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Foreword

n the summer of 2002, the National Center for Education Statistics

approached the Board on Testing and Assessment (BOTA) of the Na-

tional Academies with a request for assistance in setting performance
standards for their upcoming assessment of adults’ literacy skills. This was
a unique request for BOTA. Over the years, BOTA had explored and
provided advice on a variety of issues related to setting performance stan-
dards on educational achievement tests—from discussions of the standards-
based reform movement in education and its effects on various groups of
student to recommendations for best practice in setting performance stan-
dards for the National Assessment of Educational Progress. Undertaking
the process of actually setting performance standards, however, was a new
endeavor for BOTA.

Setting performance standards is an inherently judgmental task. The
process involves determining the number and nature of the performance
levels used for reporting the test results (such as “proficient” or “below
basic”), the descriptions of the levels, and the test scores used to demark
the range of scores associated with each performance level. A variety of
standard-setting procedures are documented in the measurement literature,
procedures that lay out the methodologies and best practices, but all ulti-
mately rely on the judgments of testing experts, policy makers, and other
stakeholders and users of the test results. The answers to questions such as
“How much literacy is enough?” or “What constitutes a literacy prob-
lem?”—either for an individual or for society as a whole—are not exclu-
sively technical. Bringing scientific principles to the process of collecting
and summarizing judgmental information was a daunting challenge.

vii
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viii FOREWORD

Consistent with its mission, BOTA accepted this request. Formed to
provide scientific advice to policy makers and the public about critical
issues related to testing and assessment, BOTA draws on the interdiscipli-
nary expertise of its members to bring a wide variety of perspectives to bear
on such complex problems. Members of BOTA welcomed this opportunity
to demonstrate a scientific approach to the problem and offer advice about
two critical and timely issues: how to help describe and understand the
literacy skill levels of adults in this country and how to set performance
standards in a meaningful and technically valid way.

Under the auspices of BOTA, the Committee on Performance Levels for
Adult Literacy was formed as an interdisciplinary panel of 17 members
with expertise in the areas of adult education and adult literacy, economics,
educational measurement and standard setting, law, political science, and
sociology. BOTA remained actively involved with this work, with four
members of BOTA serving on the committee, two of whom served as
committee co-chairs. Members of BOTA provided ongoing oversight for
the work in formulating the committee’s charge and overall approach to its
tasks, identifying individuals to serve on the committee, offering feedback
to the committee, and reviewing the draft report and recommendations.

The committee was convened in December 2002 and held six meetings.
During the course of its work, the committee solicited feedback from stake-
holders using a variety of mechanisms, including a public forum held in
February 2004. The committee also convened two standard-setting ses-
sions, in July and September 2004, which involved experts in adult literacy,
adult education, teaching, and other relevant fields. This report presents the
findings and recommendations that resulted from these activities and the
committee’s deliberations. It is BOTA’s hope that this report will be of use
to a variety of audiences: the U.S. Department of Education in its final
decision making about performance standards for its adult literacy assess-
ments and plans for future assessments; policy makers and practitioners in
the adult literacy field as they make programmatic decisions; and the psy-
chological measurement community as they grapple with the complex tech-
nical and judgmental issues involved in the task of setting valid perfor-
mance standards in similar situations.

BOTA extends its sincere appreciation to the committee for its hard
work on this challenging project, and particularly to Christopher Edley, Jr.,
and Robert Hauser, who served as co-chairs.

Lauress L. Wise, Chair
Board on Testing and Assessment
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Executive Summary

thrive individually, socially, and economically. Literacy is important for

all aspects of life, from handling personal affairs, to engaging in the
workforce, to participating in a democratic society. Literacy skills are criti-
cal both for individuals’ functioning and for a well-functioning society.
Literacy has an impact on a nation’s economic status, the well-being of its
citizens, the capabilities of its workforce, and its ability to compete in a
global society. Deficiencies in literacy and mismatches between the skills of
citizens and the needs of an economy can have serious repercussions.

Policy makers rely on assessments of literacy to evaluate both the ex-
tent of such mismatches and the need for services that provide basic literacy
skills to adults. Such assessments can provide the foundation and impetus
for policy interventions. The National Adult Literacy Survey (NALS) was
designed to provide such information.

NALS was a household survey of a nationally representative sample of
26,000 adults age 16 and older conducted by the U.S. Department of
Education in 1992. It built on two prior literacy assessments that were
more limited in scope, the 1985 Young Adult Literacy Survey of 21- to 28-
year-olds and a national survey of job seekers in 1990.

The 1992 assessment was designed to assess adults’ ability to apply
their literacy skills to everyday materials and tasks. NALS measured three
dimensions of functional literacy using a wide array of tasks and materials
encountered in daily life. Prose literacy measured skill in understanding
information presented in continuous texts (e.g., a newspaper article). Docu-
ment literacy reflected skill in using information presented in graphs, fig-

In today’s society, literacy is an essential skill, one that helps people

1
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ures, and tables (e.g., a bus schedule). Quantitative literacy assessed skill
with using arithmetic operations on numbers presented in scenarios, texts,
or documents (e.g., a product advertisement). Performance on NALS re-
flected both the difficulty of the tasks and the complexity of the materials.

To provide information that could more easily be understood and used
by policy makers and the public, the test designers grouped scores on NALS
into five performance levels. Brief descriptions of the levels were provided
and the percentage of adults whose scores fell into each performance level
was reported along with summary measures of the scores.

A decade later, the Department of Education implemented plans for a
successor to NALS, called the National Assessment of Adult Literacy
(NAAL), conducted in 2003. NAAL was designed to produce some new
information while retaining enough consistency with the 1992 assessment
to evaluate trends over the ensuing decade. NAAL includes additional
health related materials intended to yield a measure of health literacy in
addition to scores in prose, document, and quantitative literacy. Two other
components were added to increase the information gathered about adults
with low-level English literacy skills: the Fluency Addition and the Adult
Literacy Supplemental Assessment (ALSA). In preparation for release of
NAAL results, the Department sought advice from the National Research
Council’s Board on Testing and Assessment about developing performance
levels for the assessment.

PROBLEM STATEMENT

NALS was intended to describe the range of English literacy skills of
adults in the United States. The performance levels used to report the 1992
results were designed as a means for communicating about adults’ literacy
skills, but they were not meant to reflect policy-based judgments about
expectations for adult literacy. That is, the procedures used to develop the
assessment did not involve identifying the level of skills adults need in order
to function adequately in society. When findings from the 1992 survey were
released, however, the performance levels were interpreted and discussed as
if they represented standards for the level of literacy adults should have.
The lowest two levels were referred to as inadequate, so low that adults
with these skills would be unable to hold a well-paying job. The results of
the assessment and these sorts of unsupported inferences about the results
provoked widespread controversy in the media and among experts in adult
literacy about the extent of literacy problems in the country.

In response to the department’s request for advice, the Committee on
Performance Levels for Adult Literacy was established and charged to:
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* Review and evaluate the procedures for determining the perfor-
mance levels for the 1992 National Adult Literacy Survey and

e Recommend a set of performance levels for the 2003 National
Assessment of Adult Literacy that are valid, appropriate, and permit com-
parisons between the 1992 and the 2003 results.

Through a process detailed below, the committee has determined that
five performance levels should be used to characterize the status of English
language literacy in the United States: nonliterate in English, below basic
literacy, basic literacy, intermediate literacy, and advanced literacy.

DETERMINING THE 1992 PERFORMANCE LEVELS
AND CUT SCORES

The process for determining the 1992 performance levels is described
in the technical manual for NALS. The test designers developed a process
for determining the levels that drew on analyses conducted with the earlier
literacy assessments. The process involved making judgments about fea-
tures of the test questions that contributed to their complexity (e.g., the
amount of distracting information) and rating the items according to these
features. The questions were rank-ordered from least to most difficult ac-
cording to a statistical estimate of each question’s difficulty. The listing of
questions was visually inspected for natural break points in the complexity
ratings. Four break points were identified and converted to scale scores that
became the cut scores used to separate the five performance levels. Narra-
tive descriptions characterized the cognitive complexity of the items consti-
tuting each level.

The statistical estimate of each question’s difficulty used to rank-order
the questions was calculated to represent a certain chance of responding
correctly. In the language of test design, this chance is called a “response
probability.” The choice of a specific response probability value is an im-
portant decision because it affects the value of the cut scores used to sepa-
rate the performance levels: the cut scores could be higher or lower simply
as a consequence of the response probability selected. In 1992, the test
designers chose to use a response probability of 80 percent for NALS. This
decision has been the subject of debate, largely centering on whether it led
to overly high cut scores, thus underestimating the literacy of adults in the
United States.

Like many decisions made in connection with developing a test, the
choice of a response probability value requires both technical and nontech-
nical considerations. The decision should be based on the level of confi-
dence one wants to have that examinees have truly mastered the content
and skills assessed, but it should also reflect the objectives for the test, the
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ways the test results are used, and the consequences associated with these
uses. Choice of a response probability value requires making a judgment,
and reasonable people may disagree about which of several options is most
appropriate.

Committee’s Evaluation

Some of the more important details about the process for determining
the 1992 performance levels were not specified in the NALS technical
manual, such as who participated in producing the complexity ratings and
exactly how decisions were made about the break points. Although the test
designers appear to have selected a response probability of 80 percent to
represent the concept of mastery, as is sometimes used in the field of educa-
tion, the reasons for this choice were not fully documented in the technical
manual. It is therefore difficult to fully understand the process and how it
was carried out.

It is our opinion that a more open and public process combined with
more explicit documentation would lead to better understanding of how
the performance levels were determined and what inferences could be based
on them. An open process would be in line with currently accepted guide-
lines for educational and psychological testing.

There is a broad literature on procedures for developing performance
levels and setting cut scores. This literature documents the methods and
ways to systematize the process of setting cut scores. Use of established
procedures for setting cut scores allows one to draw from the existing
research and experiential base and facilitates communication with others
about the general process. We therefore decided to pursue use of these
methods in our process for determining performance levels and cut scores.

DEVELOPING NEW PERFORMANCE LEVELS

Based on our review of the procedures used for determining the 1992
performance levels, we decided to embark on a systematic process to deter-
mine a new set of performance levels. We established as overriding prin-
ciples that the process should model exemplary practices, be conducted in
an open and public way, and be explained in a manner that permits replica-
tion and invites constructive criticism. Our range of options for new perfor-
mance levels was substantially narrowed, however, by prior decisions about
test development, the scope of content and skills to be covered, and the
background information gathered from assessment participants.

Typically, when the objective of a test is to report results according to
performance levels, the desired performance categories are articulated early
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in the development phase and serve as the foundation for test development.
With the number of levels and their descriptions laid out in advance, devel-
opment efforts can focus on constructing items that measure the skills
described by the levels and in sufficient number to provide reliable results,
particularly at the boundaries between performance levels.

Determining performance levels after the test development process is
complete does not represent exemplary practice. Furthermore, because the
assessment was not designed to provide information about what adults
need to function adequately in society, there was no way for us to develop
performance levels that would support such inferences. Nevertheless, we
agreed to assist with the challenging problems of communicating about
adults’ literacy skills and improving understanding of the findings. We
sought to determine performance levels that would describe adults’ literacy
skills and be relevant to public policy on adult literacy.

The decision to design a new set of performance levels meant that the
committee needed to address questions related to the number of levels, the
cut scores for the levels, and whether separate performance-level descrip-
tions should be developed for each of the three literacy scales. Feedback
from stakeholders suggested they seek answers to four policy-related ques-
tions. They want to know what percentage of adults in the United States:

® Have very low literacy skills and are in need of basic adult literacy
services, including services for adult English language learners.

® Are ready for GED (general educational development) preparation
services.

e Qualify for a high school diploma.

* Have attained a sufficient level of English literacy that they can be
successful in postsecondary education and gain entry into professional,
managerial, or technical occupations.

The committee’s process for determining the performance-level descrip-
tions involved a combination of data analyses, stakeholder feedback, and
review of the test specifications and actual test questions. Our analytic
work revealed very high correlations among the three literacy scales, which
suggested that a single literacy score combining the three scales would be
sufficient for reporting the assessment results. Stakeholder feedback indi-
cated that the three literacy scores provide information that is useful for
other purposes. We therefore developed performance-level descriptions that
include both an overall description for each level as well as descriptions
specific to the prose, document, and quantitative literacy scales.

Based on our information-gathering activities and analytic work, we
recommend the use of five performance levels that correspond to the policy-
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related questions identified by stakeholders.! We remind the reader that
these performance levels are not intended to represent standards for what is
required to perform adequately in society because the assessments were not
developed to support such inferences.

RECOMMENDATION 4-1: The 2003 NAAL results should be reported
using five performance levels for each of the three types of English literacy:
Nonliterate in English, below basic literacy, basic literacy, intermediate
literacy, and advanced literacy.

A brief description of each level appears below:

Nonliterate in English: may recognize some letters, numbers, or
common sight words in everyday contexts.

Below Basic Literacy: may sometimes be able to locate and use
simple words, phrases, and numbers in everyday contexts and perform
simple one-step arithmetic operations.

Basic Literacy: is able to read simple words, phrases, and numbers
in everyday contexts when the information is easily located and able to
solve one-step problems.

Intermediate Literacy: is able to read and use written materials to
locate information in denser, less commonplace texts, summarize infor-
mation, draw simple inferences, and make use of quantitative informa-
tion when the arithmetic operation is not easily inferred.

Advanced Literacy: is able to read and use more complex written
material to integrate multiple pieces of information, perform analytical
tasks, draw more sophisticated inferences, and make use of quantita-
tive information when more complex relationships are involved.

Each performance level was intended to correspond to one of the
policy-related questions suggested by stakeholders, with the exception that
the two lowest levels both address the first question. The reason for this is
attributable to differences between the 1992 and 2003 assessments. Be-
cause a significant number of 1992 participants were unable to complete
any of the NALS questions, the supplemental ALSA was added in 2003 as
a separate low-level component. A set of screening questions was used to
determine which component, ALSA or NAAL, participants should take;
the nonliterate in English category encompasses those who were assigned
to take ALSA. This screening procedure was not used in 1992, however, so
no one from the earlier assessment can be classified into the nonliterate in
English category. Thus, the nonliterate in English and below basic catego-

1Recommendation numbers refer to the report chapter in which they are made and the
sequence in which they appear in the chapter.
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ries will need to be combined to permit comparisons between NAAL and
NALS.

In identifying these levels, we were conscious of the fact that one of the
audiences for NAAL results will be adult education programs, which are
for the most part guided legislatively by the Workforce Investment Act of
1998, Title I, Adult Education and Family Literacy Act. This act mandates
the National Reporting System (NRS), which specifies a set of education
functioning levels used in tracking progress of adult education program
enrollees. Although it was not possible to establish a one-to-one correspon-
dence between the NAAL and NRS levels, there appears to be a rough
parallel between nonliterate in English and the NRS beginning literacy
level; between below basic and the NRS beginning basic and low intermedi-
ate levels; and between basic and the NRS high intermediate level.

Setting Cut Scores

The literature on setting achievement levels documents the strengths
and weaknesses of various methods of setting cut scores. A review of these
critiques quickly reveals that there are no perfect methods. Like the cut
score-setting process itself, choice of a procedure requires making an in-
formed judgment about the most appropriate method for a given assess-
ment situation. Based on our review, we decided to use the bookmark
standard-setting method and to evaluate the reasonableness of the resulting
cut scores by comparing them with data from the assessment’s background
questionnaire. We held two bookmark standard-setting sessions, in July
2004 to examine the NALS data and in September 2004 using the NAAL
data.

Given the public debate about the response probability value chosen
for NALS, we decided to examine the impact of three commonly used
response probability values (50, 67, and 80 percent) on the July bookmark
standard-setting process. Analyses of the results from the July standard
setting revealed that use of different response probability values produced
different cut scores. The committee considered this finding, along with
feedback from panelists, as well as other factors (e.g., the uses of the assess-
ment results) to inform their choice of response probability values for the
September standard setting. Panelist feedback about applying a probability
level of 50 percent tended to be negative, which contributed to our view
that it was not a viable option. The committee judged that a probability
level of 80 percent was overly stringent given the uses of the assessment
results. We therefore decided that the September bookmark panelists should
use a moderate response probability level of 67 percent, the value generally
recommended in the literature by the developers of the bookmark proce-
dure. This is not to suggest that a response probability of 67 percent would

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

8 MEASURING LITERACY: PERFORMANCE LEVELS FOR ADULTS

be appropriate for all situations in which cut scores must be set. We ac-
knowledge that some stakeholders for the present assessment, such as those
in the health field, would argue for a response probability of 80 percent to
reflect the critical importance of correctly using health-related materials to
accomplish health tasks.

We examined the cut scores that emerged from the bookmark proce-
dures in relation to relevant background information and made slight ad-
justments. We make the following recommendation with regard to the cut
scores for the performance levels:

RECOMMENDATION 5-1: The scale-score intervals associated with each
of the levels should be as shown below for the prose, document, and quan-
titative dimensions of literacy.

Nonliterate Below

in English ~ Basic Basic Intermediate Advanced

Prose: Took 0-209 210-264 265-339 340-500
ALSA

Document: Took 0-204 205-249 250-334 335-500
ALSA

Quantitative: ~ Took 0-234 235-289 290-349 350-500
ALSA

We note that although these scale-score intervals reflect extensive data
collection, statistical analysis, and informed judgment, their precision should
not be overemphasized. If another standard setting was held with different
panelists, it is likely that the cut scores would vary to some extent.

Initially, the committee hoped to set cut scores for an overall score that
combined the three literacy areas. This was not possible, however, because
the statistical procedures used to estimate each question’s difficulty level
were not run in a way that would allow the combination of questions from
the different literacy areas. Thus, although we provide a set of overall
performance levels that combine the descriptions for each literacy area, cut
scores could not be set on an overall scale.

We note that there are significant problems at both the lower and upper
ends of the literacy scale. At the lower end of the scale, the problems relate
to the test designers’ decision to develop ALSA as a separate component
and to not place ALSA and NAAL scores on the same scale. With regard to
the upper end of the scale, feedback from the bookmark panelists, com-
bined with our review of the items, suggests that the assessment does not
adequately cover the upper end of the distribution of literacy skills. We note
that there is growing public concern about readiness for college-level work
and preparedness for entry into technical and professional occupations, but
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NAAL, as currently designed, will not allow for detection of problems at
that level. It is therefore with some reservations that we include the ad-
vanced category in our recommendation for performance levels, and we
leave it to the Department of Education to ultimately decide on the utility
and meaning of this category.

With regard to these issues, we recommend:

RECOMMENDATION 5-2: Future development of NAAL should include
more comprehensive coverage at the lower and upper ends of the con-
tinuum of literacy skills. At the lower end, the assessment should include
evaluation of the extent to which individuals are able to recognize letters
and numbers and read words and simple sentences, to allow determination
of which individuals have the basic foundation skills in literacy and which
individuals do not. This assessment should be part of NAAL and should
yield information used in calculating scores for each of the literacy areas. At
the upper end of the continuum of literacy skills, future development should
include assessment items necessary to identify the extent to which policy
interventions are needed at the postsecondary level and above.

OTHER ISSUES

Communicating Survey Results

Experience with the initial release and subsequent media coverage of
the 1992 NALS results highlighted the critical importance of clearly com-
municating assessment results so they are interpreted correctly and are
useful to the various audiences concerned about adult literacy in the United
States. The substantive challenge will be to convey the message that literacy
is not a unidimensional concept or an all-or-nothing state. That message
will be most understandable and useful to the public and policy makers if it
is anchored in the competencies and life circumstances associated with each
performance level and each of the three literacy areas.

We therefore encourage the Department of Education to present the
NAAL results with implications of their relevance for different contexts in
which adults function, such as employment and the workplace, health and
safety, home and family, community and citizenship, consumer economics,
and leisure and recreation as well as the different aspects of life affected by
literacy.

In addition, the department should prepare different versions of the
performance-level descriptions that are tailored to meet the needs of vari-
ous audiences. Simple descriptions of the performance levels should be
prepared for general audiences to enhance public understanding. More
detailed descriptions should be developed to be responsive to the needs of
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other users. The report includes several versions of performance-level de-
scriptions that could serve as a starting place for such efforts.

Policy Interventions for Low-Literate Adults

With the development of ALSA in 2003, specific attention was focused
on the skills of low-literate adults, and one would expect that many services
will be directed at the needs of this group. The nonliterate in English and
below basic categories are likely to be heterogeneous, encompassing En-
glish speakers who have weak literacy skills, non-English speakers who are
highly literate in their native languages but not in English, and non-English
speakers who are not literate in any language. Distinctly different services
and strategies will be needed for these groups.

Reports of the percentages of adults in the nonliterate in English and
below basic categories should distinguish among native English speakers
and non-English speakers. This will allow for more appropriate conclusions
to be drawn about the extent of literacy problems among native English-
speaking adults and the share of adults in the United States who are still
learning English and therefore cannot handle literacy tasks in English.

Exemplifying the Performance Levels

Presentations of the 1992 results included samples of released NALS
items that illustrated the skills represented by each of the performance
levels. Items were used to exemplify (or were “mapped” to) the perfor-
mance level at which there was an 80 percent probability of an examinee’s
responding correctly. Mapping procedures are useful for communicating
about test performance, but we suggest that the department carefully con-
sider the ways in which released items are used to illustrate the skills repre-
sented by the performance levels. The simplest displays should avoid the
use of response probabilities and just indicate the proportion of people in a
given level who can do the item. If the department decides to use an item-
mapping procedure, we suggest that presentations include more than one
response probability for each item (e.g., 80 and 60 percent) and encourage
use of displays that emphasize that individuals at every score point and each
performance level have some probability of responding correctly to each
item. This will stimulate understanding of the strengths and weaknesses of
those scoring at each level.

Developing a Dissemination Strategy

To ensure that an accurate, nuanced message is effectively conveyed,
the department should consider a variety of dissemination strategies be-
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yond publication of the results, press releases, and news conferences. This
should include information on the type of literacy that is assessed and
recognition that many of the individuals who score in the lowest levels are
English learners. We encourage the department to enlist the services of
communication professionals to develop materials that present a clear and
accurate message; to pilot test the interpretation of those materials with
focus groups; and to revise them as appropriate before release. A briefing
strategy should be developed that includes prebriefings for department
policy makers and congressional staff. These groups should be briefed in
detail on the supportable inferences from the findings before the official
release of NAAL results.

Future Literacy Assessments

The committee understands that there are currently no plans to con-
duct a follow-up to NAAL. In our judgment, ongoing assessment of the
literacy skills of this nation’s adults is important, and planning for a follow-
up to NAAL should begin now. In an effort to be forward looking, we offer
several suggestions for ways to improve the assessment instrument and
expand on the literacy skills assessed.

Demand-Side Analysis of Critical Skills

It is clear from the conclusions drawn about the 1992 results that
stakeholders expected the findings to inform them about the percentages of
adults whose literacy skills were adequate to function well in society. Al-
though NALS was not designed for this purpose, an assessment could be
designed to support interpretations about the skills adults need and should
have. Many testing programs, such as those used to make credentialing
decisions, begin the development process by gathering information from
experts in the specific fields about the skills and capabilities essential to
successful performance. NALS and NAAL currently draw items from six
contexts of daily life. An alternate approach to test development would
analyze the literacy demands in each context and identify the essential
proficiencies. The standard-setting process could then articulate the level of
skills required to adequately function in the six areas. Each new version of
NAAL should update the items to reflect current literacy requirements and
expectations in each context but also retain some time-invariant items to
allow for trend analysis.

We therefore suggest that the department work with relevant domain-
specific experts, stakeholders, and practitioners to identify the critical lit-
eracy demands in at least six contexts: work, health and safety, community
and citizenship, home and family, consumer economics, and leisure and
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recreation. Future generations of NAAL should be designed to measure
these critical skills and should be developed from the outset to support
standards-based inferences about the extent to which adults are able to
perform these critical skills.

Feedback from experts in each of the contexts could also be used to
expand the information collected on the background questionnaire, follow-
ing the procedures used to design additional questions about individuals’
health and safety habits on the 2003 background questionnaire. Similar
procedures could be used to link demand-side analyses with the construc-
tion of the background questionnaire items for each context. This approach
would also facilitate the validation of performance standards.

Broadening the Scope of Coverage

Several decisions made during the design of NAAL served to narrow its
focus and the type of information obtained. In our view, future generations
of NAAL could be broadened in terms of content coverage and sampling
procedures.

Quantitative literacy, as conceived for NALS and NAAL, evaluates
relatively basic arithmetic skills but commingles evaluation of mathematics
skills with reading and locating information in texts. Other adult literacy
assessments (e.g., the Adult Literacy and Lifeskills Survey) have moved to
include a more mathematically based numeracy component. Neither NALS
nor NAAL was meant to be a formal test of mathematical proficiency in
higher level domains, and we are not suggesting that this should be the case.
We think, however, that the mathematical demands of a technological
society require more than a basic grasp of whole numbers and money as
reflected in NAAL.

The department should consider revising the quantitative literacy com-
ponent on future assessments of adult literacy to include a numeracy
component assessed as a separate construct, less tied to prose or document
literacy but still reflective of the types of tasks encountered by adults in
everyday life situations. The numeracy skills to include on the assessment
should be identified as part of an analysis of critical literacy demands in six
content areas. The types of numeracy skills assessed on the Adult Literacy
and Lifeskills Survey could serve as a starting place for identifying critical
skills.

Currently NAAL collects background information only from those who
speak sufficient English or Spanish to understand and respond to the screen-
ing and background questions. No information is collected about those
who do not speak English or Spanish, unless an interpreter happens to be
present at the time of the assessment, and even then the information col-
lected is only about age, ethnicity, and gender. We recognize that NAAL is
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intended to be an assessment of English literacy skills and that assessing
competence in other languages is not the goal. Nevertheless, it is important
to paint a nuanced picture of the skills and backgrounds of the entire
population. If background questions were asked in a language newcomers
could understand, the range of information obtained would be much
broader, and policy makers would gain a more accurate picture of the
literacy needs in this country.

The department should seek to expand the information obtained about
non-English speakers in future assessments of adult literacy, including back-
ground information about formal education, training and work experience
here and abroad, and self-reports about the use of print materials in lan-
guages other than English. Efforts should also be made to be more struc-
tured in collecting background information about individuals who speak
languages other than English and Spanish and to better address the chal-
lenges of translation.

For NALS and NAAL, literacy has been construed in a specific way.
The concept of literacy changes over time, however, as expectations for
knowledge and skill levels increase, and it changes with the advent of new
mediating technologies. We suggest that the definition of literacy be recon-
sidered and possibly broadened for future assessments of adults’ literacy
skills. Issues that should be considered in developing the definition include
assessment of writing and composition skills; assessment of technology
mediated literacy skills; and the role of computers, the Internet, and tech-
nology in evaluating literacy skills.

CONCLUSION

The committee has suggested some far-reaching recommendations for
future literacy assessments. Most notably, we recommend an alternative
approach to test development, one that considers the tasks of daily living to
identify the critical literacy demands that will guide development of the
item pool. This approach could change the nature of the assessment, the
test administration processes, and the meaning of the results. We recognize
that such extensive modifications of the assessment would make it difficult
to measure trends in adult literacy, which is also an important goal. These
competing goals must be carefully weighed in the design of future assess-
ments. Regardless of whether any of the proposed changes are imple-
mented, the committee recommends that, in the future, the process of devel-
oping the performance levels be carried out concurrently with the process
of designing the assessment and constructing the items.
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Introduction

wide assessment of adults’ English literacy skills. This assessment, called

the National Adult Literacy Survey (NALS), was a household survey of
a nationally representative sample of 26,000 adults aged 16 years and
older. A decade later, the Department of Education implemented plans to
revise and readminister the assessment. The revised assessment, renamed
the National Assessment of Adult Literacy (NAAL), was designed to pro-
duce some new information while retaining enough consistency to allow
comparisons with the 1992 results to evaluate trends in adults’ literacy
skills over the ensuing decade. The department requested that the National
Research Council (NRC) provide advice about creating performance levels
for reporting the assessment results. This report details the work and find-
ings of the Committee on Performance Levels for Adult Literacy. In this
chapter, we first provide a description of the problem and then lay out the
context for the committee’s work and its approach to its charge.

In 1992, the U.S. Department of Education sponsored the first nation-

PROBLEM STATEMENT

NALS measured literacy skills using a wide array of tasks that reflected
the types of materials and demands that adults encounter in their daily
lives. The assessment measured three types of literacy: (1) prose literacy was
a measure of skill in using information presented in textual formats (e.g., a
newspaper article); (2) document literacy reflected skill in using informa-
tion presented in graphs, figures, and tables (e.g., a bus schedule); (3) and
quantitative literacy measured skill with using and performing arithmetic

15
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operations on numbers presented in texts or documents (e.g., in a bar
graph).

NALS was intended to profile and describe the English literacy skills of
adults in the United States. It was not designed, however, to indicate whether
or not any particular level of skills was adequate. That is, the test develop-
ment process did not involve identifying the level of skills adults need in
order to function adequately in society. Thus, it was not intended to sup-
port inferences about what constitutes an adequate level of literacy.

To provide information that could be more easily understood and used
by policy makers and the public, the test designers grouped scores into five
categories, or performance levels (called NALS Level 1, NALS Level 2,
NALS Level 3, etc.). Brief descriptions of the levels were provided, and the
results were reported by scores as well as by the percentage of those sur-
veyed whose scores fell into each performance level.

The performance levels used for reporting NALS results were intended
simply to describe adults’ literacy skills, not to suggest a level of perfor-
mance that could be regarded as sufficient to function in society. When
findings from the 1992 survey were released, however, many unsupported
inferences were made about the results. The five performance levels were
interpreted and discussed by policy makers, the media, and the public as if
they represented standards for the level of literacy that adults should have.
Some, for example, referred to the lowest two levels as “inadequate,” so
low that adults with these skills would be unable to hold a well-paying job
(Gray, 1993; Kaplan, 1993). As many as 47 percent of adults in the United
States, or about 90 million people, fell into these bottom two levels. In his
September 8, 1993, press release, Secretary of Education Richard W. Riley
stated that “the vast majority of Americans . . . do not have the skills they
need to earn a living in our increasingly technological society,” which led to
such headlines as “Literacy of 90 Million is Deficient” (Jordan, 1993). The
results of the assessment and these unsupported conclusions about the
results provoked widespread controversy in the media and among experts
on adult literacy about the extent of literacy problems in the country.

According to the assessment designers, however, NALS was not in-
tended to provide firm answers to questions about the literacy skills essen-
tial for individuals to succeed in society. The procedures for designing the
test did not involve identifying what adults need to know and be able to do
to adequately function in society and to obtain a well-paying job. The
performance levels were designed to demonstrate the range of literacy de-
mands placed on adults as part of their daily lives but not to shed light on
the types of literacy demands associated with particular contexts of life. For
example, the performance levels were not intended to support conclusions
about the specific levels of English literacy required to obtain, remain, or
advance in a particular occupation, to manage a household, or to obtain
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legal or community services (Kirsch et al., 1993). In addition, the process
for determining the performance levels did not involve procedures typically
used for setting standards. Thus, although policy makers and the press
interpreted NALS performance levels as if they represented standards for
what adults should know and be able to do, these sorts of interpretations
are not aligned with the purpose of the assessment.

In preparation for the release of the 2003 results, the Department of
Education decided to focus specific attention on how NAAL results should
be reported and interpreted. The department sought advice from the NRC
and requested that its Board on Testing and Assessment (BOTA) recom-
mend performance levels to use in reporting NAAL results. The Committee
on Performance Levels for Adult Literacy was established to provide this
advice. The committee included individuals with a broad array of expertise,
including adult education, educational measurement and standard setting,
English for speakers of other languages, literacy and literacy measurement,
psychology, political science, public health, sociology, statistics, and survey
methodology. The committee was charged to:

® Review and evaluate the processes and procedures used for deter-
mining the performance levels for the 1992 NALS and

¢ Recommend a set of performance levels for the 2003 NAAL that
are valid and appropriate and permit comparisons between the 1992 and
2003 results.

In this report, we use several terms that need to be defined:

Performance level: a range of test scores that reflect similar levels of
knowledge, skills, and capabilities as measured on a test.
Performance-level description: the description of the knowledge, skills,
and capabilities test takers need to demonstrate in order to be classified
into a specific performance level.

Cut score: the score that separates one performance level from another
performance level.

Standard setting: the procedures used to determine the cut scores. Many
standard-setting methods rely on judgments made by a set of panelists
selected for their expertise in subject areas evaluated on the test; they
use established systematic procedures for collecting these judgments.
Other methods make use of statistical information describing discrimi-
nation based on the test scores between existing externally defined
groups (e.g., masters and nonmasters).

In addition, there are a number of agencies involved in this work:
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e National Center for Education Statistics (NCES): the statistical
agency of the U.S. Department of Education that provided oversight for
NALS and NAAL.

* Educational Testing Service (ETS): one of the contractors to NCES
that assisted with work on NALS.

e American Institutes for Research (AIR): one of the contractors to
NCES that assisted with work on NAAL.

e Westat: one of the contractors to NCES that assisted with work on
both NALS and NAAL.

® NRC: the organization that NCES requested to recommend perfor-
mance levels for NAAL.

e BOTA: the NRC board that provided oversight for the Com-
mittee on Performance Levels in Adult Literacy.

OVERARCHING GOALS

When BOTA agreed to take on this project, it set an overarching goal
for the committee’s work: to demonstrate a process for determining perfor-
mance levels and the associated cut scores that represents exemplary prac-
tice. The board provided oversight for the committee’s work and encour-
aged the committee to approach the process in an open manner that would
enhance public understanding of the results and to use a scientifically in-
formed process that would result in performance levels that are valid and
defensible.

Throughout its work, the committee sought to model exemplary prac-
tices. However, as with much in the assessment field, one must always
strike a balance between idealistic goals and practical constraints. For any
testing program, practical and resource considerations limit efforts to strive
for the ideal. For the committee, the challenge was to design a process for
developing performance levels retroactively.

To explain, the committee’s work began late in 2002, just before the
actual data collection for NAAL was scheduled to begin. By that time, most
of the decisions about NAAL had already been made. This placed certain
limitations on our work and substantially narrowed the range of options
available to us as we tried to develop new performance levels. For example,
when we began our work, development of the tasks that make up the
literacy assessment was finished, and the background questionnaire admin-
istered in conjunction with NAAL had already been finalized. This meant
that our choices about new performance levels were limited due to prior
decisions about test development, the scope of the content and skills to be
covered, and the range of difficulty of the items included on the assessment.
In addition, any analyses we chose to conduct to evaluate the relationships
between new performance levels and background characteristics (i.e., to
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appraise the reasonableness and validity of the cut scores associated with
the performance levels) were restricted by predetermined choices about the
questions included on the background questionnaire.

Developing performance levels retroactively, as the time constraints on
the committee required, clearly is not best assessment practice. Despite our
reservations, we accepted the charge to assist the Department of Education
with the challenging problem of communicating about adults’ literacy skills
and improving understanding and interpretation of NAAL findings.

LIMITATIONS ON INFERENCES ABOUT LITERACY SKILLS

Prior decisions during the test development phase and the process of
developing administrative procedures also affect the inferences that can be
based on NALS and NAAL results, regardless of the performance levels
used for reporting. The first limitation is posed by the definition of literacy
that guided test development. As has long been recognized by researchers
and practitioners in the field of literacy studies, literacy can be defined in a
variety of ways. In recognition of the understanding that literacy is not a
unitary construct, it has become customary in the field to speak of “mul-
tiple literacies” rather than “literacy” (see Wagner, 2004, for further dis-
cussion of this issue). It follows, then, that any assessment will be able to
test some types of literacy but not others.

The version of literacy that is tested through NAAL is based on an
information-processing view of reading and cognition. Therefore, the diffi-
culty of test items is varied along such parameters as the density of informa-
tion and the complexity of the text structure, factors that would affect the
ease or difficulty of reading. For example, if the information required to
answer a question about a paragraph is found in the first sentence of that
paragraph, the literacy task is presumed to be easier than if a person is
required to read further or to sort through distracting information. This
information-processing view of what makes reading easy or difficult, or
more or less complex, shaped what the test is able to measure. There are
other theoretical understandings of literacy—for example, the view of read-
ing as a process of constructing meaning in interaction with a text rather
than just extracting meaning from a text. It is important to recognize that
the particular theoretical stance that underpins NAAL will have implica-
tions for the development and analysis of test items.

