in this study included general
intelligence, verbal ability, numeri-
cal ability, and spatial perception.

Scoville put these 4,000 jobs
into his revised classification of
Census jobs. These characteristics,
he thought, should be related to
"the sorts of training, abilities,
skills, and responsibilities for
which wages are presumably the
reward," and he proceeded to
estimate the market value for each

I I James G. Scoville, The Job Content of the U.S. Economy, 1940-1970, A Wertheim Committee publication, McGraw-Hill Book Company, 1969.
t

12 John T Dunlop, "The task of contemporary theory," in John T Dunlop (ed.), The Theory of Wage Termination, London, Macmillan Co., 1957.
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characteristic through a regression
of such requirements on 1960
median occupational earnings.

The resulting analysis yielded
an explanation of 33 percent of the
variation in wages, and when other
requirements were added (such as
age-as proxy for experience-
desired by employers, for example)
the model explained about 60
percent of the variation. This, then,
became the basis for differentiating
job content within job families,
and permitted regrouping across
job families on the basis of esti-
mated content levels. Scoville
regrouped the jobs into five levels.13

Further, Scoville applied his
estimating process to the occupa-
tional projections for 1970, using
those of the National Planning
Association. The following sum-
mary table results.

Table 7 shows a continual and
gradual increase in the jobs with
the highest content (Levels I and
II), and corresponding decline at
the bottom (Levels IV and V).

As noted above, the worker
trait study included analysis of the
required general educational
development (GED) and years of
specific vocational preparation
(SVP). The GED is expressed in
a scale but was converted to years
of school by Richard S. Eckaus
(see Table 8).14

13 Occupations with regression estimates
standard deviations below were placed

14 Richard S. Eckaus, "Economic criteria

Table 7
Job Content Levels, 1940-1950 (percentage)

Content
Level

1940 1950 1960 1970
Projected

6.1 6.8 8.7 9.4
9.6 11.5 14.2 16,1

III 28.5 32.5 34.2 34.7
IV 24.5 20.8 17.0 15.8
V 31.6 28.4 25.9 24.0

Note: Level I is highest in skill content.

Table 8
General Educational Development, Specific Vocational
Preparation Requirements, and Job-Content Levels,
1940-1970

(Number of years required for general educational development)

Content
Level

1940 1950 1960 1970
Projected

Total 9.99 10.14 10.37 10.49
16.31 16.21 16.17 16.11
12.01 12.04 12.11 12.17

III 10.54 10.50 10.46 10.43
IV 9.75 9.63 9.48 9.43
V 7.85 7.89 7.93 7.96

(Number of years required for specific vocational preparation)

Content
Level

1940 1950 1960 1970
Projected

Total 1,78 1.82 1.86 1.88
5.40 5.30 5.27 5.23
3.21 3.19 3.18 3.19

III 1.92 .82 1.63 1.49
IV 1.40 1.29 1.12 1.03
V .82 .81 .80 .79

Source: Scoville, op.cit.

more than three standard deviations above the mean were placed in Level I, and those more than three
in Level V. Those between were divided roughly into three equal parts.

for education and training," Review of Economics and Statistics, May 1964.
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Again, we see a gradual rise in
the average education and training
required for total employment,
although there were generally
decreases within the five levels.
The greater growth in the higher
content levels accounts for the rise
in the average, while a changing
composition within the levels
accounts for changes in averages
for each level. Scoville-Eckaus
estimate an increase from 10 years
of education required, on average,
in 1940, to 10.5 years in 1970
a very modest rise. During that
general period, the mean educa-
tional attainment of men rose
from 8.6 years to 12.0 years,
and for women from 9.8 years
to 12.1 years.

In the recent past, the most
widely quoted study of changing
educational requirements of jobs
was the 1987 report Workforce
2000, by William B. Johnston and
Arnold H. Packer.15 Johnston and
Packer performed an analysis using
the GED scale used in the U.S.
Department of Labor's Dictionary
of Occupational Titles (DOT),
marrying that information to
occupational data and projections
provided by the U.S. Bureau of
Labor Statistics. As is frequently
the case in such presentations, the
analysis presented in the text of
Workforce 2000 was of the most
rapidly growing (in percentage
terms) and most rapidly declining
occupations. In this respect, the

findings were similar to those in
this report that use the data from
the National Adult Literacy Survey
and the Position Analysis Ques-
tionnairethat the fastest growing
occupations had higher require-
ments than the declining ones.
Workforce 2000 summed it up this
way: "Ranking of all jobs according
to the skills required on a scale of 1
to 6, with 6 being the highest level
of skill, indicated that the fastest-
growing jobs require much higher
math, language, and reasoning
capabilities than current jobs, while
slowly growing jobs require less."

This author had looked closely
at the Workforce 2000 analysis
when writing Workplace Competen-
cies: The Need to Improve Literacy
and Employment Readiness, with
Irwin Kirsch.' 6 This work was
commissioned and published
by the U.S. Department of
Education's Office of Educational
Research and Improvement. While
the detailed results of the Workforce
2000 analysis were not published
in the report, they were available,
and I requested and received them.
The question was this: Was this
difference in these fast-growing
and fast-declining occupations, a
small percentage of total employ-
ment, enough to make any sub-
stantial difference in the total
picture for all employment in the
period from 1984 to 2000 (the
period used in the Workforce 2000
projections)? On a scale of 1 to 6

15 William B. Johnston and Arnold H. Packer, Workforce 2000, Indianapolis, Hudson Institute, 1987.

for educational development
requirements, the average for all
jobs in 1984 was 3.0; for the year
2000 it was projected to be 3.1,
a difference so small as to be well
within the margin of error in the
projections, and in the measures
of educational requirements. While
this Hudson Institute report has
been frequently cited as saying
education requirements were
advancing rapidly, the analysis
itself was very consistent with that
performed for this report; but no
one seems to have looked at the
underlying analysis. The informa-
tion provided about those fast-
growing jobs is useful to have, even
if their numbers are relatively
small, but it is important to have
the full picture.

In September 1988, the
Employment Standards Adminis-
tration of the U.S. Department of
Labor issued a report titled Oppor-
tunity 2000 Creative Affirmative
Action Strategies for a Changing
Workforce, prepared for the
department by the Hudson Insti-
tute. It states (p. 14) that "while
most new jobsespecially those in
the fastest growing categorieswill
demand much higher language,
math and reasoning skills than
many current jobs, the opposite is
true for slower-than-average-
growth job categories." Again, no
mention of the overall employ-
ment picture is made, nor
is there any mention that these

16 Workplace Competencies: The Need to Improve Literary and Employment Readiness, Paul E. Barton and Irwin S. Kirsch, Office of Educational
Research and Improvement, U.S. Department of Education, 1990.
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requirements were estimated to
remain unchanged. The citation is
from the Workforce 2000 report.

The Workforce 2000 analysis
has another characteristic that
makes such a conclusion problem-
atic. It looks at net changes in
average employment, the differ-
ence between the job growth and
the job decline. But no one gets a
"net new job." Job openings are a
function of turnoverof job
changers, of those entering
the labor force, and of those
retiring from it. To look at job
opportunities one has to look at
the annual job openings becoming
available, and then at the require-
ments for these openings. This is
the approach in the BLS analysis
of job preparation requirements
described in the section above,
titled, "Education, Training,
and Occupations."

In 1997, the Hudson Institute
updated Workforce 2000 with
Workforce 2020.'7A similar analy-
sis was performed, and concluded,
"In short, shrinking occupations
overwhelmingly require modest
skills, but high skills are called for
by a significant component of the
expanding occupations. The words
of Workforce 2000 still ring true ..."
No information was provided for
the entire workforce for this period
of time.

Russell W. Rumberger and
Henry M. Levin have several times
examined educational require-
ments of jobs. In 1989, in School-
ing for the Modern Workplace, their
principal conclusion was:

The average educational requirement
of future jobs will not be significantly
different than current jobs, as both
high-skilled and low-skilled jobs
will continue to exist in the future
economy.'8

At various times over the past
25 years, this author has examined
the studies available, and con-
cluded that a very gradual shift
was likely taking place toward
higher requirements, but nothing
drastic. Comparison of these shifts
to the increasing educational-level
schooling of the population
suggested no reason why adjust-
ment would not be smooth, in
these terms, at least.19

17 Richard W. Judy and Carol D'Amico, Workforce 2020: Work and Workers in the 21st Century, Indianapolis, IN, Hudson Institute, 1997.