Furthermore, the NAAL items were designed to measure literacy ac-
cording to an information-processing model for a distinct set of purposes—
for what might be called “functional” literacy or the everyday kinds of
tasks that people may encounter in the course of their daily lives. Such tasks
may include reading a bus schedule, deciphering an advertisement, or filling
out a form. These are valuable and necessary types of literacy, but they
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exclude other purposes for literacy, such as reading literature for pleasure,
engaging in literacy-related activities for religious purposes, or studying
lengthy and complex texts in order to acquire new knowledge. Nor does
NAAL ask respondents, in the context of functional literacy, to do very
much writing. Many everyday literacy tasks do not, in fact, require as much
writing as reading. Still, literacy has come to include, in many popular as
well as academic usages, the production of text rather than only the recep-
tion of it. This understanding of literacy is not captured by NAAL.

Finally, it is important to remember that although the test simulates
materials and activities that adults may encounter in their daily lives, it does
not capture how they may actually engage with those materials in a real-
world setting. A good example of this distinction is that NAAL requires
participants to work alone, without help or assistance, whereas adults in
real life can engage in literacy tasks jointly or in collaboration. Investigating
how adults engage with literacy in everyday life would require different
research methods.

Another limitation posed by the definition of literacy that guided test
development has to do with the now ubiquitous presence of computers and
information technology in the lives of most adults and children and the
impact of these on literacy. NAAL is a paper-and-pencil test and therefore
not designed to assess adults’ performance on computer-mediated literacy
tasks. This means, for example, that the kinds of reading required to navi-
gate the Internet or interact with hypertextual or hypermedia reading and
writing environments are not represented.

Moreover, the assessment measures only English literacy skills. Neither
NALS nor NAAL was designed to yield information about individuals who
are not literate in English but who are fully literate in another language.
Literacy is not language specific, however, and English literacy is not the
only literacy that matters. At the United States-Mexico border, for ex-
ample, as well as in cities with a high percentage of immigrants (e.g., San
Francisco, Los Angeles, Chicago, New York, Seattle, Miami), biliteracy, the
ability to read and write in two languages, affords a number of social and
economic benefits. In terms of the job opportunities available to them,
individuals in California and Texas who are monolingual in English or in
another language are at a distinct disadvantage compared with bilingual
adults. When literacy assessments test only literacy in English, they ignore
the literacy skills of immigrants and refugees who are able to read and write
in their native language, skills that should be considered when a nation with
the diversity of the United States paints a picture of the literacy abilities of
its citizens.
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COMMITTEE’S APPROACH TO THE CHARGE

The committee began its work with a review of empirical studies on the
relationships between NALS literacy scores and data collected via the back-
ground questionnaire (see Smith, 2003). A draft of this paper was ready
prior to the committee’s first meeting and served as the starting place for
much of our subsequent work.

Between December 2002 and October 2004, the committee held six full
committee meetings. The first three meetings focused on gathering informa-
tion about NALS and NAAL: how literacy is defined for the two assess-
ments and the tasks used to measure these skills, how the performance
levels were determined for NALS, who is included in the sample of respon-
dents, how the assessment is administered, and what sorts of data are
collected on the background questionnaire administered in conjunction
with the assessment. The contractor responsible for identifying the sample,
collecting the data, and determining the sampling weights for both assess-
ments was Westat. The contractor responsible for developing the test and
analyzing and reporting the results was the ETS in 1992 and the AIR in
2003. Our information gathering included a review of available written
documentation about the 1992 procedures (primarily from Campbell,
Kirsch, and Kolstad, 1992; Kirsch et al., 1993; Kirsch, Jungeblut, and
Mosenthal, 2001) as well as conversations with those who worked on the
1992 NALS and the 2003 NAAL.

After the second meeting, the committee prepared and issued a letter
report to address three areas of concern, two related to initial screening
procedures for determining survey participants and whether they would
take the low-level Adult Literacy Supplemental Assessment or not, and the
other related to sampling procedures. The letter report can be found at
http://www.nap.edu/catalog/10762.html.

To enhance our understanding of the assessment, the committee ar-
ranged to observe the training for NAAL interviewers, the individuals who
would be visiting households to collect data. In addition, several committee
members accompanied NAAL interviewers to sampled households to ob-
serve the actual administration of the assessment. The committee also gath-
ered information about how literacy is defined for international assess-
ments and about how policy strategies are implemented in other countries.

The committee’s fourth meeting in February 2004 included a public
forum to hear from stakeholders regarding the ways in which NALS results
are used, the ways stakeholders anticipate using NAAL results, and the
types of information that stakeholders would like to see included in reports
of NAAL results. At this meeting, the committee provided samples of per-
formance levels and their descriptions and asked for stakeholders’ reac-
tions. They also solicited feedback from directors of adult education in
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states that had subsidized additional sampling during the NAAL data col-
lection process in order to obtain state-level NAAL results. The list of the
stakeholders who were contacted and who participated in the committee’s
activities appears in Appendix A.

The committee also sponsored two standard-setting sessions, one with
the 1992 data and test questions and one with the 2003 data and test
questions, to obtain judgments about cut scores for new performance levels
and to receive additional feedback about performance-level descriptions.
Participants in these standard settings included adult educators (directors,
coordinators, and teachers of adult education services), adult literacy re-
searchers, middle and high school classroom teachers, industrial and orga-
nizational psychologists, and human resources specialists.

OVERVIEW OF THE REPORT

Background information about the measurement of adult literacy,
about the two assessments (NALS and NAAL), and about adult education
is presented in Chapter 2. In Chapter 3, we review the process and proce-
dures for determining the five performance levels used to report the 1992
NALS results. Chapters 4 and 5 describe our processes for developing new
performance-level descriptions and determining the scores that separate
the performance levels (cut scores). In Chapter 6, we discuss strategies for
reporting and communicating about results for NAAL and suggest ways
for using the results. The final chapter contains our suggestions for im-
proving future assessments of adults’ literacy skills.
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Adult Literacy Assessments and
Adult Education

adults encounter in their daily lives and the reasons for assessing

their literacy skills. We then give a brief overview of the National
Adult Literacy Survey (NALS) and its successor, the National Assessment
of Adult Literacy (NAAL). One of the chief uses of the results of the earlier
survey was to determine needed programmatic interventions, many of which
are offered through adult education systems. The chapter concludes with
information about adult education services in this country.

! I Vhis chapter begins with a discussion of the types of literacy demands

LITERACY DEMANDS AND THE NEED FOR ASSESSMENTS

In a rapidly changing world, literacy is an essential skill, one that helps
people thrive individually, socially, and economically. Literacy is important
for all aspects of an individual’s life, from handling personal affairs, to
raising children, to engaging in the workforce, to participating in a demo-
cratic society.

In the home, individuals use their literacy skills for a wide range of
activities, such as reading mail, paying bills, handling contracts and leases,
and helping children with school matters. Regardless of one’s occupation,
literacy skills are needed in a variety of work contexts—applying for a job,
traveling to and from work, choosing a benefits package, and understand-
ing and handling paychecks.

Adults also use their literacy skills to handle health and safety matters,
such as reading and using product safety and nutrition labels, filling out

23
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insurance forms, using tools and measurement devices, and reading dosage
directions on prescription and over-the-counter medicines. Literacy skills
are essential to keep family members healthy and safe and to assist elders as
they make life-enhancing or life-changing decisions.

Literacy skills are also needed for adults to participate in a democratic
society. Such activities as keeping apprised of local and national issues,
understanding one’s rights and responsibilities, reading ballots, and voting
all require literacy skills.

Although some of these tasks can be accomplished in languages other
than English (e.g., newspapers in various languages provide information;
bilingual ballots are available in most states), American society places a
high priority on literacy skills in English. Literacy in English accrues signifi-
cant benefits to individuals in this country, including the opportunity to
attain U.S. citizenship, to work in a well-paying job, and to fully participate
in the democratic process.

While literacy skills are important for individuals’ functioning and well-
being, they are also critical for the social good and for a well-functioning
society. Literacy skills have an impact on a nation’s economic status, the
health and well-being of its citizens, the capabilities of its workforce and
military, and its ability to compete in a global society. Deficiencies in lit-
eracy skills and mismatches between the skills of citizens and the needs of
an economy can have serious repercussions.

Policy makers rely on assessments of literacy skills to evaluate both the
extent of such mismatches and the need for services that provide basic
literacy skills to adults. Such assessments can provide the foundation and
impetus for policy interventions. The NALS, mandated by the Adult Educa-
tion Amendments of 1988 (amendments to the Adult Education Act of
1966), was designed to provide such information. This legislation required
the U.S. Department of Education to evaluate the nature and extent of
literacy among adults.

In response, the National Center for Education Statistics (NCES) and
the Office of Vocational and Adult Education planned a nationally repre-
sentative household survey to assess the literacy skills of the adult popula-
tion in the United States. The NALS was administered in 1992; it was
revised and repeated in 2003 under a new name, the NAAL. A great deal of
information is available about the two assessments on the NCES web site
(http://www.nces.ed.gov). In this chapter, we briefly summarize the assess-
ments to acquaint the reader with relevant background information, but
interested readers are referred to the NCES web sites for further details
about the assessments.
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LITERACY ASSESSMENTS

At the time that NALS was being designed, two prior large-scale assess-
ments of subsets of the adult population in the United States had been
conducted: the Young Adult Literacy Survey (YALS),! conducted in 1985,
and the Department of Labor Survey of Workplace Literacy,? conducted in
1990. The group appointed to guide the development of NALS, called the
Literacy Definition Committee, recommended adopting the same concep-
tual framework for NALS as was used for these two prior surveys. One
reason for this decision was to enable comparisons of trends between NALS
and the prior surveys. As a result of this decision, the methodologies and
approaches used for the prior surveys were applied to NALS, and about
half of the literacy tasks developed for the earlier surveys were
readministered. In addition, much of the Technical Manual for NALS
(Kirsch et al., 2001) covers procedures used for the earlier surveys.

The stated goals of NALS and NAAL are to describe the status and
progress of literacy in the nation. Both assessments were comprised of the
following: an introductory screening interview, a background question-
naire, and a literacy assessment. The total time for the interview is about 90
minutes. Scores are reported for three types of literacy—prose, document,
and quantitative.

Description of the Literacy Tasks

The definition of literacy that guided the development of NALS was the
same as for the prior surveys (Kirsch et al., 2001, p. 70): “Literacy is the
ability to use printed and written information to function in society, to
achieve one’s goals, and to develop one’s knowledge and potential.”

As noted earlier, NALS and NAAL are considered to be measures of
functional literacy in English, in that they focus on how adults use printed
and written information. The assessments are intended to evaluate literacy
demands encountered in everyday settings at home, in the workplace, and
in the community and to profile adults’ literacy skills in these contexts.

Each assessment task includes a stimulus, which is designed to simulate

1Sponsored by the U.S. Department of Education, YALS assessed the literacy skills of a
nationally representative household sample of 3,600 young adults between the ages of 21 and
25 living in the 48 contiguous states (http://www.nces.ed.gov/naal/design/about85.asp). The
assessment evaluated literacy skills in the contexts of everyday life, including home, school,
work, and social environments.

2The Department of Labor Survey of Workplace Literacy profiled the literacy skills of a
national sample of nearly 20 million participants in two U.S. Department of Labor programs:
job seekers in the Employment Service/Unemployment Insurance programs and eligible appli-
cants for the Job Placement and Partnership Act training.
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materials adults frequently encounter, and a series of questions about the
stimulus. The questions are presented before the stimulus to represent the
way adults often approach a task in real life, in which functional reading is
often driven by a need to know. Questions are open-ended, not multiple
choice, again out of a desire to mimic realistic tasks. The tasks are catego-
rized into the three types of literacy:

Prose literacy: the knowledge and skills needed to locate, understand,
and use information contained in expository and narrative prose text,
such as editorials, newspaper articles, poems, and stories.

Document literacy: the knowledge and skills required to locate, under-
stand, and use relevant information found in documents, such as job
applications, bus schedules, maps, payroll forms, indexes, and tables.
Quantitative literacy: the knowledge and skills needed to apply basic
arithmetic operations, alone or sequentially, to numbers embedded in
printed materials, such as entering cash and check amounts onto a
bank deposit slip, balancing a checkbook, completing an order form,
and determining the amount of interest from a loan advertisement.

The 1992 assessment consisted of a total of 165 tasks, of which 82
were newly developed and 83 were reused from the prior surveys. Develop-
ment of the new tasks was guided by a test blueprint that specified the
characteristics of the items according to the structure of the stimulus (expo-
sition, narrative, tables, graphs, forms, maps, etc.), the cognitive process
required to respond to the question (locate, integrate, generate, add, sub-
tract, etc.), the difficulty of the item, and the context from which the
stimulus was drawn. The materials were drawn from six contexts of every-
day life: home and family, health and safety, community and citizenship,
consumer economics, work, and leisure and recreation. Additional infor-
mation about item development can be found in Chapter 4 of the Technical
Manual (Kirsch et al., 2001).

Changes Implemented with NAAL

In 1992, there were some participants who had such limited literacy
skills that they were able to complete only part of the assessment, and
others who attempted to perform the literacy tasks they were given and
were unsuccessful (Kirsch et al., 1993). In order to provide literacy tasks
that even very low-literate adults could complete successfully, NAAL added
a new component, the Adult Literacy Supplemental Assessment (ALSA),
designed to assess skills in identifying numbers, letters, and comprehension
of simple prose and documents. This component is interactive and uses a
one-on-one format. The assessor presents each item to the respondent and
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then asks questions orally. This format is designed to minimize the chance
that low-functioning respondents fail to respond correctly to an item be-
cause they misunderstand the written directions or have difficulty with
texts appearing outside their everyday environments.

NAAL’s literacy assessment begins with a relatively easy set of seven
literacy tasks, referred to as the “core questions,” that are used to decide
whether test takers should take the main NAAL assessment or the supple-
mental ALSA. Individuals who performed well on the core questions were
assessed using the main NAAL, and individuals who performed poorly on
the core questions were assessed with ALSA. NAAL consisted of 152 tasks,
54 prose tasks, 52 document tasks, and 64 quantitative tasks.

ALSA was designed to use highly familiar stimulus materials that are
real and contextualized. The materials offer respondents the opportunity to
see items as part of the product in which they appear in real life. For
example, rather than just reading recipe directions on a printed page (e.g.,
for making soup), the respondent is asked to read directions that appear on
the actual package (e.g., on the soup can).? Similarly, respondents may be
asked to point to letters or words on a product (e.g., point to the words
“apple juice” on a juice can), identify the price of a food item on a grocery
flyer, or interpret the directions on a medicine warning label. ALSA begins
with simple word and letter identification tasks presented in context; pro-
ceeds to short, simple prose texts and documents (e.g., advertisements, road
signs); and concludes with several tasks that involve location of informa-
tion in documents that contain more distracting information, such as news-
papers or more complicated advertisements. Oral directions and questions
are provided in either English or Spanish by the interviewer. ALSA also
allows participants to answer in either English or Spanish, although the
stimulus materials themselves contain only English text.

Also new to the NAAL is a component designed to evaluate reading
fluency. The fluency assessment uses speech recognition software to assess
decoding, word recognition, and reading fluency. All participants in NAAL
complete the fluency assessment after they have answered the background
questionnaire, the core questions, and either the main NAAL or ALSA.
Fluency tasks include lists of words and numbers as well as text passages to
be read aloud by the respondent. Oral directions and questions are pro-
vided in English or Spanish, depending on the respondents’ preference, but
the text itself appears only in English, and answers must be given in English.
Only a bilingual interviewer, fully proficient in English and Spanish, is
allowed to give directions or ask questions in Spanish when such support is

3Because the test questions are secure, these examples are intended to represent the types of
questions included on ALSA, but are not the actual questions.
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desired. The fluency tasks are administered at the end of the assessment, in
an attempt to preserve comparability of the main NAAL with the 1992
assessment.

The 2003 NAAL also includes tasks that require application of literacy
skills to the understanding of health-related materials and forms. Some
health-related tasks were included on NALS, but the number of such tasks
was increased for NAAL to allow reporting of a “health literacy” score.
There are 28 health-related tasks as well as 10 health-related background
questions.

Additional information about the new features included on NAAL can
be found at http://www.nces.ed.gov/NAAL/design/about02.asp#C.

Administration of the Literacy Assessment

NALS and NAAL are designed to provide reliable group-level estimates
of literacy skills. The assessment is not designed to provide reliable scores
for individuals (although statistical estimates of individuals’ performance
on the assessment can be derived and used for research purposes). Because
individual scores are not reported, the assessments can utilize a matrix
sampling approach to the assignment of test questions to individuals. The
approach involves splitting a large set of tasks into smaller sets, or blocks.
A similar design has long been used for the National Assessment of Educa-
tional Progress; it provides a means to minimize the number of test ques-
tions an individual must take and is efficient when the goal of an assessment
is to provide reliable estimates of group-level performance.

With this approach, literacy tasks are assigned to blocks that can be
completed in about 15 minutes, and these blocks are compiled into book-
lets, so that each block appears in each position (first, middle, and last) and
each block is paired with every other block. Blocks of simulation tasks are
assembled into booklets, each of which could be completed in about 45
minutes, although there were no time constraints placed on the participants
for completing the tasks. Additional information about this can be found at
http://www.nces.ed.gov/naal/design/design92.asp#design.

Measuring Trends Between 1992 and 2003

One chief aim of the 2003 assessment is to measure the trend from the
previous assessment. NAAL consists of 13 blocks of tasks, 6 that were

“4Health literacy has been defined as the degree to which individuals have the capacity to
obtain, process, and understand basic health information and services needed to make appro-
priate health decisions (Ratzan and Parker, 2000).
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repeated from 1992 and 7 newly developed for the 2003 assessment. The
new blocks were based on the 1992 frameworks and were designed to be
similar to the replaced blocks of items with regard to skills measured,
content, and item statistics. After collection of the 2003 data, statistical
linking procedures were used to place NALS and NAAL scores on the same
scale.

The Department of Education plans to make NAAL data publicly avail-
able to researchers and others interested in conducting studies on the re-
sults. The results can be grouped according to the score ranges used for the
old 1992 performance levels or the new 2003 levels. Trend comparisons
will be possible based either on the 1992 levels or on the new levels adopted
for NAAL.

The Sample for NALS and NAAL

For both assessments, data were collected via a household survey of a
stratified random sample of adults age 16 and older. Additional samples
were obtained in specific states in order to provide state-level results; this
portion of the assessment was referred to as the State Adult Literacy Survey.
In 1992, 12 states participated (California, Florida, Illinois, Indiana, Towa,
Louisiana, New Jersey, New York, Ohio, Pennsylvania, Texas, and Wash-
ington); in 2003, 6 states participated (Kentucky, Maryland, Massachu-
setts, Missouri, New York, and Oklahoma). For both assessments, an addi-
tional sample was obtained of individuals incarcerated in federal and state
prisons.

Approximately 26,000 individuals age 16 and older participated in the
1992 NALS. Of these, 9.8 percent reported speaking a language other than
English at home. The overall number included 13,600 selected as part of
the national sample as well as about 12,000 (1,000 per state) selected
through the State Adult Literacy Survey. The survey also included 1,147
inmates from 87 state and federal prisons who were selected to represent
the inmate population in the United States. Their participation helped to
provide better estimates of the literacy levels of the total population and
made it possible to report on the literacy proficiencies of this important
segment of society. See http://www./nces.ed.gov/naal/design/about92.asp for
additional details about the sampling.

Sampling procedures were similar for the 2003 NAAL. The nationally
representative sample of 19,714 adults included 18,541 participants living
in households, about 6,500 of whom were selected from six states (approxi-
mately 1,000 per state). An additional 1,173 participants were selected
from adults living in state or federal prisons.
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The Interview Process

The assessment is administered in the home by trained interviewers.
The first step in the process is to administer the “screener,” a set of ques-
tions used to determine the number of eligible respondents (e.g., age 16 or
older) in the household. The screening process involves recording the names,
relationships, sex, age, and race/ethnicity of all household members at the
selected household. Some bilingual interviewers are trained to administer
the screener in either English or Spanish. Interviewers can also ask a house-
hold member or a family friend to translate the screening questions into
Spanish or other languages, although there is no check on the accuracy of
the translation.

To select respondents, interviewers list the names and ages (in descend-
ing age order) of all eligible household members and then refer to a sam-
pling table. In households with three or fewer eligible household members,
one is randomly selected for the interview; in households with four or more
eligible persons, two are selected. Selected participants receive an incentive
payment for participating in the assessment ($20 in 1992, $30 in 2003). See
http://www.nces.ed.gov/naal/design/data92.asp#collection for additional
details about the data collection process.

After completion of the screener and selection of participants, the back-
ground questionnaire is administered. The background questionnaire can
also be administered in Spanish or English. If the participant does not speak
Spanish and is not proficient enough in English to understand and respond
to the interviewer, the interaction is terminated and the person is classified
as having a language problem. These procedures were changed slightly in
2003 in an effort to obtain literacy information from as many participants
as possible. In 2003, participants who did not speak Spanish or who were
not sufficiently proficient in English to respond to the entire background
questionnaire, were allowed to skip one or more of the background ques-
tions that they were not able to answer and move to the literacy assessment.
Interviewers recorded each skipped background question as “don’t know”
and documented the reason for skipping the question.

The background questionnaire collects general background informa-
tion about language experience (e.g., language spoken at home), educa-
tional background and experiences, political and social participation, labor
force participation, employment and earnings experiences, health, literacy
activities and practices, and demographic information. The background
questions are read to the respondent by an interviewer who then marks the
answers on an answer sheet. The actual background questionnaire used in
1992 can be found in Appendix G of the Technical Report and Data File
Users Manual for the 1992 National Adult Literacy Survey (http://www./
nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2001457). The background
questionnaire used in 2003 is available from NCES.
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After administration of the background questionnaire, the interviewer
proceeds to the literacy assessment. The literacy tasks (a stimulus and a set
of questions) on the assessment are presented one at a time. There are no
time limits for responding. Participants continue until they reach the final
item or they choose to stop. When a participant stops before finishing the
set of tasks, the reason for stopping is recorded.

USES OF RESULTS OF ADULT LITERACY ASSESSMENTS

There are many uses for the results of adult literacy assessments. Over
the past decade, NALS results have been used by a wide variety of audi-
ences, including those concerned about the status of the workforce in this
country and for evaluating the need for training programs, officials in the
public health sector who are concerned about the extent to which adults
make wise and informed health and safety decisions, researchers studying
the relationships between literacy and participation in civic activities and
political processes, and experts in family literacy evaluating the extent to
which parents are able to participate in their children’s educational process.
NALS results have been widely cited in the research literature and continue
to be used to argue for needed resources for adult education services.

Although NALS results have been used in a variety of ways, one of the
chief uses over the past decade has been to determine the extent to which
adult basic education services are available to meet the needs of adults with
low levels of literacy. In the next section, we provide a brief overview of the
adult education system in this country to provide context for discussions
that appear in later sections of the report and several of the decisions the
committee made about performance levels for NAAL.

Adult Education in the United States

Ideally, literacy skills are acquired as people progress through the K-12
education system in this country. However, this system does not always
work for all who pass through it, and many who have immigrated to the
United States have never participated in it. In addition, increasing societal
and workplace demands may exceed what is taught in school, creating
situations in which the skills of the populace are not aligned with the needs
of the nation.

The adult education system is intended to remedy basic skill deficien-
cies and mismatches between skill requirements and adults’ proficiencies
and to provide developmental English language and literacy services to
immigrants and refugees not yet proficient in English. The adult education
system is, for the most part, guided legislatively by the Adult Education
Act of 1966 and the Workforce Investment Act of 1998, Title II, Adult
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Education and Family Literacy Act. Through a combination of federal,
state, and local funding, the adult education system sponsors adult basic
education (ABE) programs through which individuals can improve their
literacy skills and prepare for the general educational development (GED)
assessment, the test taken to acquire the equivalent of a high school di-
ploma. According to recent statistics available from the Office of Voca-
tional and Adult Education, 2,891,895 individuals age 16 and older were
enrolled in adult education in 2000 (http://www.ed.gov/about/offices/list/
ovae/pi/AdultEd/2000age.html). In 2001, over 600,000 adults were issued
GED credentials after passing the test (GED Testing Service, 2004).

The adult education system also provides courses in English for speak-
ers of other languages (referred to as ESOL programs), designed to assist
immigrants to learn and function in English. Of the close to 3 million adults
enrolled in ABE programs in 1999, 1 million were enrolled as ESOL stu-
dents (National Center for Education Statistics, 2003). ESOL programs
serve people with a wide array of literacy skills in English and in their native
language. For example, immigrants to the United States may not be literate
in English, but they may have strong literacy skills in another language,
skills that are likely to transfer to English literacy once their English skills
improve.

Other immigrants may struggle with literacy both in the native lan-
guage and in English, such as those who had only an elementary school
education or less in their native country. Acquiring an education is a sub-
stantial challenge for this group as a consequence of their weak foundation
in literacy (in any language) and lack of the background knowledge that
others obtain through formal schooling. These individuals, most of whom
are immigrants from Mexico and Central America and refugees from Haiti,
Laos, and Africa, will need adult education services that are quite different
from those offered to their more educated counterparts. Both groups, highly
literate and low-literate English learners, may need services that focus on
oral communication skills along with literacy. Newcomers may need skills
and strategies associated with acculturation to the United States as well. In
that respect, the services that adult language learners require are quite
different from those provided for adult learners who grew up speaking
English.

The relative literacy skills of a third group, often referred to as “genera-
tion 1.5,” may need to be considered as well.’ These individuals are gener-
ally bilingual young adults who were born elsewhere but partially educated
in the United States or who were born and educated in the United States but

3See http://www.cal.org/resources/digest/0305harklau.html and http://www.american.edu/
tesol/Roberge_article.pdf.
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who grew up in linguistically isolated communities in which a language
other than English was spoken at home. Their conversational skills in both
the home language and in English may be quite strong, but some generation
1.5 adults are still learning formal, written English, while others have
learned a nonstandard form of English that carries over to their writing.6
The literacy education needs of these adults are varied. Some of them may
benefit from traditional ESOL programs. Others may benefit more from
mainstream education with an emphasis on identifying and correcting the
errors associated with the use of nonstandard English. In many ways, this
second group of generation 1.5 adults has similar characteristics to native-
born young adults who grew up speaking English but are academically
unprepared.

While most individuals enroll in adult education programs voluntarily,
some are encouraged or required to do so by their employers. Still others
are required to attend classes in order to receive funds or services that are
contingent on participation in education or training, including ABE/ESOL
programs. Some individuals receiving income support through Temporary
Assistance to Needy Families (commonly known as welfare) and displaced
workers receiving stipends under the North American Free Trade Agree-
ment fall into this category.

Increasingly, adult education programs are offered in the nation’s pris-
ons. Recent statistics (1999) indicate that 25 percent of jail jurisdictions
offer an ABE program (National Institute for Literacy, 2002). According to
the Bureau of Justice Statistics (2000), 80 percent of state prisons, nearly all
federal prisons, about 70 percent of private prisons, and over half of jails
offered high school level classes, which generally focus on GED prepara-
tion. In some states, completion of the GED preparation program and
passing the GED result in early release from prison (e.g., Nevada, personal
communication with Sanford Marks; and Indiana, Lawrence et al., 2002).
Studies of reincarceration rates for adults in Virginia, Ohio, Minnesota,
and Maryland suggest that enrolling in literacy and ABE education pro-
grams lower the likelihood of recidivism (Wedgeworth, 2003). Research
also indicates that only 7 to 10 percent of inmates who qualify for literacy
education programs actually take advantage of the opportunity (Langley,
1999), despite the fact that 70 percent of incarcerated adults are estimated
to read below the fourth-grade level (Haigler et al., 1994).

6See http://www.cal.org/resources/digest/0305harklau.html and http://www.american.edu/
tesol/Roberge_article.pdf.
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Legislative Oversight of Adult Education Programs

An important aspect of adult education programs is an accountability
system, known as the National Reporting System (NRS), that was imple-
mented through Title II of the Workforce Investment Act of 1998 (Public
Law 105-220).7 As part of the NRS, adult education participants are ad-
ministered an assessment (state’s choice) upon entry into an adult education
program and take a posttest after a period of instruction as determined by
each state. Results for the assessment are reported in terms of the NRS
educational functioning levels, a set of six levels that include brief descrip-
tions of the skills that students are expected to demonstrate in the areas of
reading and writing, numeracy, and functional and workplace skills. There
are separate level descriptions for ABE and ESOL (see Tables 2-1 and 2-2).
States report the percentage of adult education participants who move from
one level to the next as measured by pre-posttest gains in a program year.
The Workforce Investment Act includes a system of incentives provided to
states based on their students’ test performance as well as on other criteria.

The lowest NRS level (i.e., beginning literacy) ranges from an indi-
vidual having “no or minimal reading and writing skills” to being able to
“recognize, read, and write letters and numbers, but has a limited under-
standing of connected prose.” The second NRS level (i.e., beginning basic
education) is described as equating to reading grade levels of 2.0-3.9 on
standardized tests and includes individuals who can “read simple material
on familiar subjects and comprehend simple compound sentences in single
or linked paragraphs containing a familiar vocabulary.” The third NRS
level (i.e., low intermediate basic education) is described as equating to
reading grade levels 4.0-5.9 on standardized reading tests and includes
individuals who can “read text on familiar subjects that have a simple and
clear underlying structure (e.g., clear main idea, chronological order)” and
“can interpret actions required in specific written directions.” The fourth
NRS level (i.e., high intermediate basic education) is described as equating
to reading grade levels 6.0-8.9 on standardized tests and including readers
who can “read simple descriptions and narratives on familiar subjects or
from which new vocabulary can be determined by context.” They can also
“make some minimal inferences about familiar texts and compare and
contrast information from such texts, but not consistently.”

The adult education field relies on information from assessments such
as NALS/NAAL to project program needs. Most individuals served by
adult education programs have skills in the ranges described by the current

7See http://www.thomas.loc.gov/cgi-bin/bdquery/z?d105:HR01385:ITOM:/bss/d105query.
html [accessed Dec. 2004].
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NALS Levels 1 and 2.8 Knowing about the skill levels of those likely to
enroll in adult education programs assists policy makers and program coor-
dinators in determining where to focus funding initiatives and in designing
instruction programs.’ The greatest interest and concern among adult edu-
cators relates to information about potential students at the lowest four
NRS levels: beginning literacy, beginning basic education, low intermediate
basic education, and high intermediate basic education. Adult students at
the very lowest level may need one-on-one instruction and a good deal of
guidance. Adult students at the next two levels can function a bit more
independently but still are not ready to take classes focusing on the GED
high school equivalency diploma. Adult students at the fourth level read at
levels comparable to middle school students and are likely to be ready to
pursue GED instruction.

The committee was aware of the fact that the adult education commu-
nity hoped to be able to map the performance levels adopted for NAAL
onto the NRS levels. Although NAAL did not appear to have been designed
for this purpose, we kept this desire in mind as we proceeded with our work
and, as spelled out in the report, attempted to develop performance levels
that would meet the needs of this community.

8A comparison of NALS assessments and GED examinees suggested that test takers who
failed to pass the GED exams were likely to be included in the NALS Level 2 category
(Baldwin et al., 1995).

JIndividual states, for example Tennessee, often decide funding by using NALS Levels 1
and 2 to guide state appropriations for ABE programs. For Tennessee’s state plan, see
http://www.cls.coe.utk.edu/stateplan/ [accessed February 25, 2005].
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TABLE 2-1 Educational Functioning Level Descriptors—Adult Basic

Education Levels

Literacy Level

Basic Reading and Writing

Beginning ABE Literacy
Benchmarks:
TABE (5-6) scale scores
(grade level 0-1.9):
Total Reading: 529 and below
Total Math: 540 and below
Total Language: 599 and below
TABE (7-8) scale scores
(grade level 0-1.9):
Reading: 367 and below
Total Math: 313 and below
Language: 391 and below
CASAS: 200 and below
AMES (B, ABE) scale scores
(grade level 0-1.9):
Reading: 500 and below
Total Math: 476 and below
Communication: 496 and below

ABLE scale scores (grade level 0-1.9):

Reading: 523 and below
Math: 521 and below

Beginning Basic Education
TABE (5-6) scale scores
(grade level 2-3.9):
Total Reading: 530-679
Total Math: 541-677
Total Language: 600-977
TABE (7-8) scale scores
(grade level 2-3.9):
Reading: 368-460
Total Math: 314-441
Language: 392-490
CASAS: 201-210
AMES (B, ABE) scale scores
(grade level 2-3.9):
Total Math: 477-492
Communication: 498-506

ABLE scale scores (grade level 2-3.9):

Reading: 525-612
Math: 530-591

Individual has no or minimal reading
and writing skills.

May have little or no comprehension of
how print corresponds to spoken
language and may have difficulty using
a writing instrument.

At upper range of this level, individual
can recognize, read and write letters and
numbers, but has a limited understanding
of connected prose and may need frequent
re-reading.

Can write a number of basic sight words
and familiar words and phrases.

May also be able to write simple
sentences or phrase, including simple
messages.

Can write basic personal information.
Narrative writing is disorganized and
unclear, inconsistently uses simple
punctuation (e.g., periods, commas,
question marks).

Contains frequent spelling errors.

Individual can read simple material on
familiar subjects and comprehend simple
compound sentences in single or linked
paragraphs containing a familiar
vocabulary.

Can write simple notes and messages on
familiar situations, but lacks clarity

and focus.

Sentence structure lacks variety, but
shows some control of basic grammar
(e.g., present and past tense), and
consistent use of punctuation (e.g.,
periods, capitalization).
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Numeracy Skills

Functional and Workplace Skills

Individual has little or no recognition
of numbers or simple counting skills
or may have only minimal skills, such
as the ability to add or subtract single
digit numbers.

Individual can count, add, and subtract
three-digit numbers; can perform
multiplication through 12.

Can identify simple fractions and
perform other simple arithmetic
operations.

¢ Individual has little or no ability to

read basic signs or maps, can provide
limited personal information on simple
forms.

The individual can handle routine
entry-level jobs that require little or no
basic written communication or
computational skills and no
knowledge of computers or other
technology.

Individual is able to read simple
directions, signs, and maps; fill out
simple forms requiring basic personal
information; write phone messages and
make simple change.

There is minimal knowledge of, and
experience with, using computers and
related technology.

The individual can handle basic entry-
level jobs that require minimal literacy
skills.

Can recognize very short, explicit,
pictorial texts, e.g., understands logos
related to worker safety before using a
piece of machinery.

Can read want ads and complete job
applications.

continued
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TABLE 2-1 Continued

Literacy Level

Basic Reading and Writing

Low Intermediate Basic Education
Benchmarks:
TABE (5-6) scale scores
(grade level 6-8.9):
Total Reading: 723-761
Total Math: 730-776
Total Language: 706-730
TABE (7-8) scale scores
(grade level 6-8.9):
Reading: 518-566
Total Math: 506-565
Language: 524-559
CASAS: 221-235
AMES (C and D, ABE) scale scores
(grade level 6-8.9):
Reading (C): 525-612
Reading (D): 522-543
Total Math (C): 510-627
Total Math (D): 509-532
Communication (C): 516-611
Communication (D): 516-523

ABLE scale scores (grade level 6-8.9):

Reading: 646—680
Math: 643-693

High Intermediate Basic Education
Benchmarks:
TABE (5-6) scale scores
(grade level 6-8.9):
Total Reading: 723-761
Total Math: 730-776
Total Language: 706-730
TABE (7-8) scale scores
(grade level 6-8.9):
Reading: 518-566
Total Math: 506-565
Language: 524-559
CASAS: 221-235
AMES (C and D, ABE) scale scores
(grade level 6-8.9):
Reading (C): 525-612
Reading (D): 522-543
Total Math (C): 510-627
Total Math (D): 509-532

Individual can read text on familiar
subjects that have a simple and clear
underlying structure (e.g., clear main
idea, chronological order).