18 Schooling for the Modern Workplace, Russell W Rumberger and Henry M. Levin, prepared for the U.S. Department of Labor, Commission on
Workplace Quality and Labor Market Efficiency, Washington, D.C., 1989.

19 Paul E. Barton, "Human Resources: The Changing Labor Market, and Undergraduate Education," Liberal Education, May 1975. (Papers from the
61st Annual Meeting of the Association of American Colleges.)
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SECTION: 5

?=NO if IN CONTEXT

One of the largest limitations of all
the studies presented or cited in
this report is that they are dealing
with the effect of compositional
shifts among occupations. As was
discussed in Section 2, these shifts
do not affect changes in literacy
requirements within an occupation
over time. Similarly, examinations
of small sectors of the workforce
cannot disclose what is happening
in the entire workforce. Observing
these trends over the years, one
gets the impression that some jobs
change to require more knowledge
and skills, some change to require
less, and some change their require-
ments very little. And for some
workforce sectors, work tasks
within an occupation may get more
complex, while others get simpler.

For example, a clerk in a drug
store in the 1940s would have
found the items for a customer,
added their prices by hand, and
computed the tax and the change.
The money that paid for the sale
may have to gone into different
drawers in the cash register. This
author, when a clerk in such a drug
store, also checked in the daily
order from the wholesaler and put
the retail price on the item. The
markup was "one-third of the
selling price," which the clerk (this
author) was expected to calculate.
These exercises, particularly the
last one, would be fairly high on
the quantitative literacy scale. In

the 1990s, the customer finds the
merchandise, the scanner auto-
matically inventories the item and
registers its price, and the cash
register computes the change. At a
McDonald's the counter person

-.pushes buttons on the cash register
that have pictures of the items. At
Jewell food market in Illinois, the
cash register (not the clerk) says,
"Thank you, have a nice day."

Secretaries now have to know
how to use a personal computer
and understand word-processing
software, and are expected to learn
ever-changing versions of software
packages, or to learn different
word-processing programs. But the
computer does the spell checking,
and more bosses are entering their
own drafts into the computer
rather than dictating to a secretary.
Maintenance repairers are likely
dealing with much more complex
equipmenta touchy copying
machine or an appliance full of
computer chipsand with tech-
nology that is constantly changing.
Conversely, one of the occupations
with the highest growth in num-
bers, truck drivers, probably takes
no more time to learn today than
it did 20 years ago.

Further, it is one thing to
analyze an occupation through
traditional job analysis techniques.
It is another to determine what
employers are actually looking for.

. An example is Laurie Bassi's point
that "it is not clear whether
employers are increasingly relying

on education credentials as a
method of screening for the skills
they need, or whether these cre-
dentials are merely a proxy for
increasing importance for some
necessary skill (perhaps the ability
to learn quickly). "20

A lot of attention has been
given to the trend of constantly
rising skill requirements. It is a
refrain heard over and over again.
But since the industrial revolution,
there has also been a trend of
de-skilling jobs. The computer
chip is likely skilling some jobs
and de-skilling others. I see little
evidence that one of these trends
has predominated over the past
several decades.

Of course, when job require-
ments change drastically as a result
of technological or other changes,
the name of the occupation itself
often changes. Some occupations
disappear while others are created.
All in all, it is not at all a simple
matter to track the education and
training requirements for entry
into the U.S. workforce. We do
know that in the past several
decades there have been large
increases in the total number of
bachelor's degrees conferred, more
than doubling since 1965, and
rising by almost a fourth since
1975. In the same period, awards
of associate degrees advanced
fivefold, from more than 100
thousand to more than 500
thousand. Since 1975, the propor-
tion of all adults with four years of

20 Laurie J. Bassi, "Are employers' recruitment strategies changing?: Competence over credentials," in Competence Without Credentials, Nevzer G.
Stacey, Project Manager, U.S. Department of Education, March 1999.
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high school or more has risen from
63 percent to over 80 percent.
The economy has absorbed the
increases. While we will make no
attempt here to match educational
attainment and job requirements
over this long period in any precise
waya task fraught with difficul-
ties and pitfallswe will make
some observations.