Can use context to determine meaning.
Can interpret actions required in specific
written directions, can write simple
paragraphs with main idea and supporting
detail on familiar topics (e.g., daily
activities, personal issues) by recombining
learned vocabulary and structures.

Can self- and peer edit for spelling and
punctuation errors.

Individual is able to read simple
descriptions and narratives on familiar
subjects or from which new vocabulary
can be determined by context.

Can make some minimal inferences
about familiar texts and compare and
contrast information from such texts,
but not consistently.

The individual can write simple narrative
descriptions and short essays on
familiar topics.

Has consistent use of basic punctuation,
but makes grammatical errors with
complex structures.
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Numeracy Skills

Functional and Workplace Skills

Individual can perform with high
accuracy all four basic math operations
using whole numbers up to three digits.
Can identify and use all basic
mathematical symbols.

Individual can perform all four basic
math operations with whole numbers
and fractions.

Can determine correct math operations
for solving narrative math problems
and can convert fractions to decimals
and decimals to fractions.

Can perform basic operations on
fractions.

Individual is able to handle basic
reading, writing, and computational
tasks related to life roles, such as
completing medical forms, order forms,
or job applications.

Can read simple charts, graphs, labels,
and payroll stubs and simple authentic
material if familiar with the topic.
The individual can use simple
computer programs and perform a
sequence of routine tasks given
direction using technology (e.g., fax
machine, computer operation).

The individual can qualify for entry-
level jobs that require following basic
written instructions and diagrams with
assistance, such as oral clarification.
Can write a short report or message to
fellow workers.

Can read simple dials and scales and
take routine measurements.

Individual is able to handle basic life
skills tasks such as graphs, charts, and
labels, and can follow multistep
diagrams.

Can read authentic materials on
familiar topics, such as simple
employee handbooks and payroll stubs.
Can complete forms such as a job
application and reconcile a bank
statement.

Can handle jobs that involve following
simple written instructions and
diagrams.

Can read procedural texts, where the
information is supported by diagrams,
to remedy a problem, such as locating
a problem with a machine or carrying
out repairs using a repair manual.

continued
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TABLE 2-1 Continued

Literacy Level

Basic Reading and Writing

Communication (C): 516-611
Communication (D): 516-523
ABLE scale scores (grade level 6-8.9):
Reading: 646—680

Math: 643-693

Low Adult Secondary Education
Benchmarks:
TABE (5-6) scale scores
(grade level 9-10.9):
Total Reading: 762-775
Total Math: 777-789
Total Language: 731-743
TABE (7-8) scale scores
(grade level 9-10.9):
Reading: 567-595
Total Math: 566-594
Language: 560-585
CASAS: 236-245
AMES (E, ABE) scale scores
(grade level 9-10.9):
Reading: 544-561
Total Math: 534-548
Communication: 527-535

ABLE scale scores (grade level 9-10.9):

Reading: 682-697
Math: 643-716

High Adult Secondary Education
Benchmarks:
TABE (5-6) scale scores
(grade level 11-12):
Total Reading: 776 and above
Total Math: 790 and above
Total Language: 744 and above
TABE (7-8) scale scores
(grade level 11-12):
Reading: 596 and above
Total Math: 595 and above
Language: 586 and above
CASAS: 246 and above
AMES (E, ABE) scale score
(grade level 11-12):

e Individual can comprehend expository
writing and identify spelling,
punctuation, and grammatical errors.

e Can comprehend a variety of materials
such as periodicals and notechnical
journals on common topics.

e Can comprehend library reference
materials and compose multiparagraph
essays.

e Can listen to oral instructions and write
an accurate synthesis of them.

e Can identify the main idea in reading
selections and use a variety of context
issues to determine meaning.

e Writing is organized and cohesive with
few mechanical errors.

e Can write using a complex sentence
structure.

e Can write personal notes and letters that
accurately reflect thoughts.

e Individual can comprehend, explain, and
analyze information from a variety of
literacy works, including primary source
materials and professional journals.

e Can use context cues and higher order
processes to interpret meaning of
written material.

e  Writing is cohesive with clearly
expressed ideas supported by relevant
detail.

e Can use varied and complex sentence
structures with few mechanical errors.
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Numeracy Skills

Functional and Workplace Skills

e Individual can perform all basic math
functions with whole numbers,
decimals, and fractions.

e Can interpret and solve simple
algebraic equations, tables and graphs,
and can develop own tables
and graphs.

e Can use math in business transactions.

e Individual can make mathematical
estimates of time and space and can
apply principles of geometry to
measure angles, lines and surfaces.

e Can also apply trigonometric functions.

e The individual can learn or work with
most basic computer software, such as
using a word processor to produce
own texts.

e Can follow simple instructions for
using technology.

e Individual is able or can learn to
follow simple multistep directions and
read common legal forms and manuals;

e Can integrate information from texts,
charts, and graphs.

e Can create and use tables and graphs.

e Can complete forms and applications
and complete resumes.

e Can perform jobs than require
interpreting information from various
sources and writing or explaining tasks
to other workers.

e Is proficient using computers and can
use most common computer
applications.

e Can understand the impact of using
different technologies.

e Can interpret the appropriate use of
new software and technology.

e Individuals are able to read technical
information and complex manuals.
can comprehend some college level
books and apprenticeship manuals.

e Can function in most job situations
involving higher order thinking.

e Can read text and explain a procedure
about a complex and unfamiliar work
procedure, such as operating a
complex piece of machinery.

e Can evaluate new work situations and
processes, can work productively and
collaboratively in groups and serve as
facilitator and reporter of group
work.

continued
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TABLE 2-1 Continued

Literacy Level Basic Reading and Writing

Reading: 565 and above

Total Math: 551 and above

Communication: 538 and above
ABLE scale scores (grade level 11-12):

Reading: 699 and above

Math: 717 and above

SOURCE: National Reporting System (2002).
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Numeracy Skills Functional and Workplace Skills

e The individual is able to use common
software and learn new software
applications.

e Can define the purpose of new
technology and software and select
appropriate technology.

e Can adapt use of software or
technology to new situations and can
instruct others, in written or oral
form, on software and technology use.
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TABLE 2-2 National Reporting System Levels for Non-English Speakers

Literacy Level

Speaking and Listening

Beginning ESL Literacy .
Benchmarks:

CASAS (Life Skills): 180 and below

SPL (Speaking): 01

SPL (Reading and Writing): 01

Oral BEST: 015

Literacy BEST: 07

Beginning ESL .
Benchmarks:

CASAS (Life Skills): 181-200

SPL (Speaking): 2-3 o
SPL (Reading and Writing): 2

Oral BEST: 16-41 o
Literacy BEST: 8-46 .
Low Intermediate ESL o
Benchmarks:

CASAS (Life Skills): 201-210

SPL (Speaking): 4

SPL (Reading and Writing): 5 .
Oral BEST: 42-50

Literacy BEST: 47-53 .

Individual cannot speak or understand
English, or understands only isolated
words or phrases.

Individual can understand frequently used
words in context and very simple phrases
spoken and slowly with some repetition.
There is little communicative output and
only in the most routine situations.

Little or no control over basic grammar.
Survival needs can be communicated
simply, and there is some understanding
of simple questions.

Individual can understand simple learned
phrases and limited new phrases
containing familiar vocabulary spoken
slowly with frequent repetition.

Can ask and respond to questions using
such phrases.

Can express basic survival needs and
participate in some routine social
conversations, although with some
difficulty.

Has some control of basic grammar.
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Basic Reading and Writing

Functional and Workplace Skills

¢ Individual has no or minimal reading
or writing skills in any language.

e May have little or no comprehension
of how print corresponds to spoken
language and may have difficulty
using a writing instrument.

e Individual can recognize, read, and
write numbers and letters, but has a
limited understanding of connected

prose and may need frequent re-reading.

e Can write a limited number of basic
sight words and familiar words and
phrases.

e May also be able to write simple
sentences or phrases, including very
simple messages.

e Can write basic personal information.

e Narrative writing is disorganized and
unclear.

e Inconsistently uses simple punctuation

(e.g., periods, commas, question marks).

e Contains frequent errors in spelling.

e Individual can read simple material on
familiar subjects and comprehend
simple and compound sentences in
single or linked paragraphs containing
a familiar vocabulary.

e Can write simple notes and messages
on familiar situations, but lacks clarity
and focus.

e Sentence structure lacks variety, but
shows some control of basic grammar
(e.g., past and present tense) and
consistent use of punctuation (e.g.,
periods and capitalization).

e Individual functions minimally or not
at all in English and can communicate
only through gestures or a few
isolated words, such as name and
other personal information.

e May recognize only common signs or
symbols (e.g., stop sign, product logos).

e Can handle only very routine entry-
level jobs that do not require oral or
written communication in English.

e There is no knowledge or use of
computers or technology.

e Individual functions with difficulty in
situations related to immediate needs
and in limited social situations.

e Has some simple oral communication
abilities using simple learned and
repeated phrases.

* May need frequent repetition.

e Can provide personal information on
simple forms.

e Can recognize common forms of print
found in the home and environment,
such as labels and product names.

e Can handle routine entry-level jobs
that require only the most basic
written or oral English communication
and in which job tasks can be
demonstrated.

e There is minimal knowledge or
experience using computers or
technology.

e Individual can interpret simple
directions and schedules, signs and
maps.

e Can fill out simple forms, but needs
support on some documents that are
not simplified.

e Can handle routine entry-level jobs
that involve some written or oral
English communication, but in which
job tasks can be demonstrated.

e Individual can use simple computer
programs and can perform a sequence
of routine tasks given directions using
technology (e.g., fax machine,

computer).
continued
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TABLE 2-2 Continued

Literacy Level

Speaking and Listening

High Intermediate ESL
Benchmarks:

CASAS (Life Skills): 211-220
SPL (Speaking): 5

SPL (Reading and Writing): 6
Oral BEST: 51-57

Literacy BEST: 54-65

Low Advanced ESL
Benchmarks:

CASAS (Life Skills): 221-235
SPL (Speaking): 6

SPL (Reading and Writing): 7
Oral BEST: 58-64

Literacy BEST: 65 and above

Individual can understand learned
phrases and short new phrases containing
familiar vocabulary spoken slowly, with
some repetition.

Can communicate basic survival needs
with some help.

Can participate in conversation in limited
social situations and use new phrases with
hesitation.

Relies on description and concrete terms.
There is inconsistent control of more
complex grammar.

Individual can converse on many everyday
subjects and some subjects with
unfamiliar vocabulary, but may need
repetition, rewording, or slower speech.
Can speak creatively, but with hesitation.
Can clarify general meaning by rewording
and has control of basic grammar.
Understands descriptive and spoken
narrative and can comprehend abstract
concepts in familiar contexts.
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Basic Reading and Writing Functional and Workplace Skills

e Individual can read text on familiar e Individual can meet basic survival and

subjects that have a simple and clear
underlying structure (e.g., clear main
idea, chronological order).

Can use context to determine meaning.
Can interpret actions required in
specific written directions.

Can write simple paragraphs with main
idea and supporting detail on familiar
topics (e.g., daily activities, personal
issues) by recombining learned
vocabulary and structures.

Can self- and peer edit for spelling and
punctuation errors.

Individual is able to read simple
descriptions and narratives on familiar
subjects or from which new vocabulary
can be determined by context.

Can make some minimal inferences
about familiar texts and compare and
contrast information from such texts,
but not consistently.

The individual can write simple
narrative descriptions and short essays
on familiar topics, such as customs in
native country.

Has consistent use of basic punctuation,
but makes grammatical errors with
complex structures.

social needs.

Can follow simple oral and written
instruction and has some ability to
communicate on the telephone on
familiar subjects.

Can write messages and notes related
to basic needs; complete basic medical
forms and job applications.

Can handle jobs that involve basic oral
instructions and written
communication in tasks that can be
clarified orally.

The individual can work with or learn
basic computer software, such as word
processing.

Can follow simple instructions for
using technology.

Individual can function independently
to meet most survival needs and can
communicate on the telephone on
familiar topics.

Can interpret simple charts and
graphics.

Can handle jobs that require simple
oral and written instructions, multi-
step diagrams, and limited public
interaction.

The individual can use all basic
software applications, understand the
impact of technology, and select the
correct technology in a new situation.

continued
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TABLE 2-2 Continued

Literacy Level Speaking and Listening

High Advanced ESL e Individual can understand and participate
Benchmarks: effectively in face-to-face conversations
CASAS (Life Skills): 236-245 on everyday subjects spoken at normal
SPL (Speaking): 7 speed.

SPL (Reading and Writing): 8 e Can converse and understand

Oral BEST: 65 and above independently in survival, work, and

social situations.
e Can expand on basic ideas in
conversation, but with some hesitation.
e Can clarify general meaning and control
basic grammar, although still lacks total
control over complex structures.

SOURCE: National Reporting System (2002).
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Basic Reading and Writing

Functional and Workplace Skills

Individual can read authentic materials
on everyday subjects and can handle
most reading related to life roles.

Can consistently and fully interpret
descriptive narratives on familiar topics
and gain meaning from unfamiliar
topics.

Uses increased control of language and
meaning-making strategies to gain
meaning of unfamiliar texts.

The individual can write multiparagraph

essays with a clear introduction

and development of ideas.

Writing contains well-formed sentences,
appropriate mechanics and spelling,
and few grammatical errors.

Individual has a general ability to use
English effectively to meet most
routine social and work situations.
Can interpret routine charts, graphs
and tables and complete forms.

Has high ability to communicate on
the telephone and understand radio
and television.

Can meet work demands that require
reading and writing and can interact
with the public.

The individual can use common
software and learn new applications.
Can define the purpose of software
and select new applications
appropriately.

Can instruct others in use of software
and technology.
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Developing Performance Levels for the
National Adult Literacy Survey

procedures used to develop the performance levels for the 1992 Na-

tional Adult Literacy Survey (NALS). The chapter begins with some
background information on how performance levels and the associated cut
scores are typically determined. We then provide a brief overview of the test
development process used for NALS, as it relates to the procedures for
determining performance levels, and describe how the performance levels
were determined and the cut scores set. The chapter also includes a discus-
sion of the role of response probabilities in setting cut scores and in identi-
fying assessment tasks to exemplify performance levels; the technical notes
at the end of the chapter provides additional details about this topic.

In this chapter, we document our observations and findings about the

BACKGROUND ON DEVELOPING PERFORMANCE LEVELS

When the objective of a test is to report results using performance
levels, the number of levels and the descriptions of the levels are usually
articulated early in the test development process and serve as the founda-
tion for test development. The process of determining the number of levels
and their descriptions usually involves consideration of the content and
skills evaluated on the test as well as discussions with stakeholders about
the inferences to be based on the test results and the ways the test results
will be used. When the number of levels and the descriptions of the levels
are laid out in advance, development efforts can focus on constructing
items that measure the content and skills described by the levels. It is
important to develop a sufficient number of items that measure the skills

50
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described by each of the levels. This allows for more reliable estimates of
test-takers’ skills and more accurate classification of individuals into the
various performance levels.

While determination of the performance-level descriptions is usually
completed early in the test development process, determination of the cut
scores between the performance levels is usually made after the test has
been administered and examinees’ answers are available. Typically, the
process of setting cut scores involves convening a group of panelists with
expertise in areas relevant to the subject matter covered on the test and
familiarity with the test-taking population, who are instructed to make
judgments about what test takers need to know and be able to do (e.g.,
which test items individuals should be expected to answer correctly) in
order to be classified into a given performance level. These judgments are
used to determine the cut scores that separate the performance levels.

Methods for setting cut scores are used in a wide array of assessment
contexts, from the National Assessment of Educational Progress (NAEP)
and state-sponsored achievement tests, in which procedures are used to
determine the level of performance required to classify students into one of
several performance levels (e.g., basic, proficient, or advanced), to licens-
ing and certification tests, in which procedures are used to determine the
level of performance required to pass such tests in order to be licensed or
certified.

There is a broad literature on procedures for setting cut scores on tests.
In 1986, Berk documented 38 methods and variations on these methods,
and the literature has grown substantially since. All of the methods rely on
panels of judges, but the tasks posed to the panelists and the procedures for
arriving at the cut scores differ. The methods can be classified as test-
centered, examinee-centered, and standards-centered.

The modified Angoff and bookmark procedures are two examples of
test-centered methods. In the modified Angoff procedure, the task posed to
the panelists is to imagine a typical minimally competent examinee and to
decide on the probability that this hypothetical examinee would answer
each item correctly (Kane, 2001). The bookmark method requires placing
all of the items in a test in order by difficulty; panelists are asked to place a
“bookmark” at the point between the most difficult item borderline test
takers would be likely to answer correctly and the easiest item borderline
test takers would be likely to answer incorrectly (Zeiky, 2001).

The borderline group and contrasting group methods are two examples
of examinee-centered procedures. In the borderline group method, the pan-
elists are tasked with identifying examinees who just meet the performance
standard; the cut score is set equal to the median score for these examinees
(Kane, 2001). In the contrasting group method, the panelists are asked to
categorize examinees into two groups—an upper group that has clearly met
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the standard and a lower group that has not met the standard. The cut score
is the score that best discriminates between the two groups.

The Jaeger-Mills integrated judgment procedure and the body of work
procedure are examples of standards-centered methods. With these meth-
ods, panelists examine full sets of examinees’ responses and match the full
set of responses to a performance level (Jaeger and Mills, 2001; Kingston et
al., 2001). Texts such as Jaeger (1989) and Cizek (2001a) provide full
descriptions of these and the other available methods.

Although the methods differ in their approaches to setting cut scores,
all ultimately rely on judgments. The psychometric literature documents
procedures for systematizing the process of obtaining judgments about cut
scores (e.g., see Jaeger, 1989; Cizek, 2001a). Use of systematic and careful
procedures can increase the likelihood of obtaining fair and reasoned judg-
ments, thus improving the reliability and validity of the results. Neverthe-
less, the psychometric field acknowledges that there are no “correct” stan-
dards, and the ultimate judgments depend on the method used, the way it is
carried out, and the panelists themselves (Brennan, 1998; Green, Trimble,
and Lewis, 2003; Jaeger, 1989; Zieky, 2001).

The literature on setting cut scores includes critiques of the various
methods that document their strengths and weaknesses. As might be ex-
pected, methods that have been used widely and for some time, such as the
modified Angoff procedure, have been the subject of more scrutiny than
recently developed methods like the bookmark procedure. A review of
these critiques quickly reveals that there are no perfect or correct methods.
Like the cut-score-setting process itself, choice of a specific procedure re-
quires making an informed judgment about the most appropriate method
for a given assessment situation. Additional information about methods for
setting cut scores appears in Chapter 5, where we describe the procedures
we used.

DEVELOPMENT OF NALS TASKS

The NALS tasks were drawn from the contexts that adults encounter
on a daily basis. As mentioned in Chapter 2, these contexts include work,
home and family, health and safety, community and citizenship, consumer
economics, and leisure and recreation. Some of the tasks had been used on
the earlier adult literacy assessments (the Young Adult Literacy Survey in
1985 and the survey of job seekers in 1990), to allow comparison with the
earlier results, and some were newly developed for NALS.

The tasks that were included on NALS were intended to profile and
describe performance in each of the specified contexts. However, NALS
was not designed to support inferences about the level of literacy adults
need in order to function in the various contexts. That is, there was no
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attempt to systematically define the critical literacy demands in each of the
contexts. The test designers specifically emphasize this, saying: “[The lit-
eracy levels] do not reveal the types of literacy demands that are associated
with particular contexts. . . . They do not enable us to say what specific
level of prose, document, or quantitative skill is required to obtain, hold, or
advance in a particular occupation, to manage a household, or to obtain
legal or community services” (Kirsch et al., 1993, p. 9). This is an impor-
tant point, because it demonstrates that some of the inferences made by
policy makers and the media about the 1992 results were clearly not sup-
ported by the test development process and the intent of the assessment.

The approach toward test development used for NALS does not reflect
typical procedures used when the objective of an assessment is to distin-
guish individuals with adequate levels of skills from those whose skills are
inadequate. We point this out, not to criticize the process, but to clarify the
limitations placed on the inferences that can be drawn about the results. To
explain, it is useful to contrast the test development procedures used for
NALS with procedures used in other assessment contexts, such as licensing
and credentialing or state achievement testing.

Licensing and credentialing assessments are generally designed to dis-
tinguish between performance that demonstrates sufficient competence in
the targeted knowledge, skills, and capabilities to be judged as passing and
performance that is inadequate and judged as failing. Typically, licensing
and certification tests are intentionally developed to distinguish between
adequate and inadequate performance. The test development process in-
volves specification of the skills critical to adequate performance generally
determined by systematically collecting judgments from experts in the spe-
cific field (e.g., via surveys) about what a licensed practitioner needs to
know and be able to do. The process for setting cut scores relies on expert
judgments about just how much of the specific knowledge, skills, and capa-
bilities is needed for a candidate to be placed in the passing category.

The process for test development and determining performance levels
for state K-12 achievement tests is similar. Under ideal circumstances, the
performance-level categories and their descriptions are determined in ad-
vance of or concurrent with item development, and items are developed to
measure skills described by the performance levels. The process of setting
the cut scores then focuses on determining the level of performance consid-
ered to be adequate mastery of the content and skills (often called “profi-
cient”). Categories of performance below and above the proficient level are
also often described to characterize the score distribution of the group of
test takers.

The process for developing NALS and determining the performance
levels was different. This approach toward test development does not—and
was not intended to—provide the necessary foundation for setting stan-
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dards for what adults need in order to adequately function in society, and
there is no way to compensate for this after the fact. That is, there is no way
to set a specific cut score that would separate adults who have sufficient
literacy skills to function in society from those who do not. This does not
mean that performance levels should not be used for reporting NALS re-
sults or that cut scores should not be set. But it does mean that users need to
be careful about the inferences about the test results that can be supported
and the inferences that cannot.

DEVELOPMENT OF PERFORMANCE-LEVEL
DESCRIPTIONS AND CUT SCORES

Overview of the Process Used for the 1992 NALS

The process of determining performance levels for the 1992 NALS was
based partially on analyses conducted on data from the two earlier assess-
ments of adults’ literacy skills. The analyses focused on identifying the
features of the assessment tasks and stimulus materials that contributed to
the difficulty of the test questions. These analyses had been used to deter-
mine performance levels for the Survey of Workplace Literacy, the survey
of job seekers conducted in 1990.! The analyses conducted on the prior
surveys were not entirely replicated for NALS. Instead, new analyses were
conducted to evaluate the appropriateness of the performance levels and
associated cut scores that had been used for the survey of job seekers. Based
on these analyses, slight adjustments were made in the existing performance
levels before adopting them for NALS. This process is described more fully
below.

The first step in the process that ultimately led to the formulation of
NALS performance levels was an in-depth examination of the items in-
cluded on the Young Adult Literacy Survey and the Survey of Workplace
Literacy, to identify the features judged to contribute to their complexity.2

For the prose literacy items, four features were judged to contribute to
their complexity:

e Type of match: whether finding the information needed to answer

1The analyses were conducted on the Young Adult Literacy Survey but performance levels
were not used in reporting its results. The analyses were partly replicated and extended to
yield performance levels for the Survey of Workplace Literacy.

2See Chapter 13 of the NALS Technical Manual for additional details about the process
(http://www.nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2001457).
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the question involved simply locating the answer in the text, cycling through
the text iteratively, integrating multiple pieces of information, or generating
new information based on prior knowledge.

®  Abstractness of the information requested.

® Plausibility of distractors: the extent of and location of information
related to the question, other than the correct answer, that appears in the
stimulus.

¢ Readability index as estimated using Fry’s (1977) readability
index.

The features judged to contribute to the complexity of document lit-
eracy items were the same as for prose, with the exception that an index of
the structural complexity of the display was substituted for the readability
index. For the quantitative literacy items, the identified features included
type of match and plausibility of the distractors, as with the prose items,
and structural complexity, as with the document items, along with two
other features:

e Operation specificity: the process required for identifying the op-
eration to perform and the numbers to manipulate.
e Type of calculation: the type and number of arithmetic operations.

A detailed schema was developed for use in “scoring” items according to
these features, and the scores were referred to as complexity ratings.

The next step in the process involved determination of the cut scores
for the performance levels used for reporting results of the 1990 Survey of
Workplace Literacy. The process involved rank-ordering the items accord-
ing to a statistical estimate of their difficulty, which was calculated using
data from the actual survey respondents. The items were listed in order
from least to most difficult, and the judgment-based ratings of complexity
were displayed on the listing. Tables 3-1 through 3-3, respectively, present
the lists of prose, document, and quantitative items rank-ordered by diffi-
culty level.

This display was visually examined for natural groupings or break
points. According to Kirsch, Jungeblut, and Mosenthal (2001, p. 332),
“visual inspection of the distribution of [the ratings] along each of the
literacy scales revealed several major [break] points occurring at roughly 50
point intervals beginning with a difficulty score of 225 on each scale.”

The process of determining the break points was characterized as con-
taining “some noise” and not accounting for all the score variance associ-
ated with performance on the literacy scales. It was noted that the shifts in
complexity ratings did not necessarily occur at exactly 50 point intervals on
the scales, but that assigning the exact range of scores to each level (e.g.,
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TABLE 3-1 List of Prose Literacy Tasks, Along with RP80 Task
Difficulty, IRT Item Parameters, and Values of Variables Associated with
Task Difficulty: 1990 Survey of the Literacy of Job-Seekers

Scaled
Identifier Task Description RP80O
Level 1 A111301 Toyota, Acura, Nissan 189
AB21101  Swimmer: Underline sentence telling 208
what Ms. Chanin ate
A120501  Blood donor pamphlet 216
A130601 Summons for jury service 237
Level 2 A120301  Blood donor pamphlet 245
A100201  PHP subscriber letter 249
A111401 Toyota, Acura, Nissan 250
A121401  Dr. Spock column: Alterntv to phys punish 251
AB21201  Swimmer: Age Ms. Chanin began to swim 250
competitively
A131001  Shadows Columbus saw 280
AB80801  Illegal questions 265
AB41001  Declaration: Describe what poem is 263
about
AB81101  New methods for capital gains 277
AB71001  Instruction to return appliance: 27§
Indicate best note
AB90501 Questions for new jurors 281
AB90701  Financial security tips 262
A130901  Shadows Columbus saw 282
Level 3 AB60201  Make out check: Write letter explaining 280
bill error
AB90601  Financial security tips 299
A121201  Dr. Spock column: Why 285
phys punish accptd
AB70401  Almanac vitamins: List correct info 289
from almanac
A100301  PHP subscriber letter 294
A130701  Shadows Columbus saw 298
A130801  Shadows Columbus saw 303
AB60601  Economic index: Underline sentence 305
explaining action
A121301  Dr. Spock column: 2 cons against 312
phys punish
AB90401 Questions for new jurors 300
AB80901  Illegal questions 316
A111101 Toyota, Acura, Nissan 319
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IRT Parameters

Type of  Distractor Information
a b C Readability =~ Match Plausibility Type
0.868 -2.488 0.000 8 1 1 1
1.125 -1.901 0.000 8 1 1 1
0.945 -1.896 0.000 7 1 1 2
1.213 -1.295 0.000 7 3 2 2
0.956 -1.322 0.000 7 1 2 3
1.005 -1.195 0.000 10 3 1 3
1.144 -1.088 0.000 8 3 2 4
1.035 -1.146 0.000 8 2 2 3
1.070 -1.125 0.000 8 3 4 2
1.578 -0.312 0.000 9 3 1 2
1.141 -0.788 0.000 6 3 2 2
0.622 -1.433 0.000 4 3 1 3
1.025 -0.638 0.000 7 4 1 3
1.378 -0.306 0.266 5 3 2 3
1.118 -0.493 0.000 6 4 2 1
1.563 -0.667 0.000 8 3 2 4
1.633 -0.255 0.000 9 3 4 1
1.241 -0.440 0.000 7 3 2 4
1.295 -0.050 0.000 8 2 2 4
1.167 -0.390 0.000 8 3 2 4
0.706 -0.765 0.000 7 3 4 1
0.853 -0.479 0.000 10 4 3 2
1.070 -0.203 0.000 9 3 2 3
0.515 -0.929 0.000 9 3 2 2
0.809 -0.320 0.000 10 3 2 4
0.836 -0.139 0.000 8 3 3 4
1.230 -0.072 0.000 6 4 2 3
0.905 -0.003 0.000 6 4 3 3
0.772 -0.084 0.000 8 4 3 2

continued
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TABLE 3-1 Continued

Scaled
Identifier Task Description RP80O
Level 4 AB40901  Korean Jet: Give argument made in article 329
A131101  Shadows Columbus saw 332
AB90801  Financial security tips 331
AB30601  Technology: Orally explain info from article 333
AB50201  Panel: Determine surprising future headline 343
A101101  AmerExp: 2 similarities in handling receipts 346
AB71101  Explain difference between 2 types of benefits 348
AB81301  New methods for capital gains 355
A120401  Blood donor pamphlet 358
AB31201  Dickinson: Describe what is expessed in poem 363
AB30501  Technology: Underline sentence explaining action 371
Level 5 AB81201  New methods for capital gains 384
A111201 Toyota, Acura, Nissan 404
A101201  AmExp: 2 diffs in handling receipts 441
AB50101 Panel: Find information from article 469

TABLE 3-2 List of Document Literacy Tasks, Along with RP80 Task
Difficulty Score, IRT Item Parameters, and Values of Variables Associated
with Task Difficulty (structural complexity, type of match, plausibility of

distractor, type of information): 1990 Survey of the Literacy of Job-Seekers

Identifier Task Description RP80
Level 1 SCOR100 Social Security card: Sign name on line 70
SCOR300 Driver’s license: Locate expiration date 152
SCOR200 Traffic signs 176
AB60803 Nurses’ convention: What is time of program? 181
AB60802 Nurses’ convention: What is date of program? 187
SCOR400 Medicine dosage 186
AB71201 Mark correct movie from given information 189
A110501 Registration & tuition info 189
AB70104 Job application: Complete personal information 193
AB60801 Nurses’ convention: Write correct day of program 199
SCORS500 Theatre trip information 197
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IRT Parameters

Type of  Distractor Information
a b c Readability =~ Match Plausibility Type
0.826 0.166 0.000 10 4 4 4
0.849 0.258 0.000 9 S 4 1
0.851 0.236 0.000 8 N N 2
0.915 0.347 0.000 8 4 4 4
1.161 0.861 0.196 13 4 4 4
0.763 0.416 0.000 8 4 2 4
0.783 0.482 0.000 9 6 2 5
0.803 0.652 0.000 7 N N 3
0.458 -0.056 0.000 7 4 S 2
0.725 0.691 0.000 6 6 2 4
0.591 0.593 0.000 8 6 4 4
0.295 -0.546 0.000 7 2 4 2
0.578 1.192 0.000 8 8 4 5
0.630 2.034 0.000 8 7 N N
0.466 2.112 0.000 13 6 5 4
IRT Parameters
Type of  Distractor Information
a b c Complexity ~ Match Plausibility Type
0.505 -4.804 0.000 1 1 1 1
0.918 -2.525 0.000 2 1 2 1
0.566 -2.567 0.000 1 1 1 1
1.439 -1.650 0.000 1 1 1 1
1.232 -1.620 0.000 1 1 1 1
0.442 -2.779 0.000 2 1 2 2
0.940 -1.802 0.000 8 2 2 1
0.763 -1.960 0.000 3 1 2 2
0.543 -2.337 0.000 1 2 1 2
1.017 -1.539 0.000 1 1 2 1
0.671 -1.952 0.000 2 1 2 2
continued
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TABLE 3-2 Continued

Identifier Task Description RP80O
AB60301 Phone message: Write correct name of caller 200
AB60302 Phone message: Write correct number of caller 202
AB80301 How companies share market 203
AB60401 Food coupons 204
AB60701 Nurses’ convention: Who would be asked questions 206
A120601 MasterCard/Visa statement 211
AB61001 Nurses’ convention: Write correct place for tables 217
A110301 Dessert recipes 216
AB70903 Checking deposit: Enter correct amount of check 223
AB70901 Checking deposit: Enter correct date 224
AB50801 Wage & tax statement: What is current net pay? 224
A130201 El Paso Gas & Electric bill 223
Level 2 AB70801 Classified: Match list with coupons 229
AB30101 Street map: Locate intersection 232
AB30201 Sign out sheet: Respond to call about resident 232
AB40101 School registration: Mark correct age information 234
A131201 Tempra dosage chart 233
AB31301 Facts about fire: Mark information in article 235
AB80401 How companies share market 236
AB60306 Phone message: Write whom message is for 237
AB60104 Make out check: Enter correct amount written out 238
AB21301 Bus schedule 238
A110201 Dessert recipes 239
AB30301 Sign out sheet: Respond to call about resident 240
AB30701 Major medical: Locate eligibility from table 245
AB60103 Make out check: Enter correct amount in numbers 245
AB60101 Make out check: Enter correct date on check 246
AB60102 Make out check: Paid to the correct place 246
AB50401 Catalog order: Order product one 247
AB60303 Phone message: Mark “please call” box 249

AB50701 Almanac football: Explain why an award is given 254
AB20101 Energy graph: Find answer for given conditions (1) 255

A120901 MasterCard/Visa statement 257
A130101 El Paso Gas & Electric bill 257
AB91101 Minimum wage power 260
AB81001 Consumer Reports books 261
AB90101 Pest control warning 261
AB21501 With graph, predict sales for spring 1985 261
AB20601 Yellow pages: Find place open Saturday 266
A130401 El Paso Gas & Electric bill 270
AB70902 Checking deposit: Enter correct cash amount 271
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IRT Parameters

Type of  Distractor

Information

a b c Complexity ~ Match Plausibility Type
1.454 -1.283 0.000 1 1 2 1
1.069 -1.434 0.000 1 1 1 1
1.292 -1.250 0.000 7 2 2 2
0.633 -1.898 0.000 3 2 2 1
1.179 -1.296 0.000 1 2 2 1
0.997 -1.296 0.000 6 1 2 2
0.766 -1.454 0.000 1 1 2 2
1.029 -1.173 0.000 5 3 2 1
1.266 -0.922 0.000 3 2 2 1
0.990 -1.089 0.000 3 1 1 1
0.734 -1.366 0.000 5 2 2 2
1.317 -0.868 0.000 8 1 2 2
1.143 -0.881 0.000 8 2 3 1
0.954 -0.956 0.000 4 2 2 2
0.615 -1.408 0.000 2 3 2 1
0.821 -1.063 0.000 6 2 2 3
1.005 -0.872 0.000 5 2 3 3
0.721 -1.170 0.000 1 2 3 2
1.014 -0.815 0.000 7 3 2 2
0.948 -0.868 0.000 1 2 3 1
1.538 -0.525 0.000 6 3 2 1
0.593 -1.345 0.000 2 2 3 2
0.821 -0.947 0.000 5 3 2 1
0.904 -0.845 0.000 2 2 2 3
0.961 -0.703 0.000 4 2 2 2
0.993 -0.674 0.000 6 3 2 1
1.254 -0.497 0.000 6 3 2 1
1.408 -0.425 0.000 6 3 2 1
0.773 -0.883 0.000 8 3 2 1
0.904 -0.680 0.000 1 2 2 2
1.182 -0.373 0.000 6 2 2 3
1.154 -0.193 0.228 4 3 2 1
0.610 -0.974 0.000 6 1 2 2
0.953 -0.483 0.000 8 2 2 2
0.921 -0.447 0.000 4 3 3 2
1.093 -0.304 0.000 4 3 2 1
0.889 -0.471 0.000 2 3 3 2
0.799 -0.572 0.000 5 3 2 2
1.078 -0.143 0.106 7 3 2 1
0.635 -0.663 0.000 8 3 3 2
0.858 -0.303 0.000 3 3 3 2
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TABLE 3-2 Continued

Identifier Task Description RP8O

Level 3 AB50601 Almanac football: Locate page of info in almanac 276
A110701 Registration & tuition info 277
AB20201 Energy graph: Find answer for given conditions (2) 278
AB31101 Abrasive gd: Can product be used in given case? 280