In this process of absorption,
what has been happening, decade
by decade, is that more people with
higher levels of education are in
occupations that in the prior
decade were occupied by those
with less education. So college
graduates are in occupations
formerly occupied by high school
graduates, and high school gradu-
ates are in jobs formerly occupied
by people without a high school
diploma. This trend was observed
by demographers John Folger and
Charles Nam in 1964.21 A decade
later, Douglas Adkins found that
"if we take the 1940 level of
educational attainment in indi-
vidual occupations and (roughly)
calculate the proportion of the
total number of male college
graduates in 1969 that would be
needed to meet 1940 educational
attainment standards for occupa-
tions, we will account for only

45% of the stock of male college
graduates in 1969. "22

It is relatively simple to look
at occupational titles and see that
people in those occupations in
prior years had less educational
attainment than those in later
years. But we don't know whether
skill requirements for some of
those jobs rose, or whether the
more highly educated workers
were more productive and there-
fore paid more. In the mid-1990s
an attempt was made by Daniel E.
Hecker, of the U.S. Bureau of
Labor Statistics, to examine such
trends, from 1970 to 1990. He
pointed out, "It is not possible to
precisely identify and measure the
number of jobs that require a
college degree." To make his
estimates, he used surveys that
asked workers what level of educa-
tion they needed to qualify for
their current jobs. In his analysis,
he concluded that the percent of
college graduates who were either
in jobs that "do not require a
college degree or are unemployed"
rose from 11.7 percent in 1967 to
19.9 percent in 1990. He asks, "If
as some analysts contend, the
rising relative wages of college
graduates in the 1980s suggest a
shortage of these workers, why did

one-fifth of them accept jobs that
traditionally don't require a degree
for entry?"23

In 1995, John Tyler, Richard
Murname, and Frank Levy
responded with an analysis that
included a re-analysis of the data
Heckman had used. They con-
tested his claim that the demand
for college graduates was weak in
the 1980s, finding that the increase
in taking jobs with less than
college requirements had mostly
occurred in the 1970s, when the
economy was absorbing college
graduates of the baby boom.
From this and analysis of income
changes, they concluded that "the
labor market of the 1980s success-
fully absorbed new college gradu-
ates, even as the overall college
labor supply rose by 60 percent."24
In his reply, Hecker pointed out
some problems he had with the
data Tyler, et al. used, but noted
that they had agreed that about 25
percent of young college graduates
were taking such jobs, and asked,
"given the high and rising relative
earnings of college graduates, why
do so many end up taking lower
level jobs?"25

Not only has the economy
absorbed the increasing number
of college graduates, these college

21 John K. Folger and Charles B. Nam, "Trends in education in relation to occupational structure," Sociology of Education, Fall 1964, p.p. 19-33.

22 Douglas Adkins, "The American educated labor force: An empirical look at theories of its formulation and composition," Higher Education and the
Labor Market, Margaret Gordon, ed. Carnegie Commission on Higher Education.

23 Daniel E. Hecker, "Reconciling conflicting data on jobs for college graduates," Monthly Labor Review, July 1992.

24 John Tyler, Richard J. Murname, and Frank Levy, "Are more college graduates really taking 'high school' jobs?" Monthly Labor Review, December
1995.

25 A commentary by Daniel Hecker, Monthly Labor Review, December 1995.
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graduates have also prospered in
relation to those with less educa-
tion. Ultimately, it is the labor
market that places the economic
value on the level of educational
attainment, not analytical studies
of "real" job requirements. When
employers in the 1980s hired
college graduates for jobs previ-
ously filled by high school gradu-
ates, they found reason to pay
them at a higher rate (at least
relatively). There has been a clear
demand shift toward college
graduates; what is unclear is the
reason why this has happened.
This shift can be seen in Table 9.

Combining men and women,
only those with a college degree
gained in real earnings over the
past quarter century. All the rest
lost ground, including those with

college." Women fared
much better than men, gaining
8 percent among those with
college degrees. College men, in
this set of statistics, lost a little
ground, unless they had advanced
degrees. Men's losses for educations
below the college level were huge.
While there is agreement that the
relative changes are about as shown
in Table 9, comparisons of differ-
ent time periods, and the use of
different Census samples, produce
varying estimates of the absolute
changes in the earnings of college
graduates. For example, from 1974

Table 9
Percent Change in Real Hourly Wage by Education,
1973 - 199526

Education Men Women

Less than high school -28 -7
High school -19 -3
Some college -15 -1

College -4 +8
Advanced degree +12 +6

to 1997 the mean annual earnings
of all males with a bachelor's
degree only, age 18 and over,
working full time for a full year,
rose from $53,407 to $55,832
(in 1997 dollars).27

The reasons for these market
results are not at all clear. The
decline in real wages coincided
with the decline in productivity,
beginning in 1973. Productivity
declines induce earnings declines,
and the workers without college
degrees bore the brunt of these
declines. Economists do not
understand why productivity
growth rate declined. Nor do they
understand how, in the past several
years, we have been able to have
continued economic growth
without inflation.

The economist Laurie J. Bassi,
vice president for research at the
American Society for Training and
Development, recently examined
this labor market history and
concluded that "very little is known

on a systematic basis that enables us
to identify in a rigorous manner
exactly what is behind the shift in
demand for educated workers."
What we do know, she says, sug-
gests the following conclusions:28

First, education credentials are an
increasingly important determinant
of demand for labor, which in turn,
affects wages. Second, it is not clear
whether employers are increasingly
relying on education credentials as
a method of screening for the skills
they need, or whether these
credentials are merely a proxy of
increasing importance for some
necessary skill (perhaps the ability
to learn quickly). Third, the
demand (as evidenced by the
growing wage premium) for
mathematics skills has grown. It
may be that these skills serve as a
proxy for some other important
skill (such as problem-solving
ability). Fourth, since wage
inequality has also increased within
educational categories, some aspect
of supply and demand (above and

26 Lawrence Mishel, Jared Bernstein, and John Schmidt, The State of Working America 1996-97, Armonk, M.E. Sharpe, Inc., 1997 (reproduced in
Laurie J. Bassi, 1999, op cit).

27 Donna Desrochers, personal correspondence, September 24, 1999 (using March CPA data in the U.S. Census Bureau Historical Income Table).

28 Laurie J. Bassi, op. cit.
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beyond educational credentials) is
at work in the labor market. This
could be some unmeasured compe-
tencies. Or it could be luck. Or it
could be something else. Fifth, the
use of computers is likely to be an
important part of the "something
else." Finally, it is simultaneously
true that both educational creden-
tials and something beyond
educational credentials have
become increasingly important in
determining employers" demand
for workers, and therefore, the
wages that workers earn. It is likely
that both competence and creden-
tials are increasingly in demand
by employers.

To add to the puzzlement, the
favorable treatment of those with a
college degree has not resulted in a
higher proportion of young people
getting one. There may have been
a shift in demand, but it is hard to
see that demand, overall, has been
rising. After all, we are doing little
more than maintaining real
wages for college graduates, not
increasing them, which would be
expected if there was a growing
demand. True, more young people
have been enrolling in college, but
more have not been completing
college, at least until the past
couple of years. This can be seen
in Figure 8. For the past quarter
century, the figures for those
getting a four-year college degree
or better have remained stable.
Around a quarter of 20- to 29-
year -olds have been getting four-
year degrees, or better, after a
sustained period of increase.
(However, there has been a slight
increase recently, from 25 percent

in 1995 to 27 percent in 1996 and
to 28 percent in 1997, suggesting
some responses to earlier increases
in relative earnings.) Moreover, the
proportion of those getting at least
a high school education has also
been stable for this period of time,
after rising throughout our history.
In the 1990s, the high school
completion rate, in terms of
getting a diploma in four years at
age 17 or 18, has actually fallen.
With so little understanding of
why the demand for education is
behaving as it is, and with no
discernable shift toward occupa-
tions that require higher literacy
or education, we need to be
cautious about predicting the
future. About all we can say is that
in the recent past earnings of
college graduates have exceeded
earning of those with less educa-
tion by wider margins.
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Figure 8
Percentage of 25- to 29-Year-Olds Completing High School and College, 1940-1995
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Source: Digest of Education Statistics, 1996. National Center for Education Statistics, p. 17.
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SECTION 6g