AB80101 Burning out of control 281
AB70701 Follow directions on map: Give correct location 284
A110801 Washington/Boston schedule 284
AB70301 Almanac vitamins: Locate list of info in almanac 287
AB20401 Yellow pages: Find a list of stores 289
AB20501 Yellow pages: Find phone number of given place 291
AB60305 Phone message: Write who took the message 293
AB30401 Sign out sheet: Respond to call about resident (2) 297
AB31001 Abrasive guide: Type of sandpaper for sealing 304
AB20301 Energy: Yr 2000 source prent power larger than 71 307
AB90901 U.S. Savings Bonds 308
AB60304 Phone message: Write out correct message 310
AB81002 Consumer Reports books 311
AB20801 Bus schd: Take correct bus for given condition (2) 313
AB50402 Catalog order: Order product two 314

AB40401 Almanac: Find page containing chart for given info 314
AB21001 Bus schd: Take correct bus for given condition (4) 315
AB60502 Petroleum graph: Complete graph including axes 318
A120701 MasterCard/Visa statement 320
AB20701 Bus schd: Take correct bus for given condition (1) 324

Level 4 A131301 Tempra dosage chart 326
AB50501 Telephone bill: Mark information on bill 330
AB91401 Consumer Reports index 330

AB30801 Almanac: Find page containing chart for given info 347
AB20901 Bus schd: After 2:35, how long til Flint&Acad bus 348

A130301 El Paso Gas & Electric bill 362
A120801 MasterCard/Visa statement 363
AB91301 Consumer Reports index 367
Level 5 AB60501 Petroleum graph: Label axes of graph 378
AB30901 Almanac: Determine pattern in exports across years 380
A100701 Spotlight economy 381
A100501 Spotlight economy 386
A100401 Spotlight economy 406
AB51001 Income tax table 421
A100601 Spotlight economy 465
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IRT Parameters

Type of  Distractor Information
a b C Complexity ~ Match Plausibility Type
1.001  -0.083 0.000 5 3 2 2
0.820 -0.246 0.000 3 2 5 2
0.936 -0.023 0.097 4 4 2 1
0.762  -0.257 0.000 10 5 2 3
0.550 -0.656 0.000 2 3 2 2
0.799 -0.126 0.000 4 4 2 2
0.491  -0.766 0.000 9 2 4 2
0.754  -0.134 0.000 5 3 4 2
0.479 -0.468 0.144 7 2 S 1
0.415 -0.772 0.088 7 2 4 2
0.640  -0.221 0.000 1 5 2 1
0.666 -0.089 0.000 2 2 1 4
0.831 0.285 0.000 10 4 2 2
1.090 0.684 0.142 4 4 2 1
0.932 0.479 0.000 6 4 4 2
0.895 0.462 0.000 1 5 2 3
0.975 0.570 0.000 4 3 5 2
1.282 0.902 0.144 10 3 S 2
1.108 0.717 0.000 8 4 4 3
0.771 0.397 0.000 5 4 3 2
0.730 0.521 0.144 10 3 4 2
1.082 0.783 0.000 10 6 2 2
0.513  -0.015 0.000 6 2 4 2
0.522 0.293 0.131 10 3 4 2
0.624 0.386 0.000 5 4 4 2
0.360 -0.512 0.000 7 4 4 2
0.852 0.801 0.000 7 3 5 3
0.704 0.929 0.000 5 4 5 2
1.169 1.521 0.163 10 S 4 2
0.980 1.539 0.000 8 5 4 5
0.727 1.266 0.000 6 5 4 2
0.620 1.158 0.000 7 4 S 3
1.103 1.938 0.000 11 7 2 5
0.299 0.000 0.000 7 S S 3
0.746 1.636 0.000 10 5 5 2
0.982 1.993 0.000 10 S S S
0.489 1.545 0.000 10 S S 2
0.257 0.328 0.000 9 4 5 2
0.510 2.737 0.000 10 7 5 2
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TABLE 3-3 List of Quantitative Literacy Tasks, Along with RP80 Task
Difficulty, IRT Item Parameters, and Values of Variables Associated with
Task Difficulty (structural complexity, type of match, plausibility of
distractors, type of calculation, and specificity of operation):
1990 Survey of the Literacy of Job-Seekers

Identifier Quantitative Literacy Items RP80
Level 1 AB70904 Enter total amount of both checks being deposited 221
Level 2 AB50404 Catalog order: Shipping, handling, and total 271
AB91201 Tempra coupon 271
AB40701 Check ledger: Complete ledger (1) 277
A121001 Insurance protection workform 275
Level 3 AB90102 Pest control warning 279
AB40702 Check ledger: Complete ledger (2) 281
AB40703 Check ledger: Complete ledger (3) 282
A131601 Money rates: Thursday vs. one year ago 281
AB40704 Check ledger: Complete ledger (4) 283
AB80201 Burning out of control 286
A110101 Dessert recipes 289
AB90201 LPGA money leaders 294
A120101 Businessland printer stand 300
AB81003 Consumer Reports books 301
AB80601 Valet airport parking discount 307
AB40301 Unit price: Mark economical brand 311
A131701 Money rates: Compare S&L w/mutual funds 312
AB80701 Valet airport parking discount 315
A100101 Pizza coupons 316
AB90301 LPGA money leaders 320
A110401 Dessert recipes 323
A131401 Tempra dosage chart 322
Level 4 AB40501 Airline schedule: Plan travel arrangements (1) 326
AB70501 Lunch: Determine correct change using info in menu 331
A120201 Businessland printer stand 340
A110901 Washington/Boston train schedule 340
AB60901 Nurses’ convention: Write number of seats needed 346
AB70601 Lunch: Determine 10% tip using given info 349
A111001 Washington/Boston train schedule 355
A130501 El Paso Gas & Electric bill 352
A100801 Spotlight economy 356
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IRT Parameters Type
of Distractor Calculation Op
a b c Complexity Match Plausibility Type Specty
0.869 -1.970 0.000 2 1 1 1 1
0.968 -0.952 0.000 6 3 2 1 3
0.947 -0.977 0.000 1 2 1 N 4
1.597 -0.501 0.000 3 2 2 1 4
0.936 -0.898 0.000 2 3 2 3 2
0.883 -0.881 0.000 2 3 3 1 4
1.936 -0.345 0.000 3 2 2 2 4
1.874 -0.332 0.000 3 1 2 2 4
1.073 -0.679 0.000 4 3 2 2 4
1.970 -0.295 0.000 3 2 2 2 4
0.848 -0.790 0.000 2 3 2 2 4
0.813 -0.775 0.000 S 3 2 2 4
0.896 -0.588 0.000 5 2 2 2 4
1.022 -0.369 0.000 2 3 3 2 4
0.769 -0.609 0.000 7 2 3 1 4
0.567 -0.886 0.000 2 3 3 2 4
0.816 0.217 0.448 2 2 3 4 6
1.001 -0.169 0.000 4 3 3 2 2
0.705 -0.450 0.000 2 2 3 3 4
0.690 -0.472 0.000 2 3 3 1 4
1.044 0.017 0.000 S 1 2 4 3
1.180 0.157 0.000 5 3 2 3 6
1.038 0.046 0.000 S 3 3 2 4
0.910 0.006 0.000 3 3 3 5 3
0.894 0.091 0.000 2 2 2 S 4
0.871 0.232 0.000 2 3 4 3 S
1.038 0.371 0.000 7 4 4 2 5
0.504 -0.355 0.000 3 4 4 1 S
0.873 0.384 0.000 2 1 2 S 7
0.815 0.434 0.000 7 4 4 2 5
0.772 0.323 0.000 8 3 4 2 2
0.874 0.520 0.000 8 S 4 2 2
continued

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

66 MEASURING LITERACY: PERFORMANCE LEVELS FOR ADULTS

TABLE 3-3 Continued

Identifier Quantitative Literacy Items RP80
AB40201 Unit price: Estimate cost/oz of peanut butter 356
A121101 Insurance protection workform 356
A100901 Camp advertisement 366
A101001 Camp advertisement 366
AB80501 How companies share market 371
Level 5 A131501 Tempra dosage chart 381
AB50403 Catalog order: Order product three 382
AB91001 U.S. Savings Bonds 385
A110601 Registration & tuition info 407
AB50301 Interest charges: Orally explain computation 433

277-319 for Level 3 of document literacy; and 331-370 for Level 4 of
quantitative literacy) would imply a level of precision of measurement that
the test designers believed was inappropriate for the methodology adopted.
Thus, identical score intervals were adopted for each of the three literacy
scales as shown below:

Level 1: 0-225

Level 2: 226-275
Level 3: 276-325
Level 4: 326-375
Level 5: 376-500

Performance-level descriptions were developed by summarizing the features
of the items that had difficulty values that fell within each of the score
ranges.

These procedures were not entirely replicated to determine the perfor-
mance levels for NALS, in part because NALS used some of the items from
the two earlier assessments. Instead, statistical estimates of test question
difficulty levels were carried out for the newly developed NALS items (the
items that had not been used on the earlier assessments), and the correlation
between these difficulty levels and the item complexity ratings was deter-
mined. The test designers judged the correlations to be sufficiently similar
to those from the earlier assessments and chose to use the same score scale
breakpoints for NALS as had been used for the performance levels for the
Survey of Workplace Literacy. Minor adjustments were made to the lan-
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IRT Parameters Type
of Distractor Calculation Op

a b c Complexity Match Plausibility Type Specty
0.818 0.455 0.000 2 1 2 4 S
0.860 0.513 0.000 2 1 2 5 4
0.683 0.447 0.000 2 2 4 N 4
0.974 0.795 0.000 2 3 4 5 4
1.163 1.027 0.000 6 3 2 3 6
0.916 1.031 0.000 5 3 5 3 5
0.609 0.601 0.000 6 4 S N S
0.908 1.083 0.000 6 4 S 2 4
0.624 1.078 0.000 8 2 5 5 5
0.602 1.523 0.000 2 S S N 7

guage describing the existing performance levels. The resulting performance-
level descriptions appear in Table 3-4.

Findings About the Process Used for the 1992 NALS

The available written documentation about the procedures used for
determining performance levels for NALS does not specify some of the
more important details about the process (see Kirsch, Jungeblut, and
Mosenthal, 2001, Chapter 13). For instance, it is not clear who participated
in producing the complexity ratings or exactly how this task was handled.
Determination of the cut scores involved examination of the listing of items
for break points, but the break points are not entirely obvious. It is not clear
that other people looking at this list would make the same choices for break
points. In addition, it is not always clear whether the procedures described
in the technical manual pertain to NALS or to one of the earlier assess-
ments. A more open and public process combined with more explicit, trans-
parent documentation is likely to lead to better understanding of how the
levels were determined and what conclusions can be drawn about the re-
sults.

The performance levels produced by this approach were score ranges
based on the cognitive processes required to respond to the items. While the
1992 score levels were used to inform a variety of programmatic decisions,
there is a benefit to developing performance levels through open discussions
with stakeholders. Such a process would result in levels that would be more
readily understood.

The process for determining the cut scores for the performance levels
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TABLE 3-4 National Adult Literacy Survey (NALS) Performance-Level
Descriptions

Level 2
26.275

Level 3
276-325

Level 4
326-

Level 5
376-500

Prose

Document

Quantitative

Most of the tasks in this level require
the reader to read relatively short text to
locate a single piece of information
which is identical to or synonymous
with the information given in the
question or directive. If plausible but
incorrect information is present in the
text, it tends not to be located near the
correct information.

Some tasks in this level require readers
to locate a single piece of information
in the text; however, several distractors
or plausible but incorrect pieces of
information may be present, or low-
level inferences may be required. Other
tasks require the reader to integrate two
or more pieces of information or to
compare and contrast easily identifiable
information based on a criterion
provided in the question or directive.

Tasks in this level tend to require
readers to make literal or synonymous
matches between the text and information
given in the task, or to make matches
that require low-level inferences. Other
tasks ask readers to integrate information
from dense or lengthy text that contains
no or; 1 aids such as heading
Readers may also be asked to generate
a response based on information that
can be easily identified in the text.
Distracting information is present, but
is not located near the correct information.

These tasks require readers to perform
multiple-feature matches and to
integrate or synthesize information
from complex or lengthy passages.
More complex inferences are needed
to perform successfully. Conditional
information is frequently present in
tasks at this level and must be taken
into consideration by the reader.

Some tasks in this level require the
reader to search for information in
dense text which contains a number of
plausible distractors. Others ask
readers to make high-level inferences
or use specialized background
knowledge. Some tasks ask readers to
contrast complex information.

Tasks in this level tend to require the
reader either to locate a piece of
information based on a literal match or
to enter information from personal
knowledge onto a document. Little, if
any, distracting information is present.

Tasks in this level are more varied than
those in Level 1. Some require the
readers to match a single piece of
information; however, several
distractors may be present, or the match
may require low-level inferences. Tasks
in this level may also ask the reader to
cycle through information in a
document or to integrate information
from various parts of a document.

Some tasks in this level require the
reader to integrate multiple pieces of
information from one or more
documents. Others ask readers to cycle
through rather complex tables or graphs
which contain information that is
irrelevant or inappropriate to the task.

Tasks in this level, like those at the
previous levels, ask readers to perform
multiple-feature matches, cycle
through documents, and integrate
information; however, they require a
greater degree of inferencing. Many of
these tasks require readers to provide
numerous responses but do not
designate how many responses are
needed. Conditional information is
also present in the document tasks at
this level and must be taken into
account by the reader.

Tasks in this level require the reader
to search through complex displays
that contain multiple distractors, to
make high-level text-based inferences,
and to use specialized knowledge.

Source: U.S. Department of Education, National Center for Education Statistics, National Adult Literacy Survey, 1992.

Tasks in this level require readers to
perform single, relatively simple
arithmetic operations, such as addition.
The numbers to be used are provided
and the arithmetic operation to be
performed is specified.

Tasks in this level typically require
readers to perform a single operation
using numbers that are either stated in
the task or easily located in the
material. The operation to be performed
may be stated in the question or easily
determined from the format of the
material (for example, an order form).

In tasks in this level, two or more
numbers are typically needed to solve
the problem, and these must be found in
the material. The operation(s) needed
can be determined from the arithmetic
relation terms used in the question or
directive.

These tasks tend to require readers to
perform two or more sequential
operations or a single operation in
which the quantities are found in
different types of displays, or the
operations must be inferred from
semantic information given or drawn
from prior knowledge.

These tasks require readers to perform
multiple operations sequentially. They
must disembed the features of the
problem from text or rely on
background knowledge to determine
the quantities or operations needed.
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used for reporting NALS in 1992 did not involve one of the typical methods
documented in the psychometric literature. This is not to criticize the test
designers’ choice of procedures, as it appears that they were not asked to set
standards for NALS, and hence one would not expect them to use one of
these methods. It is our view, however, that there are benefits to using one
or more of these documented methods. Use of established procedures for
setting cut scores allows one to draw from the existing research and experi-
ential base to gather information about the method, such as prescribed
ways to implement the method, variations on the method, research on its
advantages and disadvantages, and so on. In addition, use of established
procedures facilitates communication with others about the general pro-
cess. For example, if the technical manual for an assessment program indi-
cates that the body of work method was used to set the cut scores, people
can refer to the research literature for further details about what this typi-
cally entails.

CHOICE OF RESPONSE PROBABILITY VALUES

The Effects of Response Probability Values on the Performance Levels

The difficulty level of test questions can be estimated using a statistical
procedure called item response theory (IRT). With IRT, a curve is estimated
that gives the probability of a correct response from individuals across the
range of proficiency. The curve is described in terms of parameters in a
mathematical model. One of the parameter estimates, the difficulty param-
eter, typically corresponds to the score (or proficiency level) at which an
individual has a 50 percent chance of answering the question correctly.
Under this approach, it is also possible to designate, for the purposes of
interpreting an item’s response curve, the proficiency at which the probabil-
ity is any particular value that users find helpful. In 1992 the test developers
chose to calculate test question difficulty values representing the proficiency
level at which an individual had an 80 percent chance of answering an item
correctly. The items were rank-ordered according to this estimate of their
difficulty levels. Thus, the scaled scores used in determining the score ranges
associated with the five performance levels were the scaled scores associ-
ated with an 80 percent probability of responding correctly.

The choice of the specific response probability value (e.g., 50, 65, or 80
percent) does not affect either the estimates of item response curves or
distributions of proficiency. It is nevertheless an important decision because
it affects users’ interpretations of the value of the scale scores used to
separate the performance levels. Furthermore, due to the imprecision of the
connection between the mathematical definitions of response probability
values and the linguistic descriptions of their implications for performance
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that judges use to set standards, the cut scores could be higher or lower
simply as a consequence of the response probability selected. As mentioned
earlier, the decision to use a response probability of 80 percent for the 1992
NALS has been the subject of subsequent debate, which has centered on
whether the use of a response probability of 80 percent may have misrepre-
sented the literacy levels of adults in the United States by producing cut
scores that were too high (Baron, 2002; Kirsch, 2002; Kirsch et al., 2001,
Ch. 14; Matthews, 2001; Sticht, 2004), to the extent that having a prob-
ability lower than 80 percent was misinterpreted as “not being able to do”
the task required by an item.

In the final chapter of the technical manual (see Kirsch et al., 2001,
Chapter 14), Kolstad demonstrated how the choice of a response probabil-
ity value affects the value of the cut scores, under the presumption that
response probability values might change considerably, while the everyday
interpretation of the resulting numbers did not. He conducted a reanalysis
of NALS data using a response probability value of 50 percent; that is, he
calculated the difficulty of the items based on a 50 percent probability of
responding correctly. This reanalysis demonstrated that use of a response
probability value of 50 percent rather than 80 percent, with both inter-
preted by the same everyday language interpretation (e.g., that an indi-
vidual at that level was likely to get an item correct), would have lowered
the cut scores associated with the performance levels in such a way that a
much smaller percentage of adults would have been classified at the lowest
level. For example, the cut score based on a response probability of 80
placed slightly more than 20 percent of respondents in the lowest perfor-
mance level; the cut score based on a response probability of 50 classified
only 9 percent at this level.

It is important to point out here that the underlying distribution of
scores did not change (and clearly could not change) with this reanalysis.
There were no differences in the percentages of individuals scoring at each
scale score. The only changes were the response probability criteria and
interpretation of the cut scores. Using 80 percent as the response probabil-
ity criterion, we would say that 20 percent of the population could perform
the skills described by the first performance level with 80 percent accuracy.
If the accuracy level was set at 50 percent and the same everyday language
interpretation was applied, a larger share of the population could be said to
perform these skills.

Findings About the Choice of Response Probability Values

Like many decisions made in connection with developing a test, the
choice of a specific response probability value requires both technical and
nontechnical considerations. For example, a high response probability may

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

DEVELOPING PERFORMANCE LEVELS 71

be adopted when the primary objective of the test is to certify, with a high
degree of certainty, that test takers have mastered the content and skills. In
licensing decisions, one would want to have a high degree of confidence
that a potential license recipient has truly mastered the requisite subject
matter and skills. When there are no high-stakes decisions associated with
test results, a lower response probability value may be more appropriate.

Choice of a response probability value requires making a judgment,
and reasonable people may disagree about which of several options is most
appropriate. For this reason, it is important to lay out the logic behind the
decision. It is not clear from the NALS Technical Manual (Kirsch et al.,
2001) that the consequences associated with the choice of a response prob-
ability of 80 percent were fully explored or that other options were consid-
ered. Furthermore, the technical manual (Kirsch et al., 2001) contains con-
tradictory information—one chapter that specifies the response probability
value used and another chapter that demonstrates how alternate choices
would have affected the resulting cut scores. Including contradictory infor-
mation like this in a technical manual is very disconcerting to those who
must interpret and use the assessment results.

It is our opinion that the choice of a response probability value to use in
setting cut scores should be based on a thorough consideration of technical
and nontechnical factors, such as the difficulty level of the test in relation to
the proficiency level of the examinees, the objectives of the assessment, the
ways the test results are used, and the consequences associated with these
uses of test results. The logic and rationale for the choice should be clearly
documented. Additional discussion of response probabilities appears in the
technical note to this chapter, and we revisit the topic in Chapter 5.

MAPPING ITEMS TO PERFORMANCE LEVELS

Response probabilities are calculated for purposes other than determin-
ing cut scores. One of the most common uses of response probability values
is to “map” items to specific score levels in order to more tangibly describe
what it means to score at the specific level. For NALS, as described in the
preceding section, the scale score associated with an 80 percent probability
of responding correctly—abbreviated in the measurement literature as
rp80—was calculated for each NALS item. Selected items were then mapped
to the performance level whose associated score range encompassed the
rp80 difficulty value. The choice of rp80 (as opposed to rp65, or some
other value) appears to have been made both to conform to conventional
item mapping practices at the time (e.g., NAEP used rp80 at the time,
although it has since changed to rp67) and because it represents the concept
of “mastery” as it is generally conceptualized in the field of education
(Kirsch et al., 2001; personal communication, August 2004).
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Item mapping is a useful tool for communicating about test perfor-
mance. A common misperception occurs with its use, however: namely,
that individuals who score at the specific level will respond correctly and
those at lower levels will respond incorrectly. Much of the NALS results
that were publicly reported displayed items mapped to only a single perfor-
mance level, the level associated with a response probability of 80 percent.
This all-or-nothing interpretation ignores the continuous nature of response
probabilities. That is, for any given item, individuals at every score point
have some probability of responding correctly.

Table 3-5, which originally appeared in Chapter 14 of the technical
manual as Figure 14-4 (Kirsch et al., 2001), demonstrates this point using
four sample NALS prose tasks. Each task is mapped to four different scale
scores according to four different probabilities of a correct response (rp80,
rp65, rp50, and rp35). Consider the first mapped prose task, “identify
country in short article.” According to the figure, individuals who achieved
a scaled score of 149 had an 80 percent chance of responding correctly;
those who scored 123 had a 65 percent change of responding cor-
rectly; those with a score of 102 had a 50 percent chance of responding
correctly; and those who scored 81 had a 35 percent chance of respond-
ing correctly.

Although those who worked on NALS had a rationale for selecting an
rp80 criterion for use in mapping exemplary items to the performance
levels, other response probability values might have been used and displays
such as in Table 3-5 might have been prepared. If item mapping procedures
are to be used in describing performance on NAAL, we encourage use of
display more like that in Table 3-5. Additional information about item
mapping appears in the technical note to this chapter. We also revisit this
issue in Chapter 6, where we discuss methods of communicating about
NAAL results.

Recommendation 3-1: If the Department of Education decides to use an
item mapping procedure to exemplify performance on the National Assess-
ment of Adult Literacy (NAAL), displays should demonstrate that individu-
als who score at all of the performance levels have some likelihood of
responding correctly to the items.

CONCLUSION

As clearly stated by the test designers, the decision to collapse the
NALS score distribution into five categories or ranges of performance was
not done with the intent or desire to establish standards reflecting the
extent of literacy skills that adults in the United States need or should have.
Creating such levels was a means to convey the summary of performance
on NALS.
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Some of the more important details about the process were not speci-
fied in the NALS Technical Manual (Kirsch et al., 2001). Determination of
the cut scores involved examination of the listing of items for break points,
but the actual break points were not entirely obvious. It is not clear who
participated in this process or how decisions were made. In addition, the
choice of the response probability value of 80 percent is not fully docu-
mented. All of this suggests that one should not automatically accept the
five NALS performance categories as the representation of defensible or
justified levels of performance expectations.

The performance levels produced by the 1992 approach were group-
ings based on judgments about the complexity of the thinking processes
required to respond to the items. While these levels might be useful for
characterizing adults’ literacy skills, the process through which they were
determined is not one that would typically be used to derive performance
levels expected to inform policy interventions or to identify needed pro-
grams. It is the committee’s view that a more open, transparent process that
relies on and utilizes stakeholder feedback is more likely to result in perfor-
mance levels informative for the sorts of decisions expected to be based on
the results.

Such a process is more in line with currently accepted practices for
setting cut scores. The Standards for Educational and Psychological Testing
(American Educational Research Association, American Psychological As-
sociation, and National Council on Measurement in Education, 1999) spe-
cifically call for (1) clear documentation of the rationale and procedures
used for establishing cut scores (Standard 4.19), (2) investigation of the
relations between test scores and relevant criteria (Standard 4.20), and (3)
designing the judgmental process so that judges can bring their knowledge
and experience to bear in a reasonable way (Standard 4.21). We relied on
this guidance offered by the Standards in designing our approach to devel-
oping performance levels and setting cut scores, which is the subject of the
remainder of this report.

TECHNICAL NOTE

Item Response Theory and Response Probabilities:
A More Technical Explanation

This technical note provides additional details about item response
theory and response probabilities. The section begins with a brief introduc-
tion to the two-parameter item response model. This is followed by a
discussion of how some of the features of item response models can be
exploited to devise ways to map test items to scale score levels and further
exemplify the skills associated with specified proficiency levels. The section
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TABLE 3-5 Difficulty Values of Selected Tasks Along the Prose Literacy
Scale, Mapped at Four Response Probability Criteria: The 1992 National

Adult Literacy Survey

RP 80

RP 65 RP 50

RP 35

75

125

<149> Identify
country in
short article?

175

<224> Underline
sentence
explaining
action stated in
short article

225

<102> Identify
country in short

article?

<123>

Identify

country in

short

article?
<169> Underline
sentence explaining
action stated in
short article

<194>

Underline

sentence

explaining

action stated in
short article

<81> Identify
country
in short article?

<145> Underline
sentence explaining
action stated in
short article

<255> State in
writing an
argument made in
a long newspaper
story
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TABLE 3-5 Continued

RP 80 RP 65 RP 50 RP 35
275
<278> State in
writing an argument
made in a long
newspaper story
<300> State
in writing an
argument
made in a
long
newspaper
story
325
<329> State in
writing an
argument
made in a long
newspaper story
<358> Interpret a
brief phrase from a
lengthy news
article
375
<378> Interpret a
brief phrase from a
lengthy news article
<398>
Interpret a
brief phrase
from a lengthy
news article
<424> Interpret
abrief phrase
from a lengthy
news article
425

aAt a scale score of 149, an individual has an 80 percent chance of a correct response to this
item. At a scale score of 123, an individual has a 65 percent chance of a correct response. At
a scale score of 102 and 81, individuals have, respectively, a 50 percent chance of responding
correctly to the item.
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concludes with a discussion of factors to consider when selecting response
probability values.

Overview of the Two-Parameter Item Response Model

As mentioned above, IRT methodology was used for scaling the 1992
NALS items. While some of the equations and computations required by
IRT are complicated, the underlying theoretical concept is actually quite
straightforward, and the methodology provides some statistics very useful
for interpreting assessment results. The IRT equation (referred to as the
two-parameter logistic model, or 2-PL for short) used for scaling the 1992
NALS data appears below:

1
P(x,=116))= T (3-1)

The left-hand side of the equation symbolizes the probability (P) of
responding correctly to an item (e.g., item #) given a specified ability level
(referred to as theta or 0). The right-hand side of the equation gives the
mechanism for calculating the probability of responding correctly, where 4,
and b, are referred to as “item parameters,”3 and 6 is the specified ability
level. In IRT, this equation is typically used to estimate the probability that
an individual, with a specified ability level 6, will correctly respond to an
item. Alternatively, the probability P of a correct response can be specified
along with the item parameters (4; and b,), and the equation can be solved
for the value of theta associated with the specified probability value.

Exemplifying Assessment Results

A hallmark of IRT is the way it describes the relation of the probability
of an item response to scores on the scale reflecting the level of performance
on the construct measured by the test. That description has two parts, as
illustrated in Figure 3-1. The first part describes the population density, or
distribution of persons over the variable being measured. For the illustra-
tion in Figure 3-1, the variable being measured is prose literacy as defined
by the 1992 NALS. A hypothetical population distribution is shown in the
upper panel of Figure 3-1, simulated as a normal distribution.*

3Item discrimination is denoted by a;; item location (difficulty) is denoted by b;.
4A normal distribution is used for simplicity. The actual NALS distribution was skewed
(see page N-3 of the NALS Technical Manual).
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0.005
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Prose Scale Score

Make out check: Write letter explaining bill error

Probability of a Correct Response

100 150 200 250 300 350 400 450
Prose Scale Score

FIGURE 3-1 Upper panel: Distribution of proficiency in the population for the
prose literacy scale. Lower panel: The trace line, or item characteristic curve, for a
sample prose item.

The second part of an IRT description of item performance is the trace
line, or item characteristic curve. A trace line shows the probability of a
correct response to an item as a function of proficiency (in this case, prose
literacy). Such a curve is shown in the lower panel of Figure 3-1 for an item
that is described as requiring “the reader to write a brief letter explaining
that an error has been made on a credit card bill” (Kirsch et al., 1993, p.
78). For this item, the trace line in Figure 3-1 shows that people with prose
literacy scale scores higher than 300 are nearly certain to respond correctly,
while those with scores lower than 200 are nearly certain to fail. The
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probability of a correct response rises relatively quickly as scores increase
from 200 to 300.

Making Use of Trace Lines

Trace lines can be determined for each item on the assessment. The
trace lines are estimated from the assessment data in a process called item
calibration. Trace lines for the 39 open-ended items on the prose scale for
the 1992 NALS are shown in Figure 3-2. The trace line shown in Figure 3-
1 is one of those in the center of Figure 3-2. The variation in the trace lines
for the different items in Figure 3-2 shows how the items vary in difficulty.
Some trace lines are shifted to the left, indicating that lower scoring indi-
viduals have a high probability of responding correctly. Some trace lines are
shifted to right, which means the items are more difficult and only very
high-scoring individuals are likely to respond correctly.

As Figure 3-2 shows, some trace lines are steeper than others. The
steeper the trace line, the more discriminating the item. That is, items with

1.0

Probability of a Correct Response
0.5

100 150 200 250 300 350 400 450
Prose Scale Score

FIGURE 3-2 Trace lines for the 39 open-ended items on the prose scale for the
1992 NALS.
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FIGURE 3-3 Division of the 1992 NALS prose literacy scale into five levels.

higher discrimination values are better at distinguishing among test takers’
proficiency levels.

The collection of trace lines is used for several purposes. One purpose is
the computation of scores for persons with particular patterns of item
responses. Another purpose is to link the scales from repeated assessments.
Such trace lines for items repeated between assessments were used to link
the scale of the 1992 NALS to the 1985 Young Adult Literacy Survey. A
similar linkage was constructed between the 1992 NALS and the 2003
NAAL.

In addition, the trace lines for each item may be used to describe how
responses to the items are related to alternate reporting schemes for the
literacy scale. For reporting purposes, the prose literacy scale for the 1992
NALS was divided into five levels using cut scores that are shown embed-
ded in the population distribution in Figure 3-3. Using these levels for
reporting, the proportion of the population scoring 225 or lower was said
to be in Level 1, with the proportions in Levels 2, 3, and 4 representing
score ranges of 50 points, and finally Level 5 included scores exceeding
375.

Mapping Items to Specific Scale Score Values

With a response probability (rp) criterion specified, it is possible to use
the IRT model to “place” the items at some specific level on the scale.
Placing an item at a specific level allows one to make statements or predic-
tions about the likelihood that a person who scores at the level will answer
the question correctly. For the 1992 NALS, items were placed at a specific
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Make out check: Write letter explaining bill error

246 264 280

100 150 200 250 300 350 400 450
Prose Scale Score

Probability of a Correct Response

FIGURE 3-4 Scale scores associated with rp values of .50, .67, and .80 for a sample
item from the NALS prose scale.

level as part of the process that was used to decide on the cut scores among
the five levels and for use in reporting examples of items. For the 1992
NALS, an rp value of .80 was used. This means that each item was said to
be “at” the value of the prose score scale for which the probability of a
correct response was .80. For example, for the “write letter” item, it was
said “this task is at 280 on the prose scale” (Kirsch et al., 1993, p. 78), as
shown by the dotted lines in Figure 3-4.

Using these placements, items were said to be representative of what
persons scoring in each level could do. Depending on where the item was
placed within the level, it was noted whether an item was one of the easier
or more difficult items in the level. For example, the “write letter” item was
described as “one of the easier Level 3 tasks” (Kirsch, 1993, p. 78). These
placements of items were also shown on item maps, such as the one that
appeared on page 10 of Kirsch, 1993 (see Table 3-6); the purpose of the
item maps is to aid in the interpretation of the meaning of scores on the
scale and in the levels.

Some procedures, such as the bookmark standard-setting procedures,
require the specification of an rp value to place the items on the scale.
However, even when it is necessary to place an item at a specific point on
the scale, it is important to remember that an item can be placed anywhere
on the scale, with some rp value. For example, as illustrated in Figure 3-4,
the “write letter” item is “at” 280 (and “in” Level 3, because that location
is above 275) for an rp value of .80. However, this item is at 246, which
places it in the lower middle of Level 2 (between 226 and 275) for an rp
value of .50, and it is at 264, which is in the upper middle of Level 2 for an
rp value of .67.
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TABLE 3-6 National Adult Literacy Survey (NALS) Item Map

Prose

Document

Quantitative

149
210

224

226

250

275

280

304

316

328

347

359

362

374

382

410

423

Source: U.S. Department of Education, National Center for Education Statistics, National Adult Literacy Survey, 1992.

Identify country in short article

Locate one piece of information
in sports article

Underline sentence explaining action
stated in short article

Underline meaning of a term given in
government brochure on supplemental
security income

Locate two features of information in
sports article

Interpret instructions from an appliance
warranty

‘Write a brief letter explaining error
made on a credit card bill

Read a news article and identify
a sentence that provides interpretation
of a situation

Read lengthy article to identify two
behaviors that meet a stated condition

State in writing an argument made in
lengthy newspaper article

Explain difference between two types
of employee benefits

Contrast views expressed in two
editorials on technologies available to
make fuel-efficient cars

Generate unfamiliar theme from short
poems

Compare two metaphors used in poem

Compare approaches stated in
narrative on growing up

Summarize two ways lawyers may
challenge prospective jurors

Interpret a brief phrase from a lengthy
news article

69
151

180

214

232
245

259

277

314

323

342

348

379

387

396

Sign your name

Locate expiration date on driver's license
Locate time of meeting on a form

Using pie graph, locate type of vehicle
having specific sales

Locate intersection on a street map

Locate eligibility from table of
employee benefits

Identify and enter background
information on application for social
security card

Identify information from bar graph
depicting source of energy and year

Use sign out sheet to respond to call
about resident

Use bus schedule to determine
appropriate bus for given set
of conditions

Enter information given into an
automobile maintenance record form

Identify the correct percentage meeting
specified conditions from a table of such
information

Use bus schedule to determine
appropriate bus for given set
of conditions

Use table of information to determine
pattern in oil exports across years

Using table comparing credit cards,
identify the two categories used and write
two differences between them

Use a table depicting information about
parental involvement in school survey to
write a paragraph summarizing extent to
which parents and teachers agree

191

238

246

270

278

308

325

331

350

368

375

382

405

421

Total a bank deposit entry

Calculate postage and fees for
certified mail

Determine difference in price between
tickets for two shows

Calculate total costs of purchase from
an order form

Using calculator, calculate difference
between regular and sale price from an
advertisement

Using calculator, determine the
discount from an oil bill if paid
within 10 days

Plan travel arrangements for meeting
using flight schedule

Determine correct change using
information in a menu

Using information stated in news article,
calculate amount of money that should
go to raising a child

Using eligibility pamphlet, calculate the
yearly amount a couple would receive
for basic supplemental security income

Calculate miles per gallon using
information given on mileage record
chart

Determine individual and total costs on
an order form for items in a catalog

Using information in news article,
calculate difference in times for
completing a race

Using calculator, determine the total
cost of carpet to cover a room
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Make out check: Write letter explaining bill error
o Level 1 Level2 Level3 Level4 Level5
 evela

% Correct: 14 55 K 98 99+

.
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Prose Scale Score

Probability of a Correct Response
5

FIGURE 3-5 Percentage expected to answer the sample item correctly within each
of the five levels of the 1992 NALS scale.

It should be emphasized that it is not necessary to place items at a single
score location. For example, in reporting the results of the assessment, it is
not necessary to say that an item is “at” some value (such as 280 for the
“write letter” item).