THE MOTTOM LINE

Literacy, 1986 to 2006

While the fastest-growing jobs, in
terms of percentage increases,
have higher literacy requirements
than those decreasing, the
numbers are relatively small.
However, it is in these growing
areas that new opportunities are
being created for young labor
market entrants.

The largest growth in terms
of numbers of jobs is in occupa-
tions with slightly lower average
literacy requirements than for all

Literacy require-
ments for these 25 growing
occupations is about the same as
the 25 with the greatest decline
in numbers.

Those occupations with the
highest literacy requirements
and those with the lowest are
both growing at rates well above
the average, resulting in little
net effect on overall literacy
requirements.

Averaging all occupations, the
literacy requirements in 1986,
1996, and 2006 were the same.
This reflects taking into account
changes in the distribution of
occupations, due to differences
in their relative growth. How-
ever, with the fastest-growing
occupations having literacy
requirements higher than those
declining, the bias, over long
periods of time, is likely toward
increasing skill requirements.

Literacy requirements are
examined from the standpoint
of changes resulting from
different growth patterns among
occupations. Information about
the net effect of changes within
occupations is not available.

Education and Training,
1984 to 2006

Estimates were published in
1988 showing that average
General Education Develop-
ment, on a scale of 1 to 6,
would be 3.0 in 1984 and 3.1
in 2000, basically unchanged.
However, as was found in
literacy, the occupations with

the highest growth, in percent-
age terms, had higher than
average education requirements.

While past studies have looked at
projections of average employ-
ment, the more useful approach
is using annual job openings,
taking into account growth,
turnover, and retirements.

The distribution of the increase
in annual job openings, from
1996 to 2006, by the level
of preparation required (as
judged by the Bureau of Labor
Statistics) is detailed in the
chart below:

Level of education required
(According to Bureau of Labor Statistics)

Percentage of increase
in job openings,

1996-2006

Short-term on-the-job training 56%

Long-term on-the-job training 13°/0

Moderate-term on-the-job training 11%

Bachelor's degree 80/0

Postsecondary vocational training 4%

Work experience plus degree LI%

Associate degree 2%

Master's degree 10/0

Doctoral degree 1%

First professional degree <10/0

Total 100%
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Job Content and Education,
1940 to 1970

Jobs with the highest skill
content grew more rapidly than
those with the lowest, causing a
gradual rise in skill content over
these decades.

Estimates are that the average
years of schooling actually
required for jobs rose from 10.0
in 1940 to 10.5 in 1970. Dur-
ing this period, the mean
educational attainment of men
rose from 8.6 years to 12.0
years, and for women from
9.8 years to 12.1 years.

* * *

Piecing together the several
in-depth studies and analyses, the
following can be said. Based on
market valuation of a large set
of worker traits identified with
different jobs, the "skill content"
of jobs advanced gradually from
1940 to 1970. Based on the job
analysis approach, the average
education required for jobs
advanced very modestly in the
same period, from 10 years to
10 1/2 years; the actual educa-
tional attainment of adults consid-
erably exceeded both the increase
and the educational level. Analyses
and projections of educational
requirements from the mid-1980s
all show no change, on the average,
including projections out to 2006.
However, the rapidly increasing
jobs, in percentage terms, have
higher requirements, so the long-
term bias is toward higher literacy

38

requirements.The proportion of
the increase in annual job openings
(1996-2006) that require an
associate degree or higher is just 16
percent. An additional 4 percent
require advanced vocational
preparation, and the rest require
short-term, medium-term, or long-
term on-the-job training, in the
judgement of the U.S. Bureau of
Labor Statistics.