Futhermore, there are more informative alternatives to placing items at
a single score location. If an item is said to be “at” some scale value or “in”
some level (as the “write letter” item is at 280 and in Level 3), it suggests
that people scoring lower, or in lower levels, do not respond correctly. That
is not the case. The trace line itself, as shown in Figure 3-4, reminds us that
many people scoring in Level 2 (more than the upper half of those in Level
2) have a better than 50-50 chance of responding correctly to this item. A
more accurate depiction of the likelihood of a correct response was pre-
sented in Appendix D of the 1992 technical manual (Kirsch et al., 2001).
That appendix includes a representation of the trace line for each item at
seven equally spaced scale scores between 150 and 450 (along with the
rp80 value). This type of representation would allow readers to make infer-
ences about this item much like those suggested by Figure 3-4.

Figure 3-5 shows the percentage expected to answer the “write letter”
item in each of the five levels. These values can be computed from the IRT
model (represented by equation 3-1), in combination with the population
distribution.’ With access to the data, one can alternatively simply tabulate

SThey are the weighted average of the probabilities correct given by the trace line for each
score within the level, weighted by the population density of persons at that score (in the
upper panel of Figure 3-1). Using the Gaussian population distribution, those values are not
extremely accurate for 1992 NALS; however, they are used here for illustrative purposes.
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the observed proportion of examinees who responded correctly at each
reporting level. The latter has been done often in recent NAEP reports (e.g.,
The Nation’s Report Card: Reading 2002, http://www.nces.ed.gov/
pubsearch/pubsinfo.asp?pubid=2003521, Chapter 4, pp. 102ff).

The values in Figure 3-5 show clearly how misconceptions can arise
from statements such as “this item is ‘in’ Level 3” (using an rp value of .80).
While the item may be “in” Level 3, 55 percent of people in Level 2
responded correctly. So statements such as “because the item is in Level 3,
people scoring in Level 2 would respond incorrectly” are wrong. For re-
porting results using sets of levels, a graphical or numerical summary of the
probability of a correct response at multiple points on the scale score, such
as shown in Figure 3-3, is likely to be more informative and lead to more
accurate interpretations.

Use of Response Probabilities in Standard Setting

As previously mentioned, for some purposes, such as the bookmark
method of standard setting, it is essential that items be placed at a single
location on the score scale. An rp value must be selected to accomplish that.
The bookmark method of standard setting requires an “ordered item book-
let” in which the items are placed in increasing order of difficulty. With the
kinds of IRT models that are used for NALS and NAAL, different rp values
place the items in different orders. For example, Figure 3-2 includes dotted
lines that denote three rp values: rp80, rp67, and rp50. The item trace lines
cross the dotted line representing an rp value of 80 percent in one sequence,
while they cross the dotted line representing an rp value of 67 percent in
another sequence, and they cross the dotted line representing an rp value of
50 percent in yet another sequence. There are a number of factors to
consider in selecting an rp criterion.

Factors to Consider in Selecting a Response Probability Value

One source of information on which to base the selection of an rp value
involves empirical studies of the effects of different rp values on the stan-
dard-setting process (e.g., Williams and Schultz, 2005). Another source of
information relevant to the selection of an rp value is purely statistical in
nature, having to do with the relative precision of estimates of the scale
scores associated with various rp values. To illustrate, Figure 3-6 shows the
trace line for the “write letter” item as it passes through the middle of the
prose score scale. The trace line is enclosed in dashed lines that represent
the boundaries of a 95 percent confidence envelope for the curve. The
confidence envelope for a curve is a region that includes the curves corre-
sponding to the central 95 percent confidence interval for the (item) param-
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FIGURE 3-6 A 95 percent confidence envelope for the trace line for the sample
item on the NALS prose scale.

eters that produce the curve. That is, the confidence envelope translates
statistical uncertainty (due to random sampling) in the estimation of the
item parameters into a graphical display of the consequent uncertainty in
the location of the trace line itself.

A striking feature of the confidence envelope in Figure 3-6 is that it is
relatively narrow. This is because the standard errors for the item param-
eters (reported in Appendix A of the 1992 NALS Technical Manual) are
very small. Because the confidence envelope is very narrow, it is difficult to
see in Figure 3-6 that it is actually narrower (either vertically or horizon-
tally) around rp50 than it is around rp80. This means that there is less
uncertainty associated with proficiency estimates based on rp50 than on
rp80. While this finding is not evident in the visual display (Figure 3-6), it
has been previously documented (see Thissen and Wainer, 1990, for illus-
trations of confidence envelopes that are not so narrow and show their
characteristic asymmetries more clearly).

Nonetheless, the confidence envelope may be used to translate the
uncertainty in the item parameter estimates into descriptions of the uncer-
tainty of the scale scores corresponding to particular rp values. Using the
“write letter” NALS item as an illustration, at rp50 the confidence envelope

6For a more detailed description of confidence envelopes in the context of IRT, sce
Thissen and Wainer (1990), who use results obtained by Thissen and Wainer (1982) and an
algorithm described by Hauck (1983) to produce confidence envelopes like the dashed lines
in Figure 3-6.
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encloses trace lines that would place the corresponding scale score any-
where between 245 and 248 (as shown by the solid lines connected to the
dotted line for 0.50 in Figure 3-6). That range of three points is smaller than
the four-point range for rp67 (from 262 to 266), which is, in turn, smaller
than the range for the rp80 scale score (278-283).7

The rp80 values, as used for reporting the 1992 NALS results, have
statistical uncertainty that is almost twice as large (5 points, from 278 to
283, around the reported value of 280 for the “write letter” item) as the
rpS50 values (3 points, from 2435 to 248, for this item). The rp50 values are
always most precisely estimated. So a purely statistical answer to the ques-
tion, “What rp value is most precisely estimated, given the data?” would
be rp50 for the item response model used for the binary-scored open-ended
items in NALS and NAAL. The statistical uncertainty in the scale scores
associated with rp values simply increases as the rp value increases above
0.50. It actually becomes very large for rp values of 90, 95, or 99 percent
(which is no doubt the reason such rp values are never considered in
practice).

Nevertheless, the use of rp50 has been reported to be very difficult for
judges in standard-setting processes, as well as other consumers, to inter-
pret usefully (Williams and Schulz, 2004). What does it mean to say “the
score at which the person has a 50-50 chance of responding correctly”?
While that value may be useful (and interpretable) for a data analyst devel-
oping models for item response data, it is not so useful for consumers of test
results who are more interested in ideas like “mastery.” An rp value of 67
percent, now commonly used in bookmark procedures (Mitzel et al., 2001),
represents a useful compromise for some purposes. That is, the idea that
there is a 2 in 3 chance that the examinee will respond correctly is readily
interpretable as “more likely than not.” Furthermore, the statistical uncer-
tainty of the estimate of the scale score associated with rp67 is larger than
for rp50 but not as large as for rp80.

Figure 3-4 illustrates another statistical property of the trace lines used
for NALS and NAAL that provides motivation for choosing an rp value
closer to 50 percent. Note in Figure 3-2 that not only are the trace lines in
a different (horizontal) order for rp values of 50, 67, and 80 percent, but
they are also considerably more variable (more widely spread) at rp80 than

7Some explanation is needed. First, the rp50 interval is actually symmetrical. Earlier (Fig-
ure 3-4), the rp50 value was claimed to be 246. The actual value, before rounding, is very
close to 246.5, so the interval from 245 to 248 (which is rounded very little) is both correct
and symmetrical. The intervals for the higher rp values are supposed to be asymmetrical.
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they are at rp50. These greater variations at rp80, and the previously de-
scribed wider confidence envelope, are simply due to the inherent shape of
the trace line. As it approaches a value of 1.0, it must flatten out and so it
must develop a “shoulder” that has very uncertain location (in the left-right
direction) for any particular value of the probability of a correct response
(in the vertical direction). Figure 3-2 shows that variation in the discrimina-
tion of the items greatly accentuates the variation in the scale score location
of high and low rp values.

Again, these kinds of purely statistical considerations would lead to a
choice of rp50. Considerations of mastery for the presentation and descrip-
tion of the results to many audiences suggests higher rp values. A compro-
mise value of rp67, combined with a reminder that the rp values are arbi-
trary values used in the standard-setting process, and reporting of the results
can describe the likelihood or correct responses for any level or scale score,
are what we suggest.
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Determining Performance Levels for the
National Assessment of Adult Literacy

oping the National Adult Literacy Survey (NALS) and determining
the 1992 performance levels in order to gain a comprehensive un-
derstanding of the assessment and to evaluate whether new performance
levels were needed. Our review revealed that the 1992 levels were essen-
tially groupings based on the cognitive processes required to respond to the
items. The committee decided that a more open and transparent procedure
could be used to develop performance levels that would be defensible and
informative with regard to the policy and programmatic decisions likely to
be based on them. It was clear from the press coverage of the release of
1992 results that people wanted information about the extent of literacy
problems in the country as well as an indication of the portion of adults
whose literacy skills were adequate to function in society. Although the test
development process was not designed to support inferences like this, we
decided that new performance levels could be developed that would be
more informative to stakeholders and the public about adults’ literacy skills.
On the basis of our review, the committee decided to embark on a
process for defining a new set of performance levels for the National As-
sessment of Adult Literacy (NAAL). This decision meant that we needed to
address five main questions:

! I Vhe committee began its work by reviewing the processes for devel-

1. How many performance levels should be used?

2. Should performance levels be developed for each of the literacy
scales (prose, document, and quantitative) or should one set of levels be
developed?

87
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3. What should the levels be called?
4. How should the levels be described?
5. What score ranges should be associated with each of the levels?

In this chapter, we take up the first three questions and describe our
process for determining the number of performance levels and their pur-
poses. In Chapter 5, we discuss our procedures for determining the descrip-
tions of the levels and the associated cut scores.

Our process for determining the performance levels combined feedback
from stakeholders regarding the ways they used the 1992 results and antici-
pated using the 2003 results with information from analyses of the relation-
ships between NALS literacy scores and background data. We began our
work by using two documents prepared prior to our first meeting: Devel-
oping the National Assessment of Adult Literacy: Recommendations from
Stakeholders (U.S. Department of Education, 1998), which reported on a
series of discussion sessions conducted by the National Center for Educa-
tion Statistics (NCES) in 1998, and The National Adult Literacy Survey: A
Review of Primary and Secondary Analyses of the NALS (Smith, 2002), a
literature review prepared for the committee that summarizes the empirical
research on the relationships between NALS literacy scores and background
characteristics.

These documents served as the starting place for the committee’s work.
The report on the discussion sessions indicated ways in which NALS results
were used, the problems users had in interpreting and using the results, and
the information stakeholders would like to obtain from reports of NAAL
results. The literature review assisted us in designing analyses to explore
whether alternative versions of performance levels would permit such uses
and interpretations.

This chapter begins with a summary of key points stakeholders made
during the NCES discussion sessions and the public forum convened by the
committee. This is followed by a description of analyses we carried out and
the performance levels we recommend.

STAKEHOLDER VIEWS

Discussion Sessions Sponsored by NCES

When NCES began planning for the NAAL, it commissioned the Ameri-
can Institutes for Research (AIR) to convene a series of discussion sessions
to gather feedback from stakeholders that would guide development ef-
forts. Three discussion groups were held in January and February 1998 at
AIR’s offices in Washington, DC, and included federal and state policy
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makers and program directors as well as representatives from the general
and educational media. AIR facilitators posed questions to stakeholders to
hear their comments about the ways the 1992 data had been used and
interpreted, the problems associated with using and interpreting the data,
and issues to consider in designing the new assessment. A summary of these
discussion sessions and a listing of the participants has been published (see
U.S. Department of Education, 1998).

Stakeholders indicated that the 1992 survey results were used to de-
scribe the status of literacy to policy makers at the federal and state levels;
to argue for increased funding and support for adult literacy programs; to
support requests for studies of special populations such as non-English
speakers, welfare recipients, incarcerated individuals, and elderly popula-
tions; to document needed reforms in education and welfare policy; and to
enable international comparisons.

Participants described a number of problems associated with interpret-
ing the results, including the following:

e Stakeholders need data that can be used to make programmatic
decisions. They had trouble using the 1992 NALS results for such purposes
because the levels were difficult to understand, there was no definition of
“how much literacy was enough,” and the results were not connected to
workplace requirements or measures of employability.

e The lowest level was so broad that it made it difficult to identify the
truly nonliterate population.

* Having three literacy scales crossed with five performance levels
produced so much information that it was difficult to present the results to
policy makers and others. It was hard to distill the information into easily
interpreted messages.

® Some participants said they used only one scale when reporting
information to the public and suggested that a composite literacy score be
developed. They believed this was justified because the three scales were so
highly correlated with each other.

e The five performance levels were difficult to understand, in part
because there were no concrete meanings associated with them. That is,
there was no definition of which people “needed help” and which people
had “enough” literacy. Some tried to equate the levels to high school
graduation and beyond.

e There was a lack of congruence between self-perception of literacy
skills and NALS literacy scores. Some cited the work of Berliner (1996),
whose research showed that individuals who scored in the bottom two
NALS levels reported reading the newspaper on a daily basis.
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e Some suggested that the NALS levels be cross-walked with those
used by the National Reporting System (NRS)! and by other adult literacy
assessments.

e The scores for non-English speakers were not reported separately,
making it difficult to distinguish between literacy problems and lack of
fluency in English.

Stakeholders also indicated that there was interest in conducting stud-
ies of special populations (e.g., those living in rural areas, immigrants, non-
English speakers), but the sampling design used for NALS did not support
such studies. They encouraged oversampling participants in NAAL to
allow such studies and adding background questions to clearly identify
those in the categories of interest.

Discussion Sessions Sponsored by the Committee

The committee arranged for several opportunities to obtain feedback
from various stakeholders regarding the ways NALS results were used, the
ways stakeholders anticipate using NAAL results, and the types of informa-
tion that stakeholders would like to see included in reports of NAAL re-
sults. We collected information about the types of inferences that might be
based on NAAL results, the policy and program decisions that might
be made, the number of performance levels needed to support these infer-
ences and uses, and the types of performance-level descriptions that would
communicate appropriately to the various audiences for NAAL results.

The committee’s fourth meeting, on February 27, 2004, included a
public forum to hear feedback from stakeholders. Participating stakehold-
ers included representatives from organizations likely to be involved in
policy and programmatic decisions based on NAAL results, some of whom
were individuals who had participated in the earlier discussion sessions
sponsored by NCES. The committee also solicited feedback from directors
of adult education in states that subsidized additional sampling during
NAAL in order to obtain state-level NAAL results (see Appendix A for a list
of individuals who provided feedback, their affiliations, and the materials
they were asked to react to).

The stakeholders were helpful in delineating the types of uses that
would be made of the results. Overall, their comments tended to concur
with those made by participants in the NCES-sponsored discussion ses-
sions. In general, it appeared that NAAL results would be used to advocate

1See Chapter 2 for an explanation of the levels used by the NRS.
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for needed policy and to shape and design programs. Forum participants
indicated that they expected to use NAAL results to evaluate preparedness
for work and the need for job training programs, adults’ ability to under-
stand health- and safety-related reading matter and physicians’ instruc-
tions, parents’ readiness to help their children with their schooling, and the
need for adult education and literacy services. Most also emphasized that
having scores for the three literacy scales was useful, and that the scores
were used for different purposes (e.g., the tasks used to evaluate document
literacy were most relevant to work skills).

The feedback from stakeholders indicated considerable diversity of
opinions about the number of performance levels needed for reporting
assessment results, what the levels should be called, and the type of descrip-
tion needed to best communicate with the various audiences. For example,
reporters and journalists present at the forum argued for straightforward
approaches that could be easily communicated to the public (e.g., two
performance levels described with nontechnical terminology). They main-
tained that the public is most interested in simply knowing how many
people in the country are literate and how many are not. Others argued for
more than two levels—some thought there should be three levels, while
others thought there should be six or seven, with finer distinctions made at
the lower levels.

Some stakeholders, particularly those from the health literacy field,
preferred that the 1992 levels be used for NAAL, commenting that consis-
tency was needed so as not to disrupt on-going longitudinal research or
interfere with programs and interventions already in place. NCES staff
members present at the forum pointed out that the data files would be made
available and score data provided so that users could group the scores
based on the score ranges used for the 1992 performance levels or any other
grouping that fit their particular needs.

With regard to qualitative names for the levels, some favored labels for
the levels, noting that this can provide a means for succinctly and accurately
communicating the meaning of the levels (e.g., satisfactory literacy skills,
deficient literacy skills). Reporters present at the forum suggested two
labels, literate and not literate. They warned that if the labels did not
clearly indicate which adults were not literate, they would derive a means to
figure this out on their own. Some participants recommended the labels
used by state achievement testing programs and by the National Assess-
ment of Educational Progress (i.e., below basic, basic, proficient, and ad-
vanced) since the public is well acquainted with these terms.

Others argued against labeling the levels (e.g., proficient, fully func-
tional), especially labels that place a stigma on the lowest levels of literacy
(e.g., minimally literate). They urged that if labels had to be used that they
be descriptive, not imply normative standards, and not be connected with

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

92 MEASURING LITERACY: PERFORMANCE LEVELS FOR ADULTS

educational level. The question of the type of information to include in the
performance-level descriptions solicited equally diverse perspectives. Some
thought more detailed descriptions were better, while others argued for
more succinct descriptions. It seemed clear that different levels of detail
would be important for different uses of the performance levels.

Stakeholders representing adult education were most interested in hav-
ing more detailed information about adults at the lowest levels. Several
participants commented that adults who receive adult education services
tend to have skills described by the bottom two levels used for reporting
NALS 1992. Knowing more about the skills of those who fall in these two
levels would be useful in identifying target clientele and making planning
decisions.

RELATIONSHIPS BETWEEN LITERACY SCORES AND
BACKGROUND CHARACTERISTICS

Although the NALS literacy assessments were not designed to distin-
guish between adequate and inadequate literacy skills, the committee
thought that analyses of the background questionnaire might provide in-
sight into ways to identify adults who were experiencing significant difficul-
ties in life. We hypothesized that such analyses might reveal break points in
the distribution of literacy scores at which individuals were at an unaccept-
ably high risk for encountering social and economic hardships. This type of
information might lead to obvious choices in performance levels, standards,
or both.

The committee therefore focused its analytic work on the relationships
between NALS literacy scores and relevant information collected on the
background questionnaire. Our literature review (Smith, 2002) gave us a
sense of the type of research that had been conducted with NALS over the
past decade and the sorts of relationships found. The research findings
generally indicated that individuals with lower literacy scores were more
likely to experience difficulties, such as being in poverty, on welfare, or
unemployed; working in a low-paying job; not having a high school di-
ploma; or being unable to pass the general education development (GED)
exam. Low literacy skills were also associated with being less likely to
participate in such important aspects of life as voting and reading the
newspaper.

With this literature review in mind, we tried to identify the levels of
literacy at which the risk of encountering such difficulties differed, focusing
specifically at the points where the risk would be unacceptably high. We
thought that examining relationships with important socioeconomic fac-
tors might suggest categories of performance that would be useful in deter-
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mining new policy-relevant performance levels. For these analyses, we used
the following information from the NALS background questionnaire:2
employment status; income; occupation; voting history over the past five
years; receiving food stamps or other public assistance; receiving income
from stocks, mutual funds, or other sources of interest income; and level of
formal education. We also considered responses to questions about partici-
pation in reading-related activities, such as how often the participant reads
a newspaper, reads or uses written information for personal use or for
work, uses math for personal use or for work, and receives reading assis-
tance from family and friends.

We had hoped to explore the relationships between literacy scores and
the variables described above to develop performance levels that were not
just descriptions of skills but were descriptions of the functional conse-
quences of adults’ literacy skills, such as education level, family income,
and job status. In the end, however, we came to realize that the back-
ground questions did not provide the information needed for the analyses
we had hoped to conduct.

Overall, the relationships between literacy scores and the background
variables did not suggest obvious break points that could be used in defin-
ing performance levels. In part, this may have been because the back-
ground questions did not probe deeply enough into a particular area, or the
answer choices did not allow for fine enough distinctions. For example,
participants were asked to characterize their newspaper reading habits by
indicating the frequency with which they read the newspaper and the sec-
tions of the newspaper that they read (news section, editorial, comics, etc.);
however, they were not asked questions that could help evaluate the diffi-
culty or complexity of the newspapers they read, such as which newspapers
they read. Clearly, the news section of the Wall Street Journal requires
different literacy skills than the news section of a local newspaper. Similar
questions inquire about magazine and book reading but do not collect
information that could be used to make inferences about the complexity of
the books or magazines read. Thus, the information may be useful for
making rough distinctions between those who do not read magazines,
books, or newspapers at all and those who do—but not useful for making
finer distinctions required to sort people into incremental levels of literacy.

Similar observations can be made about the information collected about
voting behavior. The 1992 questionnaire included only a single question
on this topic, asking participants if they had voted in a national or state

28ce Appendix G of the technical manual for NALS (Kirsch et al., 2001) for the exact
wording of the questions.
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election in the past five years. This provides only a rough glimpse into
voting behavior. A more in-depth query might have asked about voting in
national and state elections separately and added questions about voting
in local elections and other forms of civic participation (e.g., running for
office, communicating with elected officials). Again, the information avail-
able from the background questionnaire can be used to make rough distinc-
tions, such as between those who do and do not vote, but it is not useful for
making more nuanced distinctions.

In the end, we concluded that the background information could not be
used by itself to identify categories of literacy skills but could be used to
evaluate the reasonableness of cut scores resulting from a more typical
standard-setting procedure. In Chapter 5, we therefore use the results of
our analyses as a complement to a standard- setting procedure using the test
items themselves, rather than as an alternative to such a standard setting
procedure.

The analyses discussed in this report are all univariate analyses. The
committee also explored the use of multivariate regression techniques to
look at the relationship between literacy scores and the various back-
ground questions. These multivariate analyses built on work by Sum
(1999) related to employment and earnings and by Venezky (Venezky and
Kaplan, 1998; Venezky, Kaplan, and Yu, 1998) on voting behavior. Not
surprisingly, the independent explanatory power of literacy scores in such
analyses is severely reduced by the inclusion of other variables, such as
education, because these variables themselves have a complex bidirectional
relationship with literacy. Upon reflection, the committee decided that it
was beyond the scope of its charge and beyond the quality of the data to
attempt to resolve the causal relationships of literacy with the various
characteristics indicated in the background questions that might be en-
tered as additional controls in multivariate regressions. Therefore, only
the univariate analyses were used to suggest possible conclusions about
performance levels.

To demonstrate the committee’s exploratory analyses, the next sections
provide information on the relationships between literacy scores and two
variables: income and occupational status. These examples are illustrative
of a larger set of findings that demonstrate that there are strong gradients
across an array of literacy outcomes but no clear break points that would,
prima facie, lead one to set cut points in the literacy distribution. For each
variable, we show several approaches that highlight the continuous nature
of the relationship and contrast those with an approach that can be used to
suggest a contrast in functional level. The latter approach is then further
developed in Chapter 5, when we present the procedures we used for setting
the cut scores and discuss the complementary role played by the statistical
analyses. Because the 2003 data were not available to us until the final
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months of our work, the analyses discussed in this chapter are based on the
1992 data alone. The complementary statistical analyses presented in the
next chapter are carried out with both the 1992 and 2003 data sets.

Literacy Scores and Annual Income

It seems intuitively sensible that literacy should be related to how one
functions in other critical aspects of life, and that income and occupation
should serve as indicators of how well one is functioning. Furthermore, one
would expect that low literacy skills should be associated with restricted
opportunities, such as not pursuing postsecondary education or specialized
training and working in lower paying jobs with no formal training require-
ments. With these assumptions in mind, we examined the relationships
between literacy skills and income and occupation.

Three figures present information on the relationships between literacy
skills and income. Figure 4-1, adapted from Kirsch et al. (1993), shows the
percentages of adults who, according to federal guidelines, were poor or
near poor or who had received food stamps in the year prior to the assess-
ment at each of the five 1992 performance levels for prose literacy. This
graph shows that the risk of being in poverty or being on food stamps
increases as literacy scores decrease.

Because some stakeholders have reported that Level 1 was “too broad”
to be informative about individuals with the lowest level of literacy skills,
we adapted this figure and examined the relationships between poverty and
prose literacy scores for specific groupings within the 0 to 225 score range

50

mm Poor/Near Poor

40 1 [ Received Food
Stamps Last Year

30 1

N I_‘._\.—l-_

Percentage of NALS Respondents

Level 1 Level 2 Level 3 Level 4 Level 5
0-225 226-275 276-325 326-375 376-500

Prose Scale Score Ranges

FIGURE 4-1 Percentage of NALS respondents who are poor or near poor or who
received food stamps in the past year by prose literacy level.
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40 1

30 1

20 A1

Percentage of NALS Respondents

Level 1 Level 1 Level 1 Level 1 Level 1 Level 2
0-100 101-150 151-175 176-200 201-225 226-275

Prose Scale Score Ranges

FIGURE 4-2 Percentage of NALS respondents who are poor or near poor for six
groupings of NALS Level 1 prose scores and NALS Level 2 prose scores.

encompassed by Level 1. Figure 4-2 presents a comparison of the percent-
ages of adults who were poor or near poor at six groupings of Level 1
scores and at the Level 2 score range (226-275). Clearly, the risk of being
poor is not even across the Level 1 groupings; risk of being poor increases
steadily as scores decrease with what appears to be substantial risk at scores
of 175 or lower.

To see if this relationship between literacy and income suggested clear
break points, we plotted the distribution of literacy scores for the 12 group-
ings of income levels used on the background questionnaire. Figure 4-3
presents this information in boxplots: each box shows the range of scores
from the 25th percentile (bottom of the box) to the 75th percentile (top of
box). The 50th percentile (median) score is marked within the box. Also
displayed is the full range of scores for each income group, denoted by
horizontal lines below the box (minimum score) and above the box (maxi-
mum score). Comparison of these boxplots shows that prose literacy scores
tend to increase as annual income increases. But there is considerable over-
lap in the range of literacy scores across adjacent income levels, and no
break points between adjacent income levels that would clearly signify a
heightened risk of encountering difficulties in life associated with having a
low income level.

Whereas there were no break points between adjacent income groups,
there did appear to be differences between the more extreme groups, those
with incomes of $15,000 or less and those with incomes of $75,000 or
more. That is, 75 percent of those earning $75,000 or more achieved a
prose score of 312 or higher, while 75 percent of those earning $15,000 or
less scored 308 or lower on prose.
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FIGURE 4-3 Boxplots illustrating the distribution of prose literacy scores for
groupings of income levels, as indicated on the background questionnaire.

To follow up on this observation, we compared the responses to two
background questions indirectly related to income. The first set of re-
sponses included whether or not the individual or household received Aid
to Families with Dependent Children (AFDC, replaced in 1996 by Tempo-
rary Assistance for Needy Families) or food stamps; and the second set
identified whether or not the individual or household received interest or
dividend income. These questions identify respondents who are experienc-
ing difficulty or success at a functional level associated with income that is
not indicated by the income figures alone.

Figure 4-4 shows the boxplots of the prose literacy scores for respon-
dents who answered “yes” to one or the other of the two questions. The
boxplots indicate that approximately three-quarters of the people receiving
AFDC or food stamps scored below 380, and three-quarters of the people
receiving interest or dividend income scored above 275. To the extent that
it is appropriate to link literacy level in a causal way to the set of behaviors
that ultimately influence an individual’s financial success, this figure sug-
gests that a cut score somewhere in the 273 to 380 range might be a rough
dividing line between individuals who are experiencing functional difficul-
ties and individuals who are experiencing financial success.
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FIGURE 4-4 Boxplots that illustrate the distribution of prose literacy scores for
respondents who indicated that they/their household received either (a) Aid to
Families with Dependent Children or food stamps or (b) interest or dividend
income.

Literacy Scores and Occupational Information

To examine the relationships between literacy scores and occupation,
we drew on analyses conducted by Sum (1999), Rock, Latham, and
Jeanneret (1996), and Barton (1999).3 First, using information derived by
Rock et al. (1996), we examined the mean quantitative score for occupa-

3The method of identifying the occupations of NAAL respondents, obviously crucial to
examining the relationships between literacy scores and occupational classification, depends
on accurate classification of a respondent’s narrative description of their occupation into a
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tional categories that contained at least 30 respondents in 1992. Table
4-1 displays this information with occupations rank-ordered according to
their mean quantitative score and grouped by performance level. Second,
we examined mean prose scores for a sample of occupations selected to be
representative of Barton’s (1999) nine broad categories identified through
an analyses of job requirements. These categories are: (1) executive, admin-
istrative, and managerial; (2) professional specialty; (3) technicians and
related support occupations; (4) marketing and sales; (5) administrative
support; (6) service occupations; (7) agriculture, forestry, and fishing; (8)
precision production, craft, and repair; and (9) operators, fabricators, and
laborers. Figure 4-5 displays, for the selected occupations, the means (noted
with a shaded diamond) as well as the range of scores bounded by the mean
plus or minus one standard deviation (noted by the horizontal lines above
and below the shaded diamond).

The data in these figures seem reasonable in that the general trend of
the mean literacy scores required for the different occupations seems intu-
itively sensible—occupations that one would expect to require more lit-
eracy do indeed have higher mean scores. None of the occupations had
mean scores that fell in the score range for Level 1 or Level 5, however; the
preponderance of occupations had mean scores that fell in Level 3 (see
Table 4-1). Only the mean for those who had never worked fell into Level
1 (see Figure 4-5). Most importantly, the variability of literacy scores
within occupations showed considerable overlap between occupational
groups (see Figure 4-5). Clearly, there are no obvious break points in the
distribution of literacy scores; that is, there are no points on the scale at
which there is a distinctly higher risk of being unemployed or working in a
low-paying job.

Nonetheless, while the information does not seem to be useful in deter-
mining specific performance levels or identifying cut scores, it does demon-
strate how opportunities to enter into white-collar, higher paying occupa-
tions increase as literacy skills increase. That is, for those at higher literacy
levels, opportunities are readily accessible; for those at lower levels of lit-
eracy, the opportunities to obtain higher paying jobs are more limited.

As an alternate approach that could indicate a possible contrast in
performance levels, the committee formed three clusters based on Barton’s
classifications. We included the occupations in Barton’s groups 7, 8, and

standard occupational classification system. Currently the U.S. Department of Labor’s Stan-
dard Occupational Classification is used. That is, two respondents who describe their occu-
pations in the same or similar words during the collection of the NALS/NAAL data actually
are in the same occupation and are classified in the same way by those making the classifica-
tions into occupational categories with that narrative description.
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TABLE 4-1 Occupation with at Least 30 Respondents in NALS, 1992

JOB Quantity

Level 1 None

Level 2 Janitor 234
Sewing-machine operator, semiautomatic 243
Orderly 251
Construction worker II 253
Bus driver 257
Cook 261
Physical therapy aide 264
Cashier II 273

Level 3 Teacher aide 1I 276
Farmworker, livestock 277
Truck driver, heavy 278
Clerk, general 278
Mail-distribution-scheme examiner 285
Sales clerk 285
Waiter/waitress, formal 285
Nurse, licensed practical 286
Carpenter 289
Chef 289
Correction officer 291
Automobile mechanic 292
Manager, retail store 296
Assistant construction superintendent 297
Manager, property 297
Manger, food service 298
Teller 299
Secretary 303
Legal secretary 306
Nurse, office 306
Poultry farmer 307
Disbursement clerk 307
Superintendent, construction 311
Police officer I 311
Manager, department 315
Sales agent, insurance 316
Caseworker 319
Sales agent, real estate 322
Director, educational program 323
Teacher, physically impaired 324
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TABLE 4-1 Continued

JOB Quantity
Level 4 Teacher, elementary school 329
Operations officer 332
Public health physician 348
Manager, financial institution 349
Lawyer 350
Accountant 351
Systems analyst 352
Level 5 None

9 in a low category, the occupations in Barton’s groups 1 and 2 in a high
category, and the remainder of the occupations in a medium category.
We then contrasted the literacy score distribution in the low and high
categories.

Clustered in this way, the categories may be considered to indicate a
contrast between occupations that have minimal formal education and
training requirements and those that require formal education and training.
Figure 4-6 shows the boxplots of the prose literacy scores for the employed
respondents whose stated occupation fell into either the low or the high
category. The boxplots indicate that these two groups of people can be
roughly separated by drawing a cut score somewhere in the range 291-301.
Three-quarters of the people who are in the low category are below this
literacy range, and three-quarters of the people who are in the high category
are above this literacy level. To the extent that it is appropriate to link
literacy level in a causal way to the set of behaviors that ultimately influ-
ences an individual’s occupational choice, Figure 4-6 suggests that a cut
score somewhere in the range 291-301 might be a rough dividing line
between individuals who work in occupations that require minimal formal
education and training (and hence are lower paying) and individuals who
work in occupations that require formal education and training (and hence
are higher paying).

Assessing the Dimensionality of NALS

In Adult Literacy in America, Kirsch et al. (1993) presented a number
of graphs that portrayed the relationships between background informa-
tion and literacy scores, with separate graphs for each of the literacy scales
(prose, document, and quantitative). One observation that can be made
about such graphs is that, regardless of the background variable, the rela-
tionships are always similar for the three literacy scales (e.g., see Kirsch et
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FIGURE 4-6 Boxplots that illustrate the distribution of prose literacy scores for
respondents who were in either the low or high occupation category.

al., 1993, Figures 1.4, 1.5, and 1.6, p. 29, 31, 33). This observation led the
committee to question the need for reporting three separate literacy scores.
Questions about the extent to which the items included on an assessment
support the number of scores reported are addressed through a statistical
procedure called factor analysis, which is commonly used to examine the
cognitive dimensions that underlie a set of test data.

Several investigations of the factor structure of NALS have been con-
ducted (see, for example, Reder, 1998a, 1998b; Rock and Yamamoto,
1994). These analyses have repeatedly shown high intercorrelations among
prose, document, and quantitative scores, suggesting that NALS tasks mea-
sure a single dimension of literacy rather than three. The committee chose
to conduct its own dimensionality analyses using two different procedures.
The first was exploratory in nature and generally replicated procedures

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

104 MEASURING LITERACY: PERFORMANCE LEVELS FOR ADULTS

used by Rock and Yamamoto (1994) but based the analyses on different
blocks of items. The results revealed that a three-factor model (reporting
scores for prose, document, and quantitative literacy) provided an accept-
able fit to the data, although the intercorrelations among the three literacy
scales tended to be quite high (mostly above .85). Additional details about
this dimensionality analysis appear in Appendix B.

The second analysis addressed questions about the relationships be-
tween performance in the prose, document, and quantitative areas and an
array of literacy outcomes (e.g., years of formal education, being in the
labor force, occupation type, self-report about reading activities). Here,
using a statistical procedure called structural equation modeling, we inves-
tigated the extent to which performance in the three literacy areas was
differentially associated with the outcome measures (e.g., that one literacy
area was more strongly associated with certain outcomes than another). If
differential associations were found, there would be empirical support for
using the separate dimensions to guide decision making about adult literacy
policy and programs. If the associations were found to be similar across the
three literacy areas, one would conclude that either the assessment does not
measure the dimensions independently or there is little practical signifi-
cance to the distinctions among them. In addition, we sought to determine
if a single weighted combination of the prose, document, and quantitative
scores adequately described the relationship of measured literacy to the
outcome measures.

The results indicated that all three types of literacy had statistically
significant associations with the outcome measures. The relationship of
document literacy to the outcomes was much weaker than that observed for
prose or quantitative literacy. In addition, the relationship between prose
literacy and the outcomes was slightly stronger than that observed for
quantitative literacy. Statistical tests, however, indicated that the relation-
ships decreased if either document or quantitative literacy was excluded
from the analysis (in statistical terminology, model fit deteriorated if docu-
ment or quantitative literacy was ignored).

These results highlight the apparently prime importance of prose lit-
eracy but also point out that the other dimensions should not be ignored.
For the most part, the three types of literacy have similar relationships with
each of the outcome measures. That is, if an outcome was strongly related
to prose literacy, its relationships with document and quantitative literacy
were also relatively strong, and vice versa. There were a few notable excep-
tions. For example, quantitative literacy was more highly correlated with
earnings and the use of mathematics on the job than one would expect from
the relationships of the three types of literacy with the other outcomes. The
findings suggest that for some purposes it may be useful to construct a
composite of the three literacy scores. Additional details about these analy-
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ses are presented in Appendix B, and we revisit these findings again in
Chapter 6.