However, who employers
decide to actually hire is sometimes
different than suggested by job
analysis, and over the past 25
years, employer demand has
shifted toward higher educational
requirements, as revealed by falling
relative incomes of those with less
than a four-year college degree.
Thus, the past is hard to interpret
as to what accounts for employer
behavior, and employer preference
over the next four years may stay
with the more highly educated,
irrespective of projections that
show such a high proportion of
openings not needing people with
college degrees, and stability in
the average literacy requirements
of jobs.
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APPENDIX A:

DETAILED TABLE SHOWING P OSE,

DOCUMENT, AND QUANTITATIVE
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APPENDIX 16)

Methodology for combining
estimated NALS scores and BLS
employment occupation data

Step One: Creating a crosswalk
between the data contained in the
PDQ study (Rock and Latham) to
the data contained in the Depart-
ment of Labor files.

The PDQ report lists observed
(from the 1992 NALS data and
corrected for sampling issues)
prose, document, and quantitative
literacy scores for 239 occupations,
as well as predicted scores, based
on job attributes, for an additional
522 occupations not directly
measured. Dictionary of Occupa-
tional Titles (DOT) job classifica-
tions were used in this study,
although it should be noted that
the authors used a crosswalk from
Census data job classifications to
the DOT classifications. From this
data the estimated prose, docu-
ment, and quantitative literacy
scores for all 761 DOT classifica-
tions was extracted.

The job classifications used by
the Bureau of Labor Statistics
(BLS) for their employment
projections are not based on
DOT titles but instead based on
Occupational Employment Statis-
tics (OES) codes and titles. Using
a crosswalk developed by the
Department of Labor and found
at their Web site, it was possible
to manually merge the DOT and
PDQ files with the employment
projection data. In some instances
no appropriate match could be
found, and in those cases the tables
include an "NA" for not available

where the PDQ score would be
located. In other instances a single
OES code included more than one
DOT code. In those cases the
PDQ score was averaged across all
matches as no means of determin-
ing a more appropriate weighting
was available. In some instances
the best match of DOT and OES
codes resulted in only a portion of
the appropriate PDQ data being
available. It should be noted that
some OES codes included in the
crosswalk are not included in the
projection data, presumably
having been placed in final
catch-all categories.

Once the prose, document,
and quantitative literacy score
data was merged with the 1996
employment figures and the 2006
employment projections, the
resulting file was merged with the
1986 employment figures. How-
ever, not all categories used in
1996/2006 were used in 1986, so
1986 employment figures are
missing for a number of occupa-
tions, due in part to the catch-all
categories being much more
inclusive in 1986. The changing
nature of the catch-all categories
led to their not being included in
the tables, as any comparison
between 1986 and 1996/2006
would have been misleading.
Rather than having questions arise
as to why the data for those catego-
ries was not reported in 1986, it
seemed to make more sense to
ignore them. This decision should
not have a material impact on the
final numbers.

84

Step Two: Creating the tables.
The current tables include:

Occupation: The OES job
classification used in the De-
partment of Labor Projections

Average Projected NALS scores for
1986, 1996, and 2006 For rows
in bold, these scores are com-
puted and can change each year.
Changes in these scores indicate
that the proportions of jobs
making up the category changed
over time. Rows not in bold
have consistent score values.

The computed means were
created using the weighted
average scores of all the indi-
vidual occupations in that
category. Occupations without
prose, document, or quantita-
tive scores were omitted from
the weighted average, although
they are still listed in the tables
for completeness. For 1986, if
no employment-level data was
available for a specific occupa-
tion, a proxy value was com-
puted at 84 percent of the 1996
employment level. This repre-
sents the average difference from
1986 to 1996 across all occupa-
tions. This proxy value was used
to eliminate as much as possible
inaccurate changes in the com-
puted scores due to comparing
what otherwise would be
nonequivalent job baskets.
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Number of Positions Data taken
directly from the Department
of Labor. Data from 1986 and
1996 is measured while the
2006 data is projected.

Changes in Number of Positions:
The raw number is the increase/.
decrease from year A to year B.
The "Percent" column indicates
the percent increase/decrease
from year A to year B. The
"Percentage" column indicates
what portion of the overall
increase in a given year can be
attributed to that job classifica-
tion. It is this data that is used
to create the Top 25 tables.
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