DEVELOPING POLICY-RELEVANT PERFORMANCE LEVELS

Although the above-described factor analyses and the analyses of rela-
tionships with background data did not lead us to specific performance-
level categories, we used the results to guide our decision making about
performance levels and their descriptions. We designed a process for deter-
mining the performance levels that was iterative and that integrated infor-
mation obtained from several sources: our analyses of NALS literacy and
background data, feedback from stakeholders, and a review of the test
items. This process is described below.

The feedback from stakeholders suggested the importance of perfor-
mance levels that could be linked to meaningful policy choices and levels of
proficiency understood by the public. Our information gathering suggested
that stakeholders seek answers to four policy-related questions from NAAL
results. They want to know what percentage of adults in the United States:

* Have very low literacy skills and are in need of basic adult literacy
services, including services for adult English language learners.

® Are ready for GED preparation services.

®  Qualify for a GED certificate or a high school diploma.

® Have attained a sufficient level of English literacy that they can be
successful in postsecondary education and gain entry into professional,
managerial, or technical occupations.

Based on the information obtained from data analyses, stakeholder
feedback, and review of test items, we initially developed a basic frame-
work for the performance-level descriptions that conformed to the policy-
related contrasts suggested by the above questions. These contrasts indi-
cate points at which public policy effectively draws a line delineating the
literacy level adults need or should have by making available extra educa-
tional services to those adults below that level. We then developed draft
performance-level descriptions corresponding to these groupings to reflect
the types of literacy skills generally needed at each level and that were
evaluated on the assessment, as determined by a review of the assessment
frameworks and test items. The descriptions were revised and finalized by
obtaining feedback on various versions of the performance-level descrip-
tions from standard-setting panelists on three occasions.

The factor analyses revealed high intercorrelations among the three
literacy scales, which suggested that a single literacy score would be ad-
equate for reporting the assessment results (e.g., an average of prose, docu-
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ment, and quantitative scores). It is quite likely that these dimensions are
more independent than they appear to be in NALS, but that they are
confounded due to the nature of the NALS tasks. That is, often multiple
questions are based on a single stimulus (e.g., a bus schedule) presented to
the test taker; the tasks may include questions from all three literacy areas.
In addition, stakeholder feedback indicated that the three literacy
scores are used for different purposes. We therefore developed a set of
performance-level descriptions that includes both an overall description of
each performance-level and subject-specific descriptions for prose, docu-
ment, and quantitative literacy scales.

Based on this process, we recommend the use of five performance
levels. We remind the reader that these performance levels are not intended
to represent standards for what is required to perform adequately in soci-
ety, since the assessment was not designed to support such inferences. To
reinforce this, we have intentionally avoided the use of the term “profi-
cient” in the labels for the performance levels.

RECOMMENDATION 4-1: The 2003 NAAL results should be reported
using five performance levels for each of the three types of English literacy:
nonliterate in English, below basic literacy, basic literacy, intermediate lit-
eracy, and advanced literacy.

These levels are described in Box 4-1. The recommended levels roughly
correspond to the four policy questions posed earlier, with the exception
that two levels describe the skills of individuals likely to be in need of basic
adult literacy services. That is, the nonliterate in English group includes
those whose literacy levels were too low to take NAAL and were adminis-
tered the Adult Literacy Supplemental Assessment, and the below basic
literacy group includes those who scored low on NAAL. The basic cat-
egory is intended to represent the skills of individuals likely to be ready for
GED preparation services. Likewise, the intermediate category generally
describes the skills of individuals likely to have a GED certificate or a high
school diploma. The advanced category is meant to portray the literacy
skills of individuals who would be generally likely to succeed in college or
postsecondary education. (We caution the reader that, in the end, we had
some reservations about the adequacy of NALS and NAAL to measure
skills at the advanced level and refer the reader to the discussion in Chapter
5.) The various versions of these descriptions and the process for revising
them are described in the next chapter and in Appendix C.

In identifying these levels, we were conscious of the fact that one of the
chief audiences for NAAL results is adult education programs, which are
guided legislatively by the Workforce Investment Act of 1998. Title II of
this act mandates an accountability system for adult education programs,
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BOX 4-1
Performance-Level Descriptions Developed for 2003 NAAL

Nonliterate in English: May recognize some letters, numbers, and/or common
sight words in frequently encountered contexts.

Below Basic: May sometimes be able to locate and make use of simple words,
phrases, numbers, and quantities in short texts drawn from commonplace contexts
and situations; may sometimes be able to perform simple one-step arithmetic op-
erations.

Basic: Is able to read and understand simple words, phrases, numbers, and
quantities in English when the information is easily identifiable; able to locate infor-
mation in short texts drawn from commonplace contexts and situations; able to
solve simple one-step problems in which the operation is stated or easily inferred.

Intermediate: |s able to read, understand, and use written material sufficiently
well to locate information in denser, less commonplace texts, construct straightfor-
ward summaries, and draw simple inferences; able to make use of quantitative
information when the arithmetic operation or mathematical relationship is not spec-
ified or easily inferred.

Advanced: |s able to read, understand, and use more complex written material
sufficiently well to locate and integrate multiple pieces of information, perform more
sophisticated analytical tasks such as making systematic comparisons, draw more
sophisticated inferences, and can make use of quantitative information when mul-
tiple operations or more complex relationships are involved.

known as the NRS, that specifies a set of education functioning levels used
in tracking the progress of enrollees. Feedback from stakeholders empha-
sized the usefulness of creating levels for NAAL aligned with the NRS
levels. Although it was not possible to establish a clear one-to-one corre-
spondence between NAAL performance levels and the NRS levels, there
appears to be a rough parallel between nonliterate in English and the NRS
beginning literacy level; between below basic and the NRS beginning basic
and low intermediate levels; and between basic and the NRS high interme-
diate level.

In the next chapter, we detail the process we used for developing de-
scriptions for the performance levels, obtaining feedback on them, and
revising them to arrive at the final version.
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Developing Performance-Level
Descriptions and Setting Cut Scores

n this chapter, we detail the processes we used for developing descrip-

tions of the performance levels as well as the methods we used to

determine the cut scores to be associated with each of the performance
levels. The performance-level descriptions were developed through an it-
erative process in which the descriptions evolved as we drafted wording,
solicited feedback, reviewed the assessment frameworks and tasks, and
made revisions. The process of determining the cut scores involved using
procedures referred to as “standard setting,” which were introduced in
Chapter 3.

As we noted in Chapter 3, standard setting is intrinsically judgmental.
Science enters the process only as a way of ensuring the internal and exter-
nal validity of informed judgments (e.g., that the instructions are clear and
understood by the panelists; that the standards are statistically reliable and
reasonably consistent with external data, such as levels of completed school-
ing). Given the judgmental nature of the task, it is not easy to develop
methods and procedures that are scientifically defensible; indeed, standard-
setting procedures have provoked considerable controversy (e.g., National
Research Council [NRC], 1998; Hambleton et al., 2001). In developing our
procedures, we have familiarized ourselves with these controversies and
have relied on the substantial research base on standard setting! and, in

IWhile we familiarized ourselves with a good deal of this research, we do not provide an
g 5 p

exhaustive listing of these articles and cite only the studies that are most relevant for the

present project. There are several works that provide overviews of methods, their variations,
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particular, on the research on setting achievement levels for the National
Assessment of Educational Progress (NAEP).

NAEP’s standard-setting procedures are perhaps the most intensely
scrutinized procedures in existence today, having been designed, guided,
and evaluated by some of the most prominent measurement experts in the
county. The discussions about NAEP’s procedures, both the favorable com-
ments and the criticisms, provide guidance for those designing a standard-
setting procedure. We attempted to implement procedures that reflected the
best of what NAEP does and that addressed the criticisms that have been
leveled against NAEP’s procedures. Below we highlight the major criticisms
and describe how we addressed them. We raise these issues, not to take
sides on the various controversies, but to explain how we used this informa-
tion to design our standard-setting methods.

NAEP has for sometime utilized the modified Angoff method for set-
ting cut scores, a procedure that some consider to yield defensible standards
(Hambleton and Bourque, 1991; Hambleton et al., 2000; Cizek, 1993,
2001a; Kane, 1993, 1995; Mehrens, 1995; Mullins and Green, 1994) and
some believe to pose an overly complex cognitive task for judges (National
Research Council, 1999; Shepard, Glaser, and Linn, 1993). While the modi-
fied Angoff method is still widely used, especially for licensing and certifica-
tion tests, many other methods are available. In fact, although the method
is still used for setting the cut scores for NAEP’s achievement levels, other
methods are being explored with the assessment (Williams and Schulz,
2005). Given the unresolved controversies about the modified Angoff
method, we chose not to use it. Instead, we selected a relatively new method,
the bookmark standard-setting method, that appears to be growing in popu-
larity. The bookmark method was designed specifically to reduce the cogni-
tive complexity of the task posed to panelists (Mitzel et al., 2001). The
procedure was endorsed as a promising method for use on NAEP (National
Research Council, 1999) and, based on recent estimates, is used by more
than half of the states in their K-12 achievement tests (Egan, 2001).

Another issue that has been raised in relation to NAEP’s standard-
setting procedures is that different standard-setting methods were required
for NAEP’s multiple-choice and open-ended items. The use of different
methods led to widely disparate cut scores, and there has been disagreement

and advantages and disadvantages, such as Jaegar’s article in Educational Measurement (1989)
and the collection of writings in Cizek’s (2001b) Setting Performance Standards. We fre-
quently refer readers to these writings because they provide a convenient and concise means
for learning more about standard setting; however, we do not intend to imply that these were
the only documents consulted.
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about how to resolve these differences (Hambleton et al., 2000; National
Research Council, 1999; Shepard, Glaser, and Linn, 1993). An advantage
of the bookmark procedure is that it is appropriate for both item types.
While neither the National Adult Literacy Survey (NALS) nor the National
Assessment of Adult Literacy (NAAL) use multiple-choice items, both in-
clude open-ended items, some of which were scored as right or wrong and
some of which were scored according to a partial credit scoring scheme
(e.g., wrong, partially correct, fully correct). The bookmark procedure is
suitable for both types of scoring schemes.

Another issue discussed in relation to NAEP’s achievement-level set-
ting was the collection of evidence used to evaluate the reasonableness of
the cut scores. Concerns were expressed about the discordance between cut
scores that resulted from different standard-setting methods (e.g., the modi-
fied Angoff method and the contrasting groups method yielded different cut
scores for the assessment) and the effect of these differences on the percent-
ages of students categorized into each of the achievement levels. Concerns
were also expressed about whether the percentages of students in each
achievement level were reasonable given other indicators of students’ aca-
demic achievement in the United States (e.g., performance on the SAT,
percentage of students enrolled in Advanced Placement programs), although
there was considerable disagreement about the appropriateness of such
comparisons. While we do not consider that our charge required us to
resolve these disagreements about NAEP’s cut scores, we did try to address
the criticisms.

As a first step to address these concerns, we used the background data
available from the assessment as a means for evaluating the reasonableness
of the bookmark cut scores. To accomplish this, we developed an adapted
version of the contrasting groups method, which utilizes information about
examinees apart from their actual test scores. This quasi-contrasting groups
(QCG) approach was not used as a strict standard-setting technique but as
a means for considering adjustments to the bookmark cut scores. While
validation of the recommended cut scores should be the subject of a thor-
ough research endeavor that would be beyond the scope of the committee’s
charge, comparison of the cut scores to pertinent background data provides
initial evidence.

We begin our discussion with an overview of the bookmark standard-
setting method and the way we implemented it. Participants in the standard
settings provided feedback on the performance-level descriptions, and we
present the different versions of the descriptions and explain why they were
revised. The results of the standard settings appear at the end of this chap-
ter, where we also provide a description of the adapted version of the
contrasting groups procedure that we used and make our recommendations
for cut scores. The material in this chapter provides an overview of the
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bookmark procedures and highlights the most crucial results from the stan-
dard setting; additional details about the standard setting are presented in
Appendixes C and D.

THE BOOKMARK STANDARD-SETTING METHOD

Relatively new, the bookmark procedure was designed to simplify the
judgmental task by asking panelists to directly set the cut scores, rather
than asking them to make judgments about test questions in isolation, as in
the modified Angoff method (Mitzel et al., 2001). The method has the
advantage of allowing participants to focus on the content and skills as-
sessed by the test questions rather than just on the difficulty of the ques-
tions, as panelists are given “item maps” that detail item content (Zieky,
2001). The method also provides an opportunity to revise performance-
level descriptions at the completion of the standard-setting process so they
are better aligned with the cut scores.

In a bookmark standard-setting procedure, test questions are presented
in a booklet arranged in order from easiest to hardest according to their
estimated level of difficulty, which is derived from examinees’ answers to
the test questions. Panelists receive a set of performance-level descriptions
to use while making their judgments. They review the test questions in these
booklets, called “ordered item booklets,” and place a “bookmark” to
demark the set of questions that examinees who have the skills described by
a given performance level will be required to answer correctly with a given
level of accuracy. To explain, using the committee’s performance-level cat-
egories, panelists would consider the description of skills associated with
the basic literacy category and, for each test question, make a judgment
about whether an examinee with these skills would be likely to answer the
question correctly or incorrectly. Once the bookmark is placed for the first
performance-level category, the panelists would proceed to consider the
skills associated with the second performance-level category (intermediate)
and place a second bookmark to denote the set of items that individuals
who score in this category would be expected to answer correctly with a
specified level of accuracy. The procedure is repeated for each of the perfor-
mance-level categories.

The bookmark method requires specification of what it means to be
“likely” to answer a question correctly. The designers of the method sug-
gest that “likely” be defined as “67 percent of the time” (Mitzel et al.,
2001, p. 260). This concept of “likely” is important because it is the re-
sponse probability value used in calculating the difficulty of each test ques-
tion (that is, the scale score associated with the item). Although a response
probability of 67 percent (referred to as rp67) is common with the book-
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mark procedure, other values could be used, and we address this issue in
more detail later in this chapter.

To demonstrate how the response probability value is used in making
bookmark judgments, we rely on the performance levels that we recom-
mended in Chapter 4. Panelists first consider the description of the basic
literacy performance level and the content and skills assessed by the first
question in the ordered item booklet, the easiest question in the booklet.
Each panelist considers whether an individual with the skills described in
the basic category would have a 67 percent chance of answering this ques-
tion correctly (or stated another way, if an individual with the skills de-
scribed in the basic category would be likely to correctly answer a question
measuring these specific skills zwo out of three times). If a panelist judges
this to be true, he or she proceeds to the next question in the booklet. This
continues until the panelist comes to a question that he or she judges a
basic-level examinee does not have a 67 percent chance of answering cor-
rectly (or would not be likely to answer correctly two out of three times).
The panelist places his or her bookmark for the basic level on this question.
The panelist then moves to the description of the intermediate level and
proceeds through the ordered item booklet until reaching an item that he or
she judges an individual with intermediate-level skills would not be likely to
answer correctly 67 percent of the time. The intermediate-level bookmark
would be placed on this item. Determination of the placement of the book-
mark for the advanced level proceeds in a similar fashion.

Panelists sit at a table with four or five other individuals who are all
working with the same set of items, and the bookmark standard-setting
procedure is implemented in an iterative fashion. There are three opportu-
nities, or rounds, for panelists to decide where to place their bookmarks.
Panelists make their individual decisions about bookmark placements dur-
ing Round 1, with no input from other panelists. Afterward, panelists
seated at the same table compare and discuss their ratings and then make a
second set of judgments as part of Round 2. As part of the bookmark
process, panelists discuss their bookmark placements, and agreement about
the placements is encouraged. Panelists are not required to come to consen-
sus about the placement of bookmarks, however.

After Round 2, bookmark placements are transformed to test scale
scores, and the median scale score is determined for each performance
level. At this stage, the medians are calculated by considering the book-
mark placements for all panelists who are working on a given test booklet
(e.g., all panelists at all tables who are working on the prose ordered item
booklet).

Panelists are usually provided with information about the percentage of
test takers whose scores would fall into each performance-level category
based on these medians. This feedback is referred to as “impact data” and
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serves as a reality check to allow panelists to adjust and fine-tune their
judgments. Usually, all the panelists working on a given ordered item book-
let assemble and review the bookmark placements, the resulting median
scale scores, and the impact data together. Panelists then make a final set of
judgments during Round 3, working individually at their respective tables.

The median scale scores are recalculated after the Round 3 judgments
are made. Usually, mean scale scores are also calculated, and the variability
in panelists’ judgments is examined to evaluate the extent to which they
disagree about bookmark placements. At the conclusion of the standard
setting, it is customary to allot time for panelists to discuss and write
performance-level descriptions for the items reviewed during the standard
setting.

Committee’s Approach with the Bookmark Method

The committee conducted two bookmark standard-setting sessions, one
in July 2004 with data from the 1992 NALS and one in September 2004
with data from the 2003 NAAL. This allowed us to use two different
groups of panelists, to try out our procedures with the 1992 data and then
make corrections (as needed) before the standard setting with the 2003 data
was conducted, and to develop performance-level descriptions that would
generalize to both versions of the assessment. Richard Patz, one of the
developers of the bookmark method, served as consultant to the committee
and led the standard-setting sessions. Three additional consultants and
National Research Council project staff assisted with the sessions, and
several committee members observed the sessions. The agendas for the two
standard-setting sessions appear in Appendixes C and D.

Because the issue of response probability had received so much atten-
tion in relation to NALS results (see Chapter 3), we arranged to collect data
from panelists about the impact of using different instructions about re-
sponse probabilities. This data collection was conducted during the July
standard setting with the 1992 data and is described in the section of this
chapter called “Bookmark Standard Setting with 1992 Data.”

The standard-setting sessions were organized to provide opportunity to
obtain feedback on the performance-level descriptions. During the July
session, time was provided for the panelists to suggest changes in the de-
scriptions based on the placement of their bookmarks after the Round 3
judgments had been made. The committee reviewed their feedback, refined
the descriptions, and in August invited several of the July panelists to
review the revised descriptions. The descriptions were again refined, and a
revised version was prepared for the September standard setting. An ex-
tended feedback session was held at the conclusion of the September stan-
dard setting to finalize the descriptions.
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The July and September bookmark procedures were implemented in
relation to the top four performance levels only—below basic, basic, inter-
mediate, and advanced. This was a consequence of a decision made by the
Department of Education during the development of NAAL. As mentioned
in Chapter 2, in 1992, a significant number of people were unable to
complete any of the NALS items and therefore produced test results that
were clearly low but essentially unscorable. Rather than expanding the
coverage of NAAL into low levels of literacy at the letter, word, and simple
sentence level, the National Center for Education Statistics (NCES) chose to
develop a separate low-level assessment, the Adult Literacy Supplemental
Assessment (ALSA). ALSA items were not put on the same scale as the
NAAL items or classified into the three literacy areas. As a result, we could
not use the ALSA questions in the bookmark procedure. This created a de
facto cut score between the nonliterate in English and below basic perfor-
mance levels. Consequently, all test takers who performed poorly on the
initial screening questions (the core questions) and were administered ALSA
are classified into the nonliterate in English category.?

As a result, the performance-level descriptions used for the bookmark
procedures included only the top four levels, and the skills evaluated on
ALSA were incorporated into the below basic description. After the stan-
dard settings, each of the performance-level descriptions for the below basic
category were revised, and the nonliterate in English category was formu-
lated. The below basic description was split to separate the skills that
individuals who took ALSA would be likely to have from the skills that
individuals who were administered NAAL, but who were not able to an-
swer enough questions correctly to reach the basic level, would be likely to
have.

Initially, the committee hoped to consolidate prose, document, and
quantitative items into a singled ordered item booklet for the bookmark
standard setting, which would have produced cut scores for an overall,
combined literacy scale. This was not possible, however, because of an
operational decision made by NCES and its contractors to scale the test

2Some potential test takers were not able to participate due to various literacy-related
reasons, as determined by the interviewer, and are also classified as nonliterate in English.
These nonparticipants include individuals who have difficulty with reading or writing or
who are not able to communicate in English or Spanish. Another group of individuals who
were not able to participate are those with a mental disability, such as retardation, a
learning disability, or other mental or emotional conditions. Given the likely wide variation
in literacy skills of individuals in this group, these individuals are treated as nonparticipants
and are not included in the nonliterate in English category. Since some of these individuals
are likely to have low literacy skills, however, an upper bound on the size of the nonliterate
in English category could be obtained by including these individuals in the nonliterate in
English category.
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items separately by literacy area. That is, the difficulty level of each item
was determined separately for prose, document, and quantitative items.
This means that it was impossible to determine, for example, if a given
prose item was harder or easier than a given document item. This decision
appears to have been based on the assumption that the three scales measure
different dimensions of literacy and that it would be inappropriate to com-
bine them into a single scale. Regardless of the rationale for the decision, it
precluded our setting an overall cut score.

Participants in the Bookmark Standard Settings

Selecting Panelists

Research and experience suggest that the background and expertise the
panelists bring to the standard-setting activity are factors that influence the
cut score decisions (Cizek, 2001a; Hambleton, 2001; Jaeger, 1989, 1991;
Raymond and Reid, 2001). Furthermore, the Standards for Educational
and Psychological Testing (American Educational Research Association,
American Psychological Association, and National Council on Measure-
ment in Education, 1999) specify that panelists should be highly knowl-
edgeable about the domain in which judgments are required and familiar
with the population of test takers. We therefore set up a procedure to solicit
recommendations for potential panelists for both standard-setting sessions,
review their credentials, and invite those with appropriate expertise to
participate. Our goal was to assemble a group of panelists who were knowl-
edgeable about acquisition of literacy skills, had an understanding of the
literacy demands placed on adults in this country and the strategies adults
use when presented with a literacy task, had some background in standard-
ized testing, and would be expected to understand and correctly implement
the standard-setting tasks.

Solicitations for panelists were sent to a variety of individuals: stake-
holders who participated in the committee’s public forum, state directors of
adult education programs, directors of boards of adult education organiza-
tions, directors of boards of professional organizations for curriculum and
instruction of adult education programs, and officials with the Council for
Applied Linguistics, the National Council of Teachers of English, and the
National Council of Teachers of Mathematics. The committee also solicited
recommendations from state and federal correctional institutions as well as
from the university community for researchers in the areas of workplace,
family, and health literacy. Careful attention was paid to including repre-
sentatives from as many states as possible, including representatives from
the six states that subsidized additional testing of adults in 2003 (Kentucky,
Maryland, Massachusetts, Missouri, New York, and Oklahoma).
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The result of this extensive networking process produced a panel of
professionals who represented adult education programs in urban, subur-
ban, and rural geographic areas and a mix of practitioners, including teach-
ers, tutors, coordinators, and directors. Almost all of the panelists had
participated at some point in a range-finding or standard-setting activity,
which helped them understand the connection between the performance-
level descriptions and the task of determining an appropriate cut score.

Panelists’ Areas of Expertise

Because NALS and NAAL are assessments of adult literacy, we first
selected panelists with expertise in the fields of adult education and adult
literacy. Adult educators may specialize in curriculum and instruction of
adult basic education (ABE) skills, preparation of students for the general
educational development (GED) certificate, or English for speakers of other
languages. In addition, adult education and adult literacy professionals put
forth significant curricular, instructional, and research efforts in the areas
of workplace literacy, family literacy, and heath literacy. Expertise in all of
these areas was represented among the panelists.>

For the July standard setting, only individuals working in adult educa-
tion and adult literacy were selected to participate. Based on panelist feed-
back following this standard setting, we decided to broaden the areas of
expertise for the September standard setting. Specifically, panelists indi-
cated they would have valued additional perspectives from individuals in
areas affected by adult education services, such as human resource manage-
ment, as well as from teachers who work with middle school and high
school students. Therefore, for the second session, we selected panelists
from two additional fields: (1) middle or high school language arts teachers
and (2) industrial and organizational psychologists who specialize in skill
profiling or employee assessment for job placement.

The language arts classroom teachers broadened the standard-setting
discussions by providing input on literacy instruction for adolescents who
were progressing through the grades in a relatively typical manner, whereas
teachers of ABE or GED had experience working with adults who, for

3We note that we considered including college faculty as panelists, as they would have
brought a different perspective to the standard setting. In the end, we were somewhat con-
cerned about their familiarity with adults with lower literacy skills and thought that it would
be difficult for those who primarily work in college settings to make judgments about the
skills of adults who would be classified at the levels below intermediate. There was a limit to
the number of panelists we could include, and we tried to include those with experience
working with adults whose skills fell at the levels primarily assessed on NALS and NAAL.
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whatever reason, did not acquire the literacy skills attained by most stu-
dents who complete the U.S. school system. The industrial and organiza-
tional psychologists who participated came from academia and corporate
environments and brought a research focus and a practitioner perspective
to the discussion that complemented those of the other panelists, who were
primarily immersed in the adult education field. Table 5-1 gives a profile of
the panelists who participated in the two standard-setting sessions.

BOOKMARK STANDARD SETTING WITH 1992 DATA

The first standard-setting session was held to obtain panelists’ judg-
ments about cut scores for the 1992 NALS and to collect their feedback
about the performance-level descriptions. A total of 42 panelists partici-
pated in the session. Panelists were assigned to groups, and each group was
randomly assigned to two of the three literacy areas (prose, document, or
quantitative). Group 1 worked with the prose and document items; Group
2 worked with the prose and quantitative items; and Group 3 worked with
the document and quantitative items. The sequence in which they worked
on the different literacy scales was alternated in an attempt to balance any
potential order effects.

For each literacy area, an ordered item booklet was prepared that rank-
ordered the test questions from least to most difficult according to NALS
examinees’ responses. The ordered item booklets consisted of all the avail-
able NALS tasks for a given literacy area, even though with the balanced
incomplete block spiraling (see Chapter 2), no individual actually responded
to all test questions. The number of items in each NALS ordered item
booklet was 39 for prose literacy, 71 for document literacy, and 42 for
quantitative literacy.

Two training sessions were held, one for the “table leaders,” the indi-
viduals assigned to be discussion facilitators for the tables of panelists, and
one for all panelists. The role of the table leader was to serve as a discussion
facilitator but not to dominate the discussion or to try to bring the
tablemates to consensus about cut scores.

The bookmark process began by having each panelist respond to all the
questions in the NALS test booklet for their assigned literacy scale. For this
task, the test booklets contained the full complement of NALS items for
each literacy scale, arranged in the order test takers would see them but not
ranked-ordered as in the ordered item booklets. Afterward, the table leader
facilitated discussion of differences among items with respect to knowledge,
skills, and competencies required and what was measured by the scoring
rubrics.

Panelists then received the ordered item booklets. They discussed each
item and noted characteristics they thought made one item more difficult
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TABLE 5-1 Profile of Panelists Involved in the Committee’s Standard
Settings

July September

Participant Standard Setting Standard Setting
Characteristics N =42 N =30
Gender

Female 834 77

Male 17 23
Ethnicity

Black 2 7

Caucasian 69 83

Hispanic 0 3

Native American 2 0

Not reported 26 7
Geographic Regionb

Midwest 26 37

Northeast 33 23

South 7 13

Southeast 19 7

West 14 20
Occupation®

University instructors 7 10

Middle school, high school,

or adult education instructors 19 30

Program coordinators or directors 38 40

Researchers 12 7

State office of adult

education representative 24 13

than another. Each table member then individually placed their Round 1
bookmarks representing cut points for basic, intermediate, and advanced
literacy.

In preparation for Round 2, each table received a summary of the
Round 1 bookmark placements made by each table member and were
provided the medians of the bookmark placements (calculated for each
table). Table leaders facilitated discussion among table members about their
respective bookmark placements, and panelists were then asked to indepen-
dently make their Round 2 judgments.

In preparation for Round 3, each table received a summary of the
Round 2 bookmark placements made by each table member as well as the
medians for the table. In addition, each table received information about
the proportion of the 1992 population who would have been categorized as
having below basic, basic, intermediate, or advanced literacy based on the
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TABLE 5-1 Continued

July September
Participant Standard Setting Standard Setting
Characteristics N =42 N =30
Area of Expertise
Adult education 100 70
Classroom teacher 0 17
Human resources or
industrial and
organizational psychology 0 13
Work Setting NA9
Rural 3
Suburban 33
Urban 43
Combination of all three settings 10
Other or not reported 10

aPercentage.

bThe geographic regions were grouped in the following way: Midwest (IA, IL, IN, KY,
MI, MN, MO, ND, OH, WI), Northeast (CT, DE, MA, ME, MD, NH, NJ, NY, PA, VT),
South (AL, LA, MS, OK, TN, TX), Southeast (FL, GA, NC, SC, VA), and West (AZ, CA, CO,
MT, NM, NV, OR, UT, WA, WY).

¢Many panelists reported working in a variety of adult education settings where their
work entailed aspects of instruction, curriculum development, program management, and
research. For the purposes of constructing this table, the primary duties and/or job title of
each panelist, as specified on the panelist’s resume, was used to determine which of the five
categories of occupation were appropriate for each panelist.

dData not collected in July.

table’s median cut points. After discussion, each panelist made his or her
final, Round 3, judgments about bookmark placements for the basic, inter-
mediate, and advanced literacy levels. At the conclusion of Round 3, panel-
ists were asked to provide feedback about the performance-level descrip-
tions by reviewing the items that fell between each of their bookmarks and
editing the descriptions accordingly.

The processes described above were repeated for the second literacy
area. The bookmark session concluded with a group session to obtain
feedback from the panelists, both orally and through a written survey.

Using Different Response Probability Instructions

In conjunction with the July standard setting, the committee collected
information about the impact of varying the instructions given to panelists
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with regard to the criteria used to judge the probability that an examinee
would answer a question correctly (the response probability). The develop-
ers of the bookmark method recommend that a response probability of 67
(or two out of three times) be used and have offered both technical and
nontechnical reasons for their recommendation. Their technical rationale
stems from an analysis by Huynh (2000) in which the author demonstrated
mathematically that the item information provided by a correct response to
an open-ended item is maximized at the score point associated with a
response probability of 67.4 From a less technical standpoint, the develop-
ers of the bookmark method argue that a response probability of 67 percent
is easier for panelists to conceive of than less familiar probabilities, such as
57.3 percent (Mitzel et al., 2001). They do not entirely rule out use of other
response probabilities, such as 65 or 80, but argue that a response probabil-
ity of 50 would seem to be conceptually difficult for panelists. They note,
however, that research is needed to further understand the ways in which
panelists apply response probability instructions and pose three questions
that they believe remain to be answered: (1) Do panelists understand, inter-
nalize, and use the response probability criterion? (2) Are panelists sensitive
to the response probability criterion such that scaling with different levels
will systematically affect cut score placements? (3) Do panelists have a
native or baseline conception of mastery that corresponds to a response
probability?

Given these questions about the ways in which panelists apply response
probability instructions, and the controversies surrounding the use of a
response probability of 80 in 1992, the committee chose to investigate this
issue further. We wanted to find out more about (1) the extent to which
panelists understand and can make sense of the concept of response prob-
ability level when making judgments about cut scores and (2) the extent to
which panelists make different choices when faced with different response
probability levels. The committee decided to explore panelists’ use and
understanding of three response probability values—67, since it is com-
monly used with the bookmark procedures, as well as 80 and 50, since
these values were discussed in relation to NALS in 1992.

The panelists were grouped into nine tables of five panelists each. Each
group was given different instructions and worked with different ordered
item booklets. Three tables (approximately 15 panelists) worked with book-
lets in which the items were ordered with a response probability of 80
percent and received instructions to use 80 percent as the likelihood that the
examinee would answer an item correctly. Similarly, three tables used or-

4We refer the reader to the original article or to Mitzel et al. (2001) for more detailed
information.
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dered item booklets and instructions consistent with a response probability
of 67 percent, and three tables used ordered item booklets and instructions
consistent with a response probability of 50 percent.

Panelists received training in small groups about their assigned re-
sponse probability instructions (see Appendix C for the exact wording).
Each group was asked not to discuss the instructions about response prob-
ability level with anyone other than their tablemates so as not to cause
confusion among panelists working with different response probability lev-
els. Each table of panelists used the same response probability level for the
second content area as they did for the first.

Refining the Performance-Level Descriptions

The performance-level descriptions used at the July standard setting
consisted of overall and subject-specific descriptors for the top four perfor-
mance levels (see Table 5-2). Panelists’ written comments about and edits
of the performance levels were reviewed. This feedback was invaluable in
helping the committee rethink and reword the level descriptions in ways
that better addressed the prose, document, and quantitative literacy
demands suggested by the assessment items. Four panelists who had par-
ticipated in the July standard-setting session were invited to review the
revised performance-level descriptions prior to the September standard
setting, and their feedback was used to further refine the descriptions. The
performance-level descriptions used in the September standard setting are
shown in Table 5-3.

BOOKMARK STANDARD SETTING WITH 2003 DATA

A total of 30 panelists from the fields of adult education, middle and
high school English language arts, industrial and organizational psychol-
ogy, and state offices of adult education participated in the second standard
setting. Similar procedures were followed as in July with the exception that
all panelists used the 67 percent response probability instructions.

Panelists were assigned to groups and the groups were then randomly
assigned to literacy area with the subject area assignments balanced as they
had been in July. Two tables worked on prose literacy first; one of these
tables then worked on document literacy and the other on quantitative
literacy. Two tables worked on document literacy first; one of these tables
was assigned to work on quantitative literacy and the other to work on
prose literacy. The remaining two tables that worked on quantitative lit-
eracy first were similarly divided for the second content area: one table was
assigned to work on prose literacy while the other was assigned to work on
document literacy.
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The ordered item booklets used for the second standard setting were
organized in the same way as for the first standard setting, with the excep-
tion that some of the NAAL test questions were scored according to a
partial credit scheme. When a partial credit scoring scheme is used, a diffi-
culty value is estimated for both the partially correct score and the fully
correct score. As a result, the test questions have to appear multiple times in
the ordered item booklet, once for the difficulty value associated with
partially correct and a second time for the difficulty value associated with
fully correct. The ordered item booklets included the scoring rubric for
determining partial credit and full credit scores.

Training procedures in September were similar to those used in July.
Table leader training was held the day before the standard setting, and
panelist training was held on the first day of the standard setting.

The procedures used in September were similar to those used in July,
with the exception that the committee decided that all panelists in Septem-
ber should use the instructions for a response probability of 67 (the ratio-
nale for this decision is documented in the results section of this chapter).
This meant that more typical bookmark procedures could be used for the
Round 3 discussions. That is, groups of panelists usually work on the same
ordered item booklet at different tables during Rounds 1 and 2 but join
each other for Round 3 discussions. Therefore, in September, both tables
working on the same literacy scale were merged for the Round 3 discussion.

During Round 3, panelists received data summarizing bookmark place-
ments for the two tables combined. This included a listing of each panelist’s
bookmark placements and the median bookmark placements by table. In
addition, the combined median scale score (based on the data from both
tables) was calculated for each level, and impact data provided about the
percentages of adults who would fall into the below basic, basic, intermedi-
ate, and advanced categories if the combined median values were used as
cut scores.” Panelists from both tables discussed their reasons for choosing
different bookmark placements, after which each panelist independently
made a final judgment of items that separated the test among basic, inter-
mediate, and advanced literacy.

Revising the Performance-Level Descriptions

At the conclusion of the September standard setting, 12 of the panelists
were asked to stay for an extended session to write performance-level de-

SData from the prison sample and the state samples were not ready in time for the Septem-
ber standard setting. Because the 2003 data file was incomplete, the 1992 data were used to
generate the population proportions rather than the 2003 data.
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scriptions for the NAAL items. At least one member from each of the six
tables participated in the extended session, and there was representation
from each of the three areas of expertise (adult education, middle and high
school English language arts, and industrial and organizational psychol-
ogy). The 12 participants were split into 3 groups, each focusing on one of
the three NAAL content areas. Panelists were instructed to review the test
items that would fall into each performance level (based on the Round 3
median cut scores) and prepare more detailed versions of the performance-
level descriptions, including specific examples from the stimuli and associ-
ated tasks. The revised descriptions are shown in Table 5-4.

RESULTS FROM THE STANDARD-SETTING SESSIONS

Comparison of Results from Differing Response Probability Instructions

The purpose of using the different instructions in the July session was
to evaluate the extent to which the different response probability criteria
influenced panelists’ judgments about bookmark placements. It would be
expected that panelists using the higher probability criteria would place
their bookmarks earlier in the ordered item booklets, and as the probability
criteria decrease, the bookmarks would be placed later in the booklet. For
example, panelists working with rp50 instructions were asked to select the
items that individuals at a given performance level would be expected to get
right 50 percent of the time. This is a relatively low criterion for success on
a test question, and, as a result, the panelist should require the test taker to
get more items correct than if a higher criterion for success were used (e.g.,
rp67 or rp80). Therefore, for a given performance level, the bookmark
placement should be in reverse order of the values of the response probabil-
ity criteria: the rp80 bookmark placement should come first in the booklet,
the rp67 bookmark should come next, and the rp50 bookmark should be
furthest into the booklet.

Tables 5-5a, 5-5b, and 5-5¢ present the results from the July standard
setting, respectively, for the prose, document, and quantitative areas. The
first row of each table shows the median bookmark placements for basic,
intermediate, and advanced based on the different response probability
instructions. For example, Table 5-5a shows that the median bookmark
placements for the basic performance level in prose were on item 6 under
the rp80 and rp67 instructions and on item 8 under the rp50 instructions.

Ideally, panelists would compensate for the different response criteria
by placing their bookmarks earlier or later in the ordered item booklet,
depending on the response probability instructions. When panelists respond
to the bookmark instructions by conceptualizing a person whose skills
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match the performance-level descriptions, the effect of using different re-
sponse probability instructions would shift their bookmark placements in
such a way that they compensated exactly for the differences in the transla-
tion of bookmark placements into cut scores. When panelists are informing
their judgments in this way, the cut score associated with the bookmark
placement would be identical under the three different response probability
instructions, even though the bookmark locations would differ. As the
tables show, however, this does not appear to be the case. For example, the
second row of Table 5-5a shows that the median cut scores for basic were
different: 226, 211, and 205.35, respectively, for rp80, rp67, and rp50.

It is not surprising that panelists fail to place bookmarks in this ideal
way, for the ideal assumes prior knowledge of the likelihood that persons at
each level of literacy will answer each item correctly. A more relevant issue
is whether judges have a sufficient subjective understanding of probability
to change bookmark placements in response to different instructions about
response probabilities. Our analysis yields weak evidence in favor of the
latter hypothesis.¢

We conducted tests to evaluate the statistical significance of the differ-
ences in bookmark placements and in cut scores. The results indicated that,
for a given literacy area and performance level, the bookmark placements
were tending in the right direction but were generally not statistically sig-
nificantly different under the three response probability instructions. In
contrast, for a given literacy area and performance level, the differences
among the cut scores were generally statistically significant. Additional
details about the analyses we conducted appear in Appendix C.

Tables 5-5a, 5-5b, and 5-5c also present the mean and standard devia-
tions of the cut scores under the different response probability instructions.
The standard deviations provide an estimate of the extent of variability
among the panelists’ judgments. Although the bookmark method does not
strive for consensus among panelists, the judgments should not be widely
disparate. Comparison of the standard deviations across the different re-
sponse probability instructions reveals no clear pattern; that is, there is no
indication that certain response probability instructions were superior to
the others in terms of the variability among panelists’ judgments.

A more practical way to evaluate these differences is by looking at the

6In addition, a follow up questionnaire asked panelists what adjustments they would have
made to their bookmark placements had they been instructed to use different rp criteria. For
each of the three rp criteria, panelists were asked if they would have placed their bookmarks
earlier or later in the ordered item booklet if they had been assigned to use a different rp
instruction. Of the 37 panelists, 27 (73 percent) indicated adjustments that reflected a correct
understanding of the rp instructions.
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impact data. The final row of Tables 5-5a, 5-5b, and 5-5¢ compares the
percentage of the population scoring below each of the cut scores when the
different response probability instructions were used. Comparison of the
impact data reveals that the effects of the different response probability
instructions were larger for the cut scores for the document and quantita-
tive areas than for prose.

These findings raise several questions. First, the findings might lead one
to question the credibility of the cut scores produced by the bookmark
method. However, there is ample evidence that people have difficulty inter-
preting probabilistic information (Tversky and Kahneman, 1983). The fact
that bookmark panelists have difficulties with this aspect of the procedure
is not particularly surprising. In fact, the developers of the procedure ap-
pear to have anticipated this, saying “it is not reasonable to suggest that
lack of understanding of the response probability criterion invalidates a cut
score judgment any more than a lack of understanding of [item response
theory] methods invalidates the interpretation of a test score” (Mitzel et al.,
2001, p. 262).

In our opinion, the bookmark procedure had been implemented very
carefully with strict attention to key factors that can affect the results
(Cizek, Bunch, and Koons, 2004; Hambleton, 2001; Kane, 2001; Plake,
Melican, and Mills, 1992: Raymond and Reid, 2001). The standard-setting
panelists had been carefully selected and had appropriate background quali-
fications. The instructions to panelists were very clear, and there was ample
time for clarification. Committee members and staff observing the process
were impressed with how it was carried out, and the feedback from the
standard-setting panelists was very positive. Kane (2001) speaks of this as
“procedural evidence” in support of the appropriateness of performance
standards, noting that “procedural evidence is a widely accepted basis for
evaluating policy decisions” (p. 63). Thus, while the findings indicated that
panelists had difficulty implementing the response probability instructions
exactly as intended, we judged that this did not seem to be sufficient justi-
fication for discrediting the bookmark method entirely.

The second issue presented by the findings was that if the different
response probability instructions had produced identical cut scores, it would
not have mattered which response probability the committee decided to use
for the bookmark procedure. However, the findings indicated that different
cut scores were produced by the different instructions; hence, the commit-
tee had to select among the options for response probability values.

As discussed in Chapter 3, the choice of a response probability value
involves weighing both technical and nontechnical information to make a
judgment about the most appropriate value given the specific assessment
context. We had hoped that the comparison of different response probabil-
ity instructions would provide evidence to assist in this choice. However,
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none of the data suggested that one response probability value was “better”
than another.

In follow-up debriefing sessions, panelists commented that the rp50
instructions were difficult to apply, in that it was hard to determine book-
mark placement when thinking about a 50 percent chance of responding
correctly. This concurs with findings from a recent study conducted in
connection with standard setting on the NAEP (Williams and Schulz, 2005).
As stated earlier, the developers of the bookmark method also believe this
value to be conceptually difficult for panelists.

A response probability of 80 percent had been used in 1992, in part to
reflect what is often considered to be mastery level in the education field.
The committee debated about the appropriateness of this criterion versus
the 67 percent criterion, given the purposes and uses of the assessment
results. The stakes associated with the assessment are low; that is, no scores
are reported for individuals, and no decisions affecting an individual are
based on the results. A stringent criterion, like 80 percent, would be called
for when it is important to have a high degree of certainty that the indi-
vidual has truly mastered the specific content or skills, such as in licensing
examinations.

A response probability of 67 percent is recommended in the literature
by the developers of the bookmark procedure (Mitzel et al., 2001) and is
the value generally used in practice. Since there was no evidence from our
comparison of response probabilities to suggest that we should use a value
other than the developer’s recommendation, the committee decided to use a
response probability of 67 percent for the bookmark procedure for NALS
and NAAL. Therefore, all panelists in the September standard setting used
this criterion. In determining the final cut scores from the bookmark proce-
dure, we used all of the judgments from September but only the judgments
from July based on the rp67 criterion.

We are aware that many in the adult education, adult literacy, and
health literacy fields have grown accustomed to using the rp80 criterion in
relation to NALS results, and that some may at first believe that use of a
response probability of 67 constitutes “lowering the standards.” We want
to emphasize that this represents a fundamental, albeit not surprising, mis-
understanding. Changing the response probability level does not alter the
test in any way; the same content and skills are evaluated. Changing the
response probability level does not alter the distributions of scores. Distri-
butions of skills are what they are estimated to be, regardless of response
probability levels. The choice of response probability levels should not in
principle affect proportions of people in regions of the distribution, al-
though some differences were apparent in our comparisons. Choice of
response probability levels does affect a user’s attention in terms of con-
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densed, everyday-language conceptions of what it means to be at a level
(e.g., what it means to be “proficient”).

It does appear that some segments of the literacy community prefer the
higher response probability value of 80 percent as a reporting and inter-
pretive device, if for nothing other than continuity with previous literacy
assessments. The response probability level of 80 percent is robust to the
fact that a response probability level is mapped to a verbal expression,
such as “can consistently” or “can usually” do items of a given difficulty
(or worse, more simplistic interpretations, such as “can” as opposed to
“cannot” do items of a given difficulty level). It is misapplying this am-
biguous mapping from precise and invariant quantitative descriptions to
imprecise, everyday verbal descriptions that gives the impression of lower-
ing standards. Changing the response probability criterion in the report
may be justified by the reasons discussed above, but we acknowledge that
disadvantages to this recommendation include the potential for misinter-
pretations and a less preferable interpretation in the eyes of some segments
of the user community.

In addition, use of a response probability of 67 percent for the book-
mark standard-setting procedure does not preclude using a value of 80
percent in determining exemplary items for the performance levels. That is,
for each of the performance levels, it is still possible to select exemplar items
that demonstrate the types of questions individuals have an 80 percent
chance of answering correctly. Furthermore, it is possible to select exem-
plary items that demonstrate other probabilities of success (67 percent, 50
percent, 35 percent, etc.). We discussed this issue in Chapter 3 and return to
it in Chapter 6.

Comparison of Results from the July and September
Bookmark Procedure

Table 5-6 presents the median cut scores that resulted from the rp67
instructions for the July standard setting (column 1) along with the median
cut scores that resulted from the September standard setting (column 2).
Column 3 shows the overall median cut scores that resulted when the July
and September judgments were combined, and column 5 shows the overall
mean cut score. To provide a sense of the spread of panelists’ judgments
about the placement of the bookmarks, two measures of variability are
shown. The “interquartile range” of the cut scores is shown in column 4.
Whereas the median cut score represents the cut score at the 50th percentile
in the distribution of panelists’ judgments, the interquartile range shows the
range of cut score values from the 25th percentile to the 75th percentile.
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TABLE 5-6 Summary Statistics from the Committee’s Standard Settings for Adult Lite

(1) (2) (3)
July Median September Median Overall Median
Cut Score? Cut Score? Cut Score®
Prose Literacy
(1) Basic 211 219 211
(2) Intermediate 270 281 270
(3) Advanced 336 345 345
Document Literacy
(4) Basic 189 210 203
(5) Intermediate 255 254 254
(6) Advanced 344 345 345
Quantitative Literacy
(7) Basic 244 244 244
(8) Intermediate 307 295 296
(9) Advanced 352 356 356

aThe July standard setting used the items from the 1992 NALS. The cut scores are based
on the bookmark placements set by panelists using the rp67 guidelines.

bThe September standard setting used items from the 2003 NAAL. All panelists used rp67
guidelines.

Column 6 presents the standard deviation, and column 7 shows the range
bounded by the mean plus and minus one standard deviation.

Comparison of the medians from the July and September standard-
setting sessions reveals that the September cut scores tended to be slightly
higher than the July cut scores, although overall the cut scores were quite
similar. The differences in median cut scores ranged from 0 to 21, with the
largest difference occurring for the basic cut score for document literacy.
Examination of the spread in cut scores based on the standard deviation
reveals more variability in the advanced cut score than for the other per-
formance levels. Comparison of the variability in cut scores in each literacy
area shows that, for all literacy areas, the standard deviation for the ad-
vanced cut score was at least twice as large as the standard deviation for
the intermediate or basic cut scores. Comparison of the variability in cut
scores across literacy areas shows that, for all of the performance levels,
the standard deviations for the quantitative literacy cut scores were slightly
higher than for the other two sections. There was considerable discussion
(and some disagreement) among the panelists about the difficulty level of
the quantitative section, which probably contributed to the larger variabil-
ity in these cut scores. We address this issue in more detail later in this
chapter. Appendixes C and D include additional results from the book-
mark standard setting.
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racy
(4) (5) (6) (7)
Interquartile Overall Mean Standard Mean * One
Range? Cut Score Deviation Standard Deviation
206-221 214.2 11.0 199.6-221.6
264-293 275.9 16.2 254.2-86.7
336-366 355.6 33.5 311.9-378.8
192-210 200.1 13.4 189.8-216.6
247-259 254.0 9.1 244.7-262.8
324-371 343.0 30.8 314.2-375.9
230-24S5 241.3 19.7 223.8-263.3
288-307 293.8 17.1 279.4-313.5
343-398 368.6 41.8 313.9-397.6

¢The overall median is the median cut score when both the July rp67 and September data
were combined.

dRange of cut scores from the first quartile (first value in range) to the third quartile
(second value in range).

Estimating the Variability of the Cut Scores Across Judges

The Standards for Educational and Psychological Testing (American
Educational Research Association, American Psychological Association,
National Council on Measurement in Education, 1999) recommend report-
ing information about the amount of variation in cut scores that might be
expected if the standard-setting procedure were replicated. The design of
our bookmark sessions provided a means for estimating the extent to which
the cut scores would be likely to vary if another standard setting was held
on a different occasion with a different set of judges.

As described earlier, participants in the July and September standard-
setting sessions were divided into groups, each of which focused on two of
the three literacy areas. At each session, panelists worked on their first
assigned literacy area during the first half of the session (which can be
referred to as “Occasion 1”) and their second assigned literacy area during
the second half of the session (referred to as “Occasion 2”). This design for
the standard setting allowed for cut score judgments to be obtained on four
occasions that were essentially replications of each other: two occasions
from July and two occasions from September. Thus, the four occasions can
be viewed as four replications of the standard-setting procedures.

The median cut score for each occasion was determined based on the
panelists’ Round 3 bookmark placements; these medians are shown in
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TABLE 5-7 Confidence Intervals for the Bookmark Cut Scores

July September
Occasion 1 Occasion 2 Occasion 1 Occasion 2
Median Median Median Median
n=35 n=35 n=10 n=10
Prose Literacy
Basic 197.0 211.0 208.0 227.0
Intermediate 270.0 263.0 267.5 293.0
Advanced 343.0 336.0 345.0 382.5
Document Literacy
Basic 202.0 185.0 210.0 201.0
Intermediate 271.0 247.0 258.0 248.5
Advanced 378.0 324.0 364.5 325.0
Quantitative Literacy
Basic 216.0 271.0 244.0 245.0
Intermediate 276.0 309.0 298.5 292.0
Advanced 347.0 410.0 381.0 349.5

aEach median was weighted by the number of panelists submitting judgments.
bThe standard error reflects the variation in cut scores across the four occasions and was
calculated as: standard deviation.

W

Table 5-7. The average of these occasion medians was calculated by weight-
ing each median by the number of panelists. The 95 percent confidence
intervals for the weighted averages were computed, which indicate the
range in which the cut scores would be expected to fall if the standard-
setting session was repeated. For example, a replication of the standard-
setting session would be likely to yield a cut score for the prose basic level
literacy in the range of 200.5 to 225.5. We revisit these confidence intervals
later in the chapter when we make recommendations for the cut scores.

CONTRASTING GROUPS STANDARD-SETTING METHOD

In a typical contrasting groups procedure, the standard-setting panel-
ists are individuals who know the examinees firsthand in teaching, learning,
or work environments. Using the performance-level descriptions, the panel-
ists are asked to place examinees into the performance categories in which
they judge the examinees belong without reference to their actual perfor-
mance on the test. Cut scores are then determined from the actual test
scores attained by the examinees placed in the distinct categories. The goal
is to set the cut score such that the number of misclassifications is roughly
the same in both directions (Kane, 1995); that is, the cut score that mini-
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95% Confidence

Weighted Average Standard Standard Interval for the
of the Medians? Deviation Error? Weighted Average®
213.0 12.7 6.4 200.5 to 225.5
275.7 14.6 7.3 261.3 to 290.0
355.7 22.6 11.3 333.5 to 377.8
201.5 9.8 4.9 191.9 to 211.1
255.2 9.9 5.0 245.5 to 264.8
346.8 26.6 13.3 320.7 to 372.9
244.2 18.7 9.4 225.9 to 262.5
294.3 11.7 5.9 282.8 to 305.8
369.7 27.2 13.6 343.0 to 396.4

¢The confidence interval is the weighted average plus or minus the bound, where the bound
was calculated as the standard score at the .05 confidence level multiplied by the standard
error.

mizes the number of individuals who correctly belong in an upper group
but are placed into a lower group (false negative classification errors) and
likewise minimizes the number of individuals who correctly belong in a
lower group but are placed into an upper group (false positive classification
errors).

Because data collection procedures for NALS and NAAL guarantee the
anonymity of test takers, there was no way to implement the contrasting
groups method as it is typically conceived. Instead, the committee designed
a variation of this procedure that utilized the information collected via the
background questionnaire to form groups of test takers. For example, test
takers can be separated into two distinct groups based on their responses
about the amount of help they need with reading: those who report they
need a lot of help with reading and those who report they do not need a lot
of help. Comparison of the distribution of literacy scores for these two
groups provides information that can be used in determining cut scores.

This approach, while not a true application of the contrasting groups
method, seemed promising as a viable technique for generating a second set
of cut scores with which to judge the reasonableness of the bookmark cut
scores. This QCG method differs from a true contrasting groups approach
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in two key ways. First, because it was impossible to identify and contact
respondents after the fact, no panel of judges was assembled to classify
individuals into the performance categories. Second, due to the nature of
the background questions, the groups were not distinguished on the basis of
characteristics described by the performance-level descriptions. Instead, we
used background questions as proxies for the functional consequences of
the literacy levels, and, as described in the next section, aligned the informa-
tion with the performance levels in ways that seemed plausible. We note
that implementation of this procedure was limited by the available back-
ground information. In particular, there is little information on the
background questionnaire that can serve as functional consequences of
advanced literacy. As discussed in Chapter 4, additional background infor-
mation about advanced literacy habits (e.g., number and character of books
read in the past year, types of newspapers read, daily or weekly writing
habits) would have helped refine the distinction between intermediate and
advanced literacy skills.

Implementing the QCG Method Through
Analyses with Background Data

From the set of questions available in both the NALS and NAAL
background questionnaires, we identified the following variables to include
in the QCG analyses: education level, occupation, two income-related vari-
ables (receiving federal assistance, receiving interest or dividend income),
self-rating of reading skills, level of assistance needed with reading, and
participation in reading activities (reading the newspaper, using reading at
work). We examined the distribution of literacy scores for specific response
options to the background questions.

The below basic and basic levels originated partly from policy distinc-
tions about the provision of supplemental adult education services; thus, we
expected the cut score between below basic and basic to be related to a
recognized need for adult literacy services. Therefore, for each literacy area,
the bookmark cut score between below basic and basic was compared with
the QCG cut score that separated individuals with 0-8 years of formal
education (i.e., no high school) and those with some high school education.
To determine this QCG cut score, we examined the distributions of literacy
scores for the two groups to identify the point below which most of those
with 0-8 years of education scored and above which most of those with
some high school scored. To accomplish this, we determined the median
score (50th percentile) in each literacy area for those with no high school
education and the median score (50th percentile) for those with some high
school education. We then found the midpoint between these two medians
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(which is simply the average of the two medians).” Table 5-8 presents this
information. For example, the table shows that in 1992 the median prose
score for those with no high school was 182; the corresponding median for
those with some high school was 236. The midpoint between these two
medians is 209. Likewise, for 2003, the median prose score for those with
no high school was 159 and for those with some high school was 229. The
midpoint between these two medians is 194.

We also judged that self-rating of reading skills should be related to the
distinction between below basic and basic, and the key relevant contrast
would be between those who say they do not read well and those who say
they do read well. Following the procedures described above, for each
literacy area, we determined the median score for those who reported that
they do not read well (e.g., in 1992, the value for prose was 140) and those
who reported that they read well (e.g., in 1992, the value for prose was
2835). The midpoint between these two values is 212.5. The corresponding
median prose scores for the 2003 participants were 144 for those who
report they do not read well and 282 for those who report that they read
well, which results in a midpoint of 213.

We then combined the cut scores suggested by these two contrasts (no
high school versus some high school; do not read well versus read well) by
averaging the four midpoints for the 1992 and 2003 results (209, 194,
212.5, and 213). We refer to this value as the QCG cut score. Combining
the information across multiple background variables enhances the stability
of the cut score estimates. Table 5-8 presents the QCG cut scores for the
basic performance level for prose (207.1), document (205.1), and quantita-
tive (209.9) literacy.

The contrast between the basic and intermediate levels was developed
to reflect a recognized need for GED preparation services. Therefore, the
bookmark cut score between these two performance levels was compared
with the contrast between individuals without a high school diploma or
GED certificate and those with a high school diploma or GED. Further-
more, because of a general policy expectation that most individuals can and
should achieve a high school level education but not necessarily more, we
expected the contrast between the basic and intermediate levels to be asso-
ciated with a number of other indicators of unsuccessful versus successful

7We could have used discriminant function analysis to determine the cut score, but in the
usual normal assumption, the maximally discriminating point on the literacy scale would be
the point at which equal proportions of the higher group were below and the lower group
were above. Assuming common variance and normality for the two groups, this is in fact the
midpoint between the two group medians (or the mean of the medians). If the two groups
have different variances, the point will be higher or lower than the median, in the direction of
the mean of the group with a smaller variance.
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TABLE 5-8 Comparison of Weighted Median Scaled Scores for Groups
Contrasted to Determine the QCG Cut Scores for Basic Literacy

Weighted Median Score?

Groups Contrasted 1992 2003

Prose Literacy

Education:
No high school 182 159
Some high school 236 229
Average of medians 209.0 194.0
Self-perception of reading skills:
Do not read well 140 144
Read well 285 282
Average of medians 212.5 213.0

Contrasting groups cut score for prose: 207.1b

Document Literacy

Education:
No high school 173 160
Some high school 232 231
Average of medians 202.5 195.5
Self-perception of reading skills:
Do not read well 138 152
Read well 279 276
Average of medians 208.5 214.0

Contrasting groups cut score for document: 205.1

functioning in society available on the background questionnaire, specifi-
cally the contrast between:

* Needing a lot of help with reading versus not needing a lot of help
with reading.

e Never reading the newspaper versus sometimes reading the news-
paper.

¢  Working in a job in which reading is never used versus working in
a job in which reading is used.

e Receiving Aid to Families with Dependent Children or food stamps
versus receiving interest or dividend income.

Following the procedures described above for the basic performance
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TABLE 5-8 Continued

Weighted Median Score?

Groups Contrasted 1992 2003

Quantitative Literacy

Education:
No high school 173 165
Some high school 233 231
Average of medians 203.0 198.0
Self-perception of reading skills:
Do not read well 138 166
Read well 285 288
Average of medians 211.5 227.0

Contrasting groups cut score for quantitative: 209.9

aFor 1992, the median scores are calculated on a sample representing the entire adult
population. For 2003, the median scores are calculated on a sample that excludes respon-
dents with no responses to literacy tasks due to various “literacy-related reasons,” as deter-
mined by the interviewer. These excluded respondents correspond to roughly 2 percent of the
adult population. Assuming that these respondents are at the lower end of the literacy scale
(since they do not have answers for literacy-related reasons), their exclusion causes an up-
ward bias in the calculated medians as an estimate of the true median of the full adult
population. The impact of this bias on the standard setting is likely to be small for two
reasons. First, a comparison of the medians for 1992 and 2003 suggest that the medians are
relatively close and that the bias is probably not large. Second, the averaging procedure in the
QCG calculation dilutes the effect of the biased 2003 results by averaging them with the
unbiased 1992 results.

bThe cut score is the overall average of the weighted medians for the groups contrasted.

level, we determined the cut score for the contrasted groups in the above
list, and Table 5-9 presents these medians for the three types of literacy. For
example, the median prose score in 1992 for those with some high school
was 236; the corresponding median for those with a high school diploma
was 274; and the midpoint between these medians was 255. We determined
the corresponding medians from the 2003 results (which were 229 for those
with some high school and 262 for those with a high school diploma,
yielding a midpoint of 245.5). We then averaged the midpoints resulting
from the contrasts on these five variables to yield the QCG cut score. These
QCG cut scores for prose (243.5), document (241.6), and quantitative
(245.4) literacy areas appear in Table 5-9.

The contrast between the intermediate and advanced levels was in-
tended to relate to pursuit of postsecondary education or entry into profes-
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TABLE 5-9 Comparison of Weighted Median Scaled Scores for Groups
Contrasted to Determine the QCG Cut Scores for Intermediate Literacy

Weighted Median Score?

Groups Contrasted 1992 2003

Prose Literacy

Education:
Some high school 236 229
High school diploma 274 262
Average of medians 255.0 245.5
Extent of help needed with reading:
A lot 135 153
Not a lot 281 277
Average of medians 208.0 215.0
Read the newspaper:
Never 161 173
Sometimes, or more 283 280
Average of medians 222.0 226.5
Read at work:
Never 237 222
Sometimes, or more 294 287
Average of medians 265.5 254.5
Financial status:
Receive federal assistance 246 241
Receive interest, dividend income 302 296
Average of medians 274.0 268.5

Contrasting groups cut score for prose: 243.50

Document Literacy

Education:
Some high school 232 231
High school diploma 267 259
Average of medians 249.5 245.0
Extent of help needed with reading:
A lot 128 170
Not a lot 275 273
Average of medians 201.5 221.5
Read the newspaper:
Never 154 188
Sometimes, or more 278 275
Average of medians 216.0 231.5
Read at work:
Never 237 228
Sometimes, or more 289 282
Average of medians 263.0 255.0
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TABLE 5-9 Continued

Weighted Median Score?

Groups Contrasted 1992 2003
Financial status:
Receive federal assistance 242 240
Have interest/dividend income 295 288
Average of medians 268.5 264.0

Contrasting groups cut score for document: 241.6

Quantitative Literacy

Education:
Some high school 233 231
High school diploma 275 270
Average of medians 254.0 250.5
Extent of help needed with reading:
A lot 114 162
Not a lot 282 285
Average of medians 198.0 223.5
Read the newspaper:
Never 145 197
Sometimes, or more 284 287
Average of medians 214.5 242.0
Read at work:
Never 236 233
Sometimes, or more 294 294
Average of medians 265.0 263.5
Financial status:
Receive federal assistance 240 237
Have interest/dividend income 303 305
Average of medians 271.5 271.0

Contrasting groups cut score for quantitative: 245.4

aFor 1992, the median scores are calculated on a sample representing the entire adult
population. For 2003, the median scores are calculated on a sample that excludes respon-
dents with no responses to literacy tasks due to various “literacy-related reasons,” as deter-
mined by the interviewer. These excluded respondents correspond to roughly 2 percent of the
adult population. Assuming that these respondents are at the lower end of the literacy scale
(since they do not have answers for literacy-related reasons), their exclusion causes an up-
ward bias in the calculated medians as an estimate of the true median of the full adult
population. The impact of this bias on the standard setting is likely to be small for two
reasons. First, a comparison of the medians for 1992 and 2003 suggest that the medians are
relatively close and that the bias is probably not large. Second, the averaging procedure in the
QCG calculation dilutes the effect of the biased 2003 results by averaging them with the
unbiased 1992 results.

bThe cut score is the overall average of the weighted medians for the groups contrasted.
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TABLE 5-10 Comparison of Weighted Median Scaled Scores for Groups
Contrasted to Determine the QCG Cut Scores for Advanced Literacy

Median Score?

Groups Contrasted 1992 2003

Prose Literacy

Education:
High school diploma 274 262
College degree 327 316
Average of medians 300.5 289.0
Occupational status:
Low formal training requirements 267 261
High formal training requirements 324 306
Average of medians 295.5 283.5

Contrasting groups cut score for prose: 292.1b

Document Literacy

Education:
High school diploma 267 259
College degree 319 304.5
Average of medians 293.0 281.8
Occupational status:
Low formal training requirements 264 258
High formal training requirements 315 298
Average of medians 289.5 278.0

Contrasting groups cut score for document: 285.6

sional, managerial, or technical occupations. Therefore, the bookmark cut
score between intermediate and advanced literacy was compared with the
contrast between those who have a high school diploma (or GED) and
those who graduated from college. We expected that completing
postsecondary education would be related to occupation. Thus, for each
type of literacy, we determined the median score for occupations with
minimal formal training requirements (e.g., laborer, assembler, fishing,
farming) and those occupations that require formal training or education
(e.g., manager, professional, technician). These QCG cut scores for prose
(292.1), document (285.6), and quantitative (296.1) literacy appear in Table
5-10.

In examining the relationships described above, it is important to note
that for those who speak little English, the relationship between literacy
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TABLE 5-10 Continued

Median Score?

Groups Contrasted 1992 2003

Quantitative Literacy

Education:
High school diploma 275 270
College degree 326 324
Average of medians 300.5 297.0
Occupational status:
Low formal training requirements 269 267
High formal training requirements 323 315
Average of medians 296.0 291.0

Contrasting groups cut score for quantitative: 296.1

aFor 1992, the median scores are calculated on a sample representing the entire adult
population. For 2003, the median scores are calculated on a sample that excludes respon-
dents with no responses to literacy tasks due to various “literacy-related reasons,” as deter-
mined by the interviewer. These excluded respondents correspond to roughly 2 percent of the
adult population. Assuming that these respondents are at the lower end of the literacy scale
(since they do not have answers for literacy-related reasons), their exclusion causes an up-
ward bias in the calculated medians as an estimate of the true median of the full adult
population. The impact of this bias on the standard setting is likely to be small for two
reasons. First, a comparison of the medians for 1992 and 2003 suggest that the medians are
relatively close and that the bias is probably not large. Second, the averaging procedure in the
QCG calculation dilutes the effect of the biased 2003 results by averaging them with the
unbiased 1992 results.

bThe cut score is the overall average of the weighted medians for the groups contrasted.

levels in English and educational attainment in the home country may be
skewed, since it is possible to have high levels of education from one’s home
country yet not be literate in English. To see if inclusion of non-English
speakers would skew the results in any way, we examined the medians for
all test takers and just for English speakers. There were no meaningful
differences among the resulting medians; thus we decided to report medians
for the full aggregated dataset.

Procedures for Using QCG Cut Scores to Adjust Bookmark Cut Scores

Most authorities on standard setting (e.g., Green, Trimble, and Lewis,
2003; Hambleton, 1980; Jaeger, 1989; Shepard, 1980; Zieky, 2001) sug-
gest that, when setting cut scores, it is prudent to use and compare the
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results from different standard-setting methods. At the same time, they
acknowledge that different methods, or even the same method replicated
with different panelists, are likely to produce different cut scores. This
presents a dilemma to those who must make decisions about cut scores.
Geisinger (1991, p. 17) captured this idea when he noted that “running a
standard-setting panel is only the beginning of the standard-setting pro-
cess.” At the conclusion of the standard setting, one has only proposed cut
scores that must be accepted, rejected, or adjusted.

The standard-setting literature contains discussions about how to pro-
ceed with making decisions about proposed cut scores, but there do not
appear to be any hard and fast rules. Several quantitative approaches have
been explored. For example, in the early 1980s, two quantitative tech-
niques were devised for “merging” results from different standard-setting
procedures (Beuck, 1984; Hofstee, 1983). These methods involve obtaining
additional sorts of judgments from the panelists, besides the typical stan-
dard-setting judgments, to derive the cut scores. In the Beuck technique,
panelists are asked to make judgments about the optimal pass rate on the
test. In the Hofstee approach, panelists are asked their opinions about the
highest and lowest possible cut scores and the highest and lowest possible
failing rate.®

Another quantitative approach is to set reasonable ranges for the cut
scores and to make adjustments within this range. One way to establish a
range is by using estimates of the standard errors of the proposed cut scores
(Zieky, 2001). Also, Huff (2001) described a method of triangulating re-
sults from three standard-setting procedures in which a reasonable range
was determined from the results of one of the standard-setting methods.
The cut scores from the two other methods fell within this range and were
therefore averaged to determine the final set of cut scores.

While these techniques use quantitative information in determining
final cut scores, they are not devoid of judgments (e.g., someone must
decide whether a quantitative procedure should be used, which one to use
and how to implement it, and so on). Like the standard-setting procedure
itself, determination of final cut scores is ultimately a judgment-based task
that authorities on standard setting maintain should be based on both
quantitative and qualitative information.

For example, The Standards for Educational and Psychological Testing
(American Educational Research Association, American Psychological As-
sociation, and the National Council on Measurement in Education, 1999,
p. 54) note that determining cut scores cannot be a “purely technical mat-

8The reader is referred to the original articles or Geisinger (1991) for additional detail on
how the procedures are implemented.
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ter,” indicating that they should “embody value judgments as well as tech-
nical and empirical considerations.” In his landmark article on certifying
students’ competence, Jaeger (1989, p. 500) recommended considering all
of the results from the standard setting together with “extra-statistical
factors” to determine the final cut scores. Geisinger (1991) suggests that a
panel composed of informed members of involved groups should be em-
powered to make decisions about final cut scores. Green et al. (2003)
proposed convening a separate judgment-based procedure wherein a set of
judges synthesizes the various results to determine a final set of cut scores or
submitting the different sets of cut scores to a policy board (e.g., a board of
education) for final determination.

As should be obvious from this discussion, there is no consensus in the
measurement field about ways to determine final cut scores and no absolute
guidance in the literature that the committee could rely on in making final
decisions about cut scores. Using the advice that can be gleaned from the
literature and guidance from the Standards that the process should be
clearly documented and defensible, we developed an approach for utilizing
the information from the two bookmark standard-setting sessions and the
QCG procedure to develop our recommendations for final cut scores.

We judged that the cut scores resulting from the two bookmark ses-
sions were sufficiently similar to warrant combining them, and we formed
median cut scores based on the two sets of panelist judgments. Since we
decided to use the cut scores from the QCG procedure solely to comple-
ment the information from the bookmark procedure, we did not want to
combine these two sets of cut scores in such a way that they were accorded
equal weight. There were two reasons for this. One reason, as described
above, was that the background questions used for the QCG procedure
were correlates of the constructs evaluated on the assessment and were not
intended as direct measures of these constructs. Furthermore, as explained
earlier in this chapter, the available information was not ideal and did not
include questions that would be most useful in distinguishing between cer-
tain levels of literacy.

The other reason related to our judgment that the bookmark procedure
had been implemented appropriately according to the guidelines docu-
mented in the literature (Hambleton, 2001; Kane, 2001; Plake, Melican,
and Mills, 1992: Raymond and Reid, 2001) and that key factors had re-
ceived close attention. We therefore chose to use a method for combining
the results that accorded more weight to the bookmark cut scores than the
QCG cut scores.

The cut scores produced by the bookmark and QCG approaches are
summarized in the first two rows of Table 5-11 for each type of literacy.
Comparison of these cut scores reveals that the QCG cut scores are always
lower than the bookmark cut scores. The differences among the two sets of
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TABLE 5-11 Summary of Cut Scores Resulting from Different
Procedures

Basic Intermediate Advanced
Prose
QCG cut score 207.1 243.5 292.1
Bookmark cut score 211 270 345
Interquartile range of
bookmark cut score 206-221 264-293 336-366
Adjusted cut scores 211.0 267.0 340.5
Average of cut scores 209.1 256.8 318.6
Confidence interval for cut scores 200.5-225.5 261.3-290.0 333.5-377.8
Document
QCG cut score 205.1 241.6 285.6
Bookmark cut score 203 254 345
Interquartile range of
bookmark cut score 192-210 247-259 324-371
Adjusted cut scores 203.0 250.5 334.5
Average of cut scores 204.1 247.8 315.3
Confidence interval for cut scores 191.9-211.1 245.5-264.8 320.7-372.9
Quantitative
QCG cut score 209.9 245.4 296.1
Bookmark cut score 244 296 356
Interquartile range of
bookmark cut score 230-245 288-307 343-398
Adjusted cut scores 237.0 292.0 349.5
Average of cut scores 227.0 275.2 326.1
Confidence interval for cut scores 225.9-262.5 282.8-305.8 343.0-396.4

cut scores are smaller for the basic and intermediate performance levels for
prose and document literacy, with differences ranging from 2 to 26 points.
Differences among the cut scores are somewhat larger for all performance
levels in the quantitative literacy area and for the advanced performance
level for all three types of literacy, with differences ranging from 34 to 60
points. Overall, this comparison suggests that the bookmark cut scores
should be lowered slightly.

We designed a procedure for combining the two sets of cut scores that
was intended to make only minor adjustments to the bookmark cut scores,
and we examined its effects on the resulting impact data. The adjustment
procedure is described below and the resulting cut scores are also presented
in Table 5-11. The table also includes the cut scores that would result from
averaging the bookmark and QCG cut scores, which, although we did not
consider this as a viable alternative, we provide as a comparison with the
cut scores that resulted from the adjustment.
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ADJUSTING THE BOOKMARK CUT SCORES

We devised a procedure for adjusting the bookmark cut scores that
involved specifying a reasonable range for the cut scores and making ad-
justments within this range. We decided that the adjustment should keep
the cut scores within the interquartile range of the bookmark cut scores
(that is, the range encompassed by the 25th and 75th percentile scaled
scores produced by the bookmark judgments) and used the QCG cut scores
to determine the direction of the adjustment within this range. Specifically,
we compared each QCG cut score to the respective interquartile range
from the bookmark procedure. If the cut score lay within the interquartile
range, no adjustment was made. If the cut score lay outside the inter-
quartile range, the bookmark cut score was adjusted using the following
rules:

e If the QCG cut score is lower than the lower bound of the inter-
quartile range (i.e., lower than the 25th percentile), determine the difference
between the bookmark cut score and the lower bound of the interquartile
range. Reduce the bookmark cut score by half of this difference (essentially,
the midpoint between the 25th and 50th percentiles of the bookmark cut
scores).

e If the QCG cut score is higher than the upper bound of the inter-
quartile range (i.e., higher than the 75th percentile), determine the differ-
ence between the bookmark cut score and the upper bound of
the interquartile range. Increase the bookmark cut score by half of this
difference (essentially the midpoint between the 50th and 75th percentile of
the bookmark cut scores).

To demonstrate this procedure, the QCG cut score for the basic perfor-
mance level in prose is 207.1, and the bookmark cut score is 211 (see Table
5-11). The corresponding interquartile range based on the bookmark pro-
cedure is 206 to 221. Since 207.1 falls within the interquartile range, no
adjustment is made. The QCG cut score for intermediate is 243.5. Since
243.5 is lower than the 25th percentile score (interquartile range of 264 to
293), the bookmark cut score of 270 needs to be reduced. The amount of
the reduction is half the difference between the bookmark cut score of 270
and the lower bound of the interquartile range (264), which is 3 points.
Therefore, the bookmark cut score would be reduced from 270 to 267.

Application of these rules to the remaining cut scores indicates that all
of the bookmark cut scores should be adjusted except the basic cut scores
for prose and document literacy. The adjusted cut scores produced by this
adjustment are presented in Table 5-11.
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Rounding the Adjusted Cut Scores

In 1992, the test designers noted that the break points determined by
the analyses that produced the performance levels did not necessarily occur
at exact 50-point intervals on the scales. As we described in Chapter 3, the
test designers judged that assigning the exact range of scores to each level
would imply a level of precision of measurement that was inappropriate for
the methodology adopted, and they therefore rounded the cut scores. In
essence, this rounding procedure reflected the notion that there is a level of
uncertainty associated with the specification of cut scores.

The procedures we used for the bookmark standard setting allowed
determination of confidence intervals for the cut scores, which also reflect
the level of uncertainty in the cut scores. Like the test designers in 1992, we
judged that the cut scores should be rounded and suggest that they be
rounded to multiples of five. Tables 5-12a, 5-12b, and 5-12¢ show, for
prose, document, and quantitative literacy, respectively, the original cut
scores from the bookmark procedure and the adjustment procedure after
rounding to the nearest multiple of five. For comparison, the table also
presents the confidence intervals for the cut scores to indicate the level of
uncertainty associated the specific cut scores.

Another consideration when making use of cut scores from different
standard-setting methods is the resulting impact data; that is, the percent-
ages of examinees who would be placed into each performance category
based on the cut scores. Tables 5-12a, 5-12b, and 5-12¢ show the percent-
age of the population who scored below the rounded cut scores. Again for
comparison purposes, the table also presents impact data for the confi-
dence intervals.

Impact data were examined for both the original cut scores that re-
sulted from the bookmark procedure and for the adjusted values of the cut
scores. Comparison of the impact results based on the original and adjusted
cut scores shows that the primary effect of the adjustment was to slightly
lower the cut scores, more so for quantitative literacy than the other sec-
tions. A visual depiction of the differences in the percentages of adults
classified into each performance level based on the two sets of cut scores is
presented in Figures 5-1 through 5-6, respectively, for the prose, document,
and quantitative sections. The top bar shows the percentages of adults that
would be placed into each performance level based on the adjusted cut
scores, and the bottom bar shows the distribution based on the original
bookmark cut scores.

Overall, the adjustment procedure tended to produce a distribution of
participants across the performance levels that resembled the distribution
produced by the original bookmark cut scores. The largest changes were in
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the quantitative section, in which the adjustment slightly lowered the cut
scores. The result of the adjustment is a slight increase in the percentages of
individuals in the basic, intermediate, and advanced categories.

In our view, the procedures used to determine the adjustment were
sensible and served to align the bookmark cut scores more closely with the
relevant background measures. The adjustments were relatively small and
made only slight differences in the impact data. The adjusted values re-
mained within the confidence intervals. We therefore recommend the cut
scores produced by the adjustment.

RECOMMENDATION 5-1: The scale score intervals associated with each
of the levels should be as shown below for prose, document, and quantita-
tive literacy.

Nonliterate Below

in English ~ Basic Basic Intermediate Advanced

Prose: Took 0-209 210-264 265-339 340-500
ALSA

Document: Took 0-204 205-249 250-334 335-500
ALSA

Quantitative: ~ Took 0-234 235-289 290-349 350-500
ALSA

We remind the reader that the nonliterate in English category was
intended to comprise the individuals who were not able to answer the core
questions in 2003 and were given the ALSA instead of NAAL. Below basic
is the lowest performance level for 1992, since the ALSA did not exist at
that time.’

DIFFICULTIES WITH THE UPPER AND LOWER ENDS
OF THE SCORE SCALE

With respect to setting achievement levels on the NAAL, we found that
there were significant problems at both the lower and upper ends of the
literacy scale. The problems with the lower end relate to decisions about the

9For the 2003 assessment, the nonliterate in English category is intended to include those
who were correctly routed to ALSA based on the core questions, those who should have been
routed to ALSA but were misrouted to NAAL, and those who could not participate in the
literacy assessment because their literacy levels were too low. The below basic category is
intended to encompass those who were correctly routed to NAAL, and they should be classi-
fied into below basic using their performance on NAAL.
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TABLE 5-12a Comparison of Impact Data for Prose Literacy Based on
Rounded Bookmark Cut Scores, Rounded Adjusted Cut Scores, and
Rounded Confidence Interval for Cut Scores

Basic Intermediate Advanced

Rounded? bookmark cut score 210 270 345
Percent below cut score:

1992 16.5b:¢ 46.8 87.4

2003 15.45d 46.8 88.8
Rounded? adjusted cut score 210 265 340
Percent below cut score:

1992 16.5b¢ 43.7 85.7

2003 15.46d 43.6 87.1
Rounded? confidence interval 201-226 261-290 334-378
Percent below cut scores:

1992 13.8-22.7bsc 41.2-59.4 83.2-95.6

2003 12.6-21.599  40.9-60.1 84.6-96.5

aRounded to nearest multiple of five.

bIncludes those who took NALS and scored below the cut score as well as those who were
not able to participate in the assessment for literacy-related reasons (having difficulty with
reading or writing or unable to communicate in English or Spanish); nonparticipants for
literacy-related reasons comprised 3 percent of the sample in 1992.

cThis is an underestimate because it does not include the 1 percent of individual who could
not participate due to a mental disability such as retardation, a learning disability, or other
mental/emotional conditions. An upper bound on the percent below basic could be obtained
by including this percentage.

dncludes those who took NAAL and scored below the basic cut score, those who took
ALSA, and those who were not able to participate in the assessment for literacy-related
reasons (having difficulty with reading or writing or unable to communicate in English or
Spanish); nonparticipants for literacy-related reasons comprised 2 percent of the sample in
2003.

¢Rounded to nearest whole number.

nature of the ALSA component. ALSA was implemented as a separate low-
level assessment. ALSA and NAAL items were not analyzed or calibrated
together and hence were not placed on the same scale. We were therefore
not able to use the ALSA items in our procedures for setting the cut scores.
These decisions about the ways to process ALSA data created a de facto cut
score between the nonliterate in English and below basic categories. Conse-
quently, all test takers in 2003 who performed poorly on the initial screen-
ing questions (the core questions) and were administered ALSA are classi-
fied into the nonliterate in English category (see footnote 9).
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TABLE 5-12b Comparison of Impact Data for Document Literacy Based
on Rounded Bookmark Cut Scores, Rounded Adjusted Cut Scores, and
Rounded Confidence Interval for Cut Scores

Basic Intermediate Advanced

Rounded? bookmark cut score 205 255 345
Percent below cut score:

1992 16.8b:¢ 40.8 89.2

2003 14.264d 39.4 91.1
Rounded? adjusted cut score 205 250 335
Percent below cut score

1992 16.8 37.8 85.8

2003 14.2 36.1 87.7
Rounded? confidence interval 192-211 246-265 321-373
Percent below cut scores:

1992 12.9-18.9 35.5-47.0 79.9-95.6

2003 10.5-16.3 33.7-46.0 81.6-96.9

See footnotes to Table 15-12a.

TABLE 5-12¢ Comparison of Impact Data for Quantitative Literacy
Based on Rounded Bookmark Cut Scores, Rounded Adjusted Cut Scores,
and Rounded Confidence Interval for Cut Scores

Basic Intermediate Advanced

Rounded? bookmark cut score 245 300 355
Percent below cut score:

1992 33.3b:c 65.1 89.3

2003 27.96d 61.3 88.6
Rounded? adjusted cut score 235 290 350
Percent below cut score

1992 28.5 59.1 87.9

2003 23.1 551 87.0
Rounded® confidence interval 226-263 283-306 343-396
Percent below cut scores:

1992 24.7-42.9 55.0-68.5 85.6-97.1

2003 19.2-37.9 50.5-64.9 84.1-97.2

See footnotes to Table 15-12a.
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16.5 27.2 42.0 14.3
[ Below Basic
[ Basic
[ Intermediate
Ml Advanced
16.5 30.3 40.6 12.6

FIGURE 5-1 Comparison of the percentages of adults in each performance level
based on the bookmark cut scores and adjusted cut scores for 1992 prose literacy.

Adjusted

Bookmark

15.4
[J Nonliterate
47 10.7 28.2 in English*
[ Below Basic
15.4 :I Basic
I Intermediate
47 10.7 31.4 Il Advanced

FIGURE 5-2 Comparison of the percentages of adults in each performance level
based on the bookmark cut scores and adjusted cut scores for 2003 prose literacy.
*The nonliterate in English category comprises 4.7% of the 2003 population. This
percentage plus those in the below basic category would be equivalent to the 1992
below basic category.

Adjusted

Bookmark

16.8 21.0
[ Below Basic
[ Basic
[ Intermediate
Hl Advanced
16.8 24.0

FIGURE 5-3 Comparison of the percentages of adults in each performance level
based on the bookmark cut scores and adjusted cut scores for 1992 document

literacy.
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14.2
Adjusted {471 9.5 21.9 Dmogrlmi;elirsar:?
[ Below Basic
124 [ Basic
I Intermediate
Bookmark (47 9.5 252 SRS W Advanced

FIGURE 5-4 Comparison of the percentages of adults in each performance level
based on the bookmark cut scores and adjusted cut scores for 2003 document
literacy.

*The nonliterate in English category comprises 4.7% of the 2003 population. This
percentage plus those in the below basic category would be equivalent to the 1992
below basic category.

Adjusted 28.5 30.6
[ Below Basic
[ Basic
[ Intermediate
Il Advanced
Bookmark 33.3 31.8

FIGURE 5-5 Comparison of the percentages of adults in each performance level
based on the bookmark cut scores and adjusted cut scores for 1992 quantitative
literacy.

23.1
Adjusted 7] 18.4 32.0 = il;l]ogrlgir:r:?
[ Below Basic
27.9 [ Basic
I Intermediate
Bookmark |47 23.2 33.4
Il Advanced

FIGURE 5-6 Comparison of the percentages of adults in each performance level
based on the bookmark cut scores and adjusted cut scores for 2003 quantitative
literacy.

*The nonliterate in English category comprises 4.7% of the 2003 population. This
percentage plus those in the below basic category would be equivalent to the 1992
below basic category.
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This creates problems in making comparisons between the 1992 and
2003 data. Since ALSA was not a part of NALS in 1992, there is no way to
identify the group of test takers who would have been classified into the
nonliterate in English category. As a result, the below basic and nonliterate
in English categories will need to be combined to examine trends between
1992 and 2003.

With regard to the upper end of the scale, we found that feedback from
the bookmark panelists, combined with our review of the items, suggests
that the assessment does not adequately cover the upper end of the distribu-
tion of literacy proficiency. We developed the description of this level based
on what we thought was the natural progression of skills beyond the inter-
mediate level. In devising the wording of the description, we reviewed
samples of NALS items and considered the 1992 descriptions of NALS
Levels 4 and 5. A number of panelists in the bookmark procedure com-
mented about the lack of difficulty represented by the items, however,
particularly the quantitative items. A few judged that an individual at the
advanced level should be able to answer all of the items correctly, which
essentially means that these panelists did not set a cut score for the ad-
vanced category. We therefore conclude that the assessment is very weak at
the upper end of the scale. Although there are growing concerns about
readiness for college-level work and preparedness for entry into profes-
sional and technical professions, we think that NAAL, as currently de-
signed, will not allow for detection of problems at these levels of profi-
ciency. It is therefore with some reservations that we include the advanced
category in our recommendation for performance levels, and we leave it to
NCES to ultimately decide on the utility and meaning of this category.

With regard to the lower and upper ends of the score scale, we make
the following recommendation:

RECOMMENDATION 5-2: Future development of NAAL should include
more comprehensive coverage at the lower end of the continuum of literacy
skills, including assessment of the extent to which individuals are able to
recognize letters and numbers and read words and simple sentences, to
allow determination of which individuals have the basic foundation skills in
literacy and which individuals do not. This assessment should be part of
NAAL and should yield information used in calculating scores for each of
the three types of literacy. At the upper end of the continuum of literacy
skills, future development of NAAL should also include assessment items
necessary to identify the extent to which policy interventions are needed at
the postsecondary level and above.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

6

Communicating and Using the Results of
Literacy Assessments

the results of the 1992 National Adult Literacy Survey (NALS) high-

lighted the critical importance of clearly communicating the assess-
ment results so they are interpreted correctly, inform the public, and are
useful to the various audiences concerned about adult literacy in the United
States. In particular, because media coverage is such a central factor in how
the performance levels and associated findings are understood and used, the
committee included this important issue as one of the topics discussed at its
public forum in February 2004. We draw on the advice provided by the
stakeholders and journalists in attendance at the forum to make recommen-
dations about reporting and communicating about results of the National
Assessment of Adult Literacy (NAAL).

In this chapter, we first discuss strategies for ensuring that appropriate
information and accurate messages reach the various audiences for the
NAAL results. We then discuss strategies for devising and formulating
methods for communicating the results. The chapter concludes with ex-
amples of how the NAAL results can be used by different fields.

I j xperience with the initial release and subsequent media coverage of

COMMUNICATING RESULTS

Types of Information That Need to Be Communicated

In reporting NAAL results, the Department of Education should strive
to communicate succinct and accurate messages that address two basic
questions:

167
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e To what extent have adults’ literacy skills changed between 1992
and 2003?
¢  What is the status of adults’ literacy skills now?

In communicating these messages, however, the department needs to be
keenly aware of the audiences for the information and what they seek to
learn from the reports. One of the recurring points that participants made
during the public forum was that the results of the adult literacy assess-
ments are not reported in a vacuum. Journalists, the public, and even
specialized audiences have preexisting views about literacy that affect how
they interpret the assessment results. For example, many journalists and
members of the public think of literacy as a dichotomy (literate versus
illiterate), rather than as a continuum of skills. Those with more sophisti-
cated notions of the concept may wonder how literacy applies in different
real-world contexts: What does a particular performance level mean in
terms of how those falling within the category function as citizens, workers,
family members, or consumers? If these preexisting frames are not ad-
equately considered in communicating the assessment results, the kinds of
distortions that occurred in 1993 could happen again. Mindful of that
possibility, two public forum participants, one representing journalists and
another representing policy makers, suggested ways to prevent this, saying:

Journalists only need two levels—literate and not literate. If you don’t tell
us where the break point is, we’ll make one ourselves. [But] if literacy is
truly more complex, if you truly need more than two levels and a more
nuanced discussion, then one way to do it is to talk about contexts. For
example, here’s what people need in the work environment, in the home
environment, in the school environment, in order to obtain additional
training. (Richard Colvin, Hechinger Institute, Columbia University)

The same is true for state legislators and state policy makers—if you don’t
tell them what the message is, they’ll [create] the message. (Milton Gold-
berg, Education Commission of the States)

This advice suggests how the department might think about the sub-
stance of its message and its dissemination strategies. The substantive chal-
lenge will be to convey the message that literacy is not a unidimensional
concept or an all-or-nothing state, and that NAAL provides a nuanced
portrait of adult literacy in the United States at the beginning of the 21st
century. That message will be most understandable to the public and useful
to policy makers if it is anchored in the competencies and life circumstances
associated with each performance level and each of the three types of
literacy. So, for example, in describing the distribution of survey respon-
dents across performance levels, the department should identify concrete
tasks (drawn from the survey) that adults in each category are likely to be
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able to do and ones that they have a low probability of accomplishing.
Illustrative examples should be directly tied to their roles as citizens, work-
ers, family members, and consumers.

Equally important is for the department to provide a picture of the life
circumstances associated with those scoring at each performance level, for
example, the proportion earning a middle-class wage, the likelihood of
voting, and the likelihood of pursuing postsecondary education. Because
policy interest and needs are greatest for those with the lowest literacy
skills, it is especially critical that policy makers and the press be given a full
and useful representation of this group—one that will aid in crafting policy
strategies of benefit to them.

While it is clear that the public wants information about the percentage
of adults in the country who truly have substantial difficulties with reading
and that policy interventions are needed for this group, other audiences are
more concerned about policy interventions at higher points on the con-
tinuum of literacy skills. For example, Beth Beuhlmann, with the Center for
Workforce Preparation at the U.S. Chamber of Commerce, pointed out that
about 80 percent of jobs currently require some form of postsecondary
education. Christopher Mazzeo, with the National Governors’ Association,
noted that preparedness for work and for higher education is “of para-
mount concern for every state and for adults at all ages, not just for the 18-
24 age group.” Audiences concerned about workforce issues will look to
NAAL for information about the extent to which the adult population is
ready to meet the demands of the workplace in the 21st century. As forum
participants pointed out, employers using the 1992 NALS results were
concerned about increasing the numbers of adults with skills described by
Levels 4 and 5; that is, moving more of the adult population from Level 3 to
the higher levels. Thus, it is likely that employers and those involved with
postsecondary education will be most interested in the percentage of adults
in the committee’s recommended category of intermediate literacy and will
focus on interventions that increase the numbers of adults in the committee’s
category of advanced literacy.

Meeting the needs of these varied audiences will require careful thought
about the formats and types of information included on NAAL reports, and
we encourage the department to adapt versions of the reports to meet the
needs of the various audiences. The alternate versions of the performance-
level descriptions included in this report could provide a basis for these
efforts. Appendix A includes the sample performance-level descriptions
that were used to elicit comments during the public forum. Chapter 5
presents the performance-level descriptions used in the committee’s stan-
dard-setting sessions as well as revisions developed after the standard set-
tings (see Tables 5-2, 5-3, and 5-4); these versions provided overall descrip-
tions as well as subject-specific descriptions. We suggest that the department
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consider these alternate versions and formulate performance-level descrip-
tions tailored to the needs of specific audiences.

Our suggestions concerning the development of reports of NAAL re-
sults that are appropriate and useful to interested stakeholders are encapsu-
lated in the following two recommendations:

RECOMMENDATION 6-1: NAAL results should be presented with impli-
cations of their relevance for different contexts in which adults function,
such as employment and the workplace, health and safety, home and fam-
ily, community and citizenship, consumer economics, and leisure and recre-
ation, as well as the different aspects of life affected by literacy.

RECOMMENDATION 6-2: The Department of Education should prepare
different versions of the performance-level descriptions that are tailored to
meet the needs of various audiences. Simple descriptions of the perfor-
mance levels should be prepared for general audiences to enhance public
understanding. More technical and more detailed descriptions should be
developed to be responsive to the needs of other users.

Policy Interventions for Low-Literate Adults

With the development of NAAL and the Adult Literacy Supplemental
Assessment, the department focused specific attention on gathering infor-
mation about low-literate adults. It is hoped that there will be renewed
interest among policy makers and educators in meeting the needs of this
group. It is therefore critical that the department report results in ways that
allow for the identification and design of appropriate services for low-
literate adults and for recruiting new populations of adults who could
benefit from these services. The nonliterate in English and below basic
categories are likely to be heterogeneous, encompassing English speakers
who have weak literacy skills, non-English speakers who are highly literate
in their native languages but not literate in English, and non-English speak-
ers who are not literate in any language. Distinctly different services and
strategies will be needed for these groups. To allow these distinctions to be
made and valid conclusions to be drawn, we make the following recom-
mendation about reporting results for those with low levels of literacy:

RECOMMENDATION 6-3: Reports of the percentages of adults in the
nonliterate in English and below basic categories should distinguish among
native English speakers and non-English speakers. This will allow for more
appropriate conclusions to be drawn about (1) the extent of literacy prob-
lems among native English-speaking adults in the United States and (2) the
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share of adults in the United States who are still learning English and
therefore cannot handle literacy tasks in English.

In addition, we note that attention should be focused on determining
the skill levels and needs of non-English speakers in the United States. Over
the past decade, there has been a significant increase in the number of non-
English speakers residing in this country. In 1990, 13.8 percent of the U.S.
population over age 5 spoke a language other than English at home; in
2000, this figure increased to 17.9 percent. The percentage of U.S. residents
who speak Spanish at home is now reported to be 10.7 percent of the
population, compared to 7.5 percent in 1990, and 2.7 percent of the U.S.
population speak languages associated with Asia and the Pacific Islands,
compared to 1.9 percent in 1990 (http://www.censusscope.org/us/
chart_language.html).

English for speakers of other languages (ESOL) is the fastest growing
segment of the adult literacy education system (http://www.ed.gov/about/
offices/list/ovae/pi/AdultEd/aefacts.html). ESOL currently constitutes 43
percent of the overall system, with the proportion of English language
learners in the system being as high as 73 percent in California (http://
www.ed.gov/about/offices/list/ovae/pi/AdultEd/datatables/2002-
2003enroll.xls). Being able to read, write, and speak in English accrues
significant benefits in this society. NAAL results can do much to clarify the
needs of this group and inform policy interventions aimed at providing
services appropriate for different groups of immigrants and refugees. We
therefore encourage the department to conduct analyses that will answer
such questions as:

e  What are the literacy levels of the immigrant population in this
country, both in the native languages and in English?

e  What languages are spoken by the immigrant population, and how
did individuals with different language backgrounds perform on NAAL?

e What is the relationship between earnings and various levels of
literacy, including English literacy, native language literacy, and biliteracy?

e  What is the relationship between education level and English lit-
eracy for immigrants, and does it matter if their education was obtained in
the United States or in their native country?

The Department of Education commissioned a special study on the literacy
levels of non-English speakers who participated in the 1992 NALS (see
Greenberg et al., 2001), and we encourage the department to conduct a
similar study again. At a time when legalization of undocumented immi-
grants as well as a revised citizenship examination are part of the U.S.
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policy agenda, information on the language and literacy abilities of immi-
grants and refugees can provide valuable insights.

If data on those who speak a language other than English at home are
not disaggregated and analyzed separately, the true nature of the literacy
problem is likely to be obscured. For example, early reports of the 1992
NALS merely noted that 25 percent of those scoring in the lowest level were
foreign-born and that the majority of immigrants fell into Levels 1 and 2.
Early reports did not provide information on whether the difficulties en-
countered by individuals in Levels 1 and 2 required remedial services (i.e.,
services for adults who went to U.S. schools but never attained functional
literacy skills) or developmental services (services for those who are not yet
proficient in English). Not providing a separate description of the skills and
backgrounds of those who speak a language other than English at home is
likely to confuse both the nature and the extent of the literacy problem in
the United States and fails to provide policy makers with the data they need
to make informed decisions about various groups of adult learners.

RECOMMENDATION 6-4: The Department of Education should com-
mission a special study on the literacy levels of non-English speakers who
participated in NAAL. The study report should be given the same promi-
nence as other reports and should be published and disseminated in a timely
manner after the main release of NAAL results and in similar ways as the
main report. In addition, federal and state agencies that provide substantial
services for immigrants (the departments of Labor, Education, and Health
and Human Services, along with the Department of Homeland Security and
its citizenship services) should be given briefings that outline the profiles of
the non-English-speaking population. Information should also be marketed
through channels that are commonly used by those serving immigrants and
refugees.

Exemplifying the Performance Levels

Presentations of the 1992 results included samples of released NALS
items that illustrated the skills represented by each of the performance
levels. According to participants in the committee’s public forum, this was
a particularly useful feature of the reports. For instance, Tony Sarmiento,
with Senior Service America, said that whenever he has made presentations
of NALS results, he has relied more on the sample items than on the
performance-level descriptions. In addition, participants in the two book-
mark standard-setting sessions conducted by the committee reported using
sample items as instructional guides in their adult education classrooms.
We encourage the department to again use released items to exemplify the
levels. However, we suggest a change in procedures, as described below.
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In 1992, released NALS items were “mapped” to performance levels
using the same item response theory methods that provided estimates of
response probabilities (see Chapter 3 for details). Items were mapped to the
performance level at which there was an 80 percent probability of an
examinee’s responding correctly. Item mapping is a useful tool for commu-
nicating about test performance, but we think that more than one response
probability should be considered for each item. That is, an item may map to
one level based on a response probability of 80 percent; however, it will
map to another, lower level based on a lower response probability (e.g., 67
percent).

Many of the NALS results that were publicly reported in 1993 dis-
played items mapped only to a single performance level, the level associ-
ated with a response probability of 80 percent. This type of mapping
procedure tends to lead to a misperception that individuals who score at
the specific level will respond correctly to the item and those at lower levels
will respond incorrectly. This all-or-nothing focus on the mapped items
ignores the continuous nature of response probabilities. That is, for any
given item, individuals at every score point have some probability of re-
sponding correctly.

We encourage the use of exemplar items to illustrate what adults who
score at each of the performance levels are likely to be able to do. For some
audiences, it may be sufficient to simply report the percentage of adults at
the given performance level who responded correctly to the item. For other
audiences, item mapping procedures will be more appropriate.

When item mapping procedures are used, we encourage use of displays
that emphasize the continuous nature of response probabilities. Items
should be mapped using different response probability values so as to
communicate about the types of things that adults at each performance
level would be likely to do at different levels of accuracy (e.g., 50, 67, and
80 percent of the time). Displays showing what adults would be likely to
do 80 percent of the time will be important to maintain consistency with
item mapping procedures used in 1992, and we note that those in the
health literacy field specifically requested this during our public forum.
Displays showing other levels of accuracy (e.g., other response probability
values) will provide additional information about adults’ literacy skills.
Mapping items to more than one level will stimulate understanding of the
strengths and weaknesses of those scoring at each level. We therefore make
the following recommendation:

RECOMMENDATION 6-5: The Department of Education should care-
fully consider the ways in which released items are used to illustrate the
skills represented by the performance levels. For the simplest displays, the
department should avoid the use of response probabilities and just indicate
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the proportion of people in a given level (e.g., basic) who can do the item.
If the department decides to use an item mapping procedure to illustrate
performance on NAAL, items should be mapped to more than one perfor-
mance level. The displays should demonstrate that individuals at each per-
formance level have some likelihood of responding correctly to each item.
Such displays will allow interpretations about what individuals at each level
are and are not likely to be able to do.

Simplifying Presentations of NAAL Results with Composite Scores

Many reports of the NALS results displayed graphs and tables sepa-
rately for each of the literacy scales. However, due to the high intercorre-
lations among the types of literacy, the relationships portrayed and the
conclusions drawn about the information in the displays tended to be simi-
lar regardless of the literacy scale (e.g., the relationships between self-
perception of reading skills and NALS literacy scores were nearly identical
for prose, document, and quantitative literacy). We think that this redun-
dancy deserves some attention as the department and others plan their
reports of NAAL results.

Some of the participants in the focus group discussions sponsored by
the department (see U.S. Department of Education, 1998) commented that
having results reported as five performance levels for each of three types of
literacy was too much information to present during discussions with policy
makers and other audiences. They commented that they would often select
results for a single literacy area (i.e., prose) to use in their discussions. We
therefore suggest that the department find ways to simplify and reduce the
amount of information in NAAL results. One way to do this is to form a
composite of the three literacy scores that can be used for presentations to
certain audiences, and we explored several ways to accomplish this as
described below.

As detailed in Chapter 5, we initially planned to conduct our standard
settings by combining all of the items into a single ordered item booklet,
which would have yielded a single set of cut scores. This was not possible,
however, since the items were not scaled together. This made it impossible
to compare the difficulty levels of the items across literacy areas; for ex-
ample, it was not possible to determine whether a prose item was more or
less difficult than a document or quantitative item.

Another way to accomplish this would be to have identical cut scores
for the three types of literacy. In this case, a simple average of the three
scores could be formed and the cut scores applied to this composite score.
This would have been a feasible alternative if our standard-setting proce-
dures had yielded identical (or at least similar) cut scores for each of the
three types of literacy. This was not the case, however; the cut scores were
quite different for the three types.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

COMMUNICATING AND USING THE RESULTS 175

We were not able to devise a means for combining prose, document,
and quantitative scores in order to report NAAL results according to a
single set of performance levels. To compensate for this, we developed a set
of overall performance-level descriptions (see Table 5-3). These overall
descriptions combine the features included in the subject-specific levels, but
they differ in that they do not include cut scores. We suggest that these
overall performance-level descriptions be used as one way to reduce the
amount of information to present to more general audiences.

Not all audiences will be interested in NAAL results grouped into the
performance level categories. For some purposes, reporting at the scale
score level using descriptive statistics (e.g., means and standard deviations)
will be more appropriate. In these circumstances, when the focus of an
analysis or display is scale scores, we urge the department and others to
develop a composite score that is the simple average of prose, document,
and quantitative scores. This will serve to reduce the number of displays
required and will simplify the information for the user. We therefore rec-
ommend the following:

RECOMMENDATION 6-6: The Department of Education and others re-
porting and using NAAL results should consider the purposes of and audi-
ences for their reports as well as the messages they seek to convey. Whereas
performance levels will be most appropriate for some purposes, scale scores
will be most appropriate for others. When scale scores are used, a compos-
ite score that is a simple average of the prose, document, and quantitative
scores should be used.

COMMUNICATION STRATEGIES

Ensuring that an accurate, nuanced message is effectively conveyed is a
difficult task, particularly given the broad range of media likely to report on
the NAAL results and the varying interests of policy makers and other
stakeholders. Consequently, the Department of Education will need to con-
sider a variety of dissemination strategies, beyond publication of the results,
press releases, and news conferences.

Participants in the committee’s public forum proposed a number of
dissemination and communication strategies that the department could con-
sider. For instance, in Canada, informational packets about literacy results
are tailored specifically for different constituencies. Other proposed strate-
gies include prerelease briefings for Washington-based media, web-based
presentations with the Department of Education staff available to answer
questions and provide information in response to online inquiries, collabo-
ration with organizations providing professional development to journal-
ists specializing in education and business, and opinion pieces prepared for
agency officials that highlight key findings and that can be distributed to a
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variety of media outlets. Similarly, in-person, hard-copy, and virtual pre-
sentations can be made to organizations, such as the National Governors’
Association and the National Conference of State Legislatures, whose mem-
bers decide the priority and level of resources allocated to adult literacy
efforts. Attempts should also be made to communicate with community-
based organizations and other nongovernmental agencies (e.g., National
Council of La Raza, the Center for Law and Social Policy) who both seek
and provide information on populations in need.

Whatever communication strategies the Department of Education de-
cides to employ, there should be a well-crafted plan designed to convey a
clear, accurate, and consistent message or “story” about the NAAL results
and their meaning. An effective way to proceed would be to consult with
communication professionals to develop materials tailored to specific audi-
ences and then to identify vehicles for disseminating them. The ways in
which different audiences are likely to interpret and understand these mate-
rials can be tested using focus groups representing stakeholders, media,
policy makers, and members of the public. The materials and dissemination
strategies can then be revised before their release.

Key actors in any communication strategy are the secretary of educa-
tion and other agency officials. They need to be thoroughly briefed about
the results, their meaning, and implications. Agency officials should be
aware that they will be asked simplistic questions, such as “How many
Americans are illiterate?” Consequently, it is especially important that they
have sufficient information to allow them to give nuanced responses that
are both faithful to the survey results and understandable to the public. The
Department of Education should involve leaders in the literacy field as
much as possible, so they can reinforce the major messages and provide a
consistent picture of the results.

In addition, there needs to be a strategy for communicating with mem-
bers of Congress. Education committee members and staff in both the
House of Representatives and the Senate should be included in prebriefing
sessions and perhaps could be involved in developing dissemination strate-
gies. Larger House and Senate briefings should be arranged soon after the
main release of NAAL results and scheduled at times when staff members
can attend. There should be bipartisan involvement in making these invita-
tions. Our recommendations with regard to communication and dissemina-
tion strategies are summarized in the following recommendation.

RECOMMENDATION 6-7: Before releasing results from the 2003 NAAL,
the Department of Education should enlist the services of communication
professionals to develop materials that present a clear, accurate, and consis-
tent message. It should then pilot test the interpretation of those materials
with focus groups including stakeholders, media, and members of the pub-
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lic, and revise them as appropriate before release. A briefing strategy should
be developed that includes prebriefing sessions for department policy mak-
ers and congressional staff members. These groups should be briefed in
detail on the supportable inferences from the findings before the official
release of NAAL results.

The Department of Education can also do much to enhance under-
standing of adult literacy in this country by making NAAL data public and
encouraging research on the results. After the initial release of NALS in
1992, the department funded a number of special studies on specific popu-
lation groups (e.g., language minorities, prisoners, older adults, workers,
low-literate adults). These studies offered significant insight into the lit-
eracy levels of these populations and have been widely cited and used over
the past decade. We encourage the department to again commission exten-
sive follow-up studies on NAAL results. The department can also provide
support for smaller scale research studies on NAAL data in the same way
that it does through the secondary analysis grant program of the National
Assessment of Educational Progress (NAEP) (http://www.nces.ed.gov/
nationsreportcard/researchcenter/funding.asp).

In order to encourage researchers to use NAAL data, the data have to
be publicly available in a format that is accessible by the most commonly
used statistical software. We note specifically that the NAAL data files are
currently designed so that they can be analyzed only with software, called
“AM,” developed by the contractor. Having the data files accessible only
by proprietary software will severely limit the extent to which researchers
can make use of NAAL results.

In addition, the software is designed to produce plausible values that
are conditioned on the set of background variables specified for a given
analysis. As a consequence, the plausible values that are generated for one
analysis (using one set of background variables) differ from those generated
for another that uses another set of background variables. This feature of
the AM software has the potential to cause confusion among researchers
accessing NAAL data. We suggest that the department determine a means
for developing a set of plausible values in the publicly available data file so
that all researchers will work with a common data file.

EXAMPLES OF WAYS NAAL RESULTS MAY BE USED

NAAL results will be used by a variety of audiences and in a variety of
ways. For some of these audiences, the report of NAAL findings will be a
one-day story. The findings are likely to create a public stir on the day they
are released, but public attention will probably be brief. For other audi-
ences, however, NAAL results will receive long-term attention. For in-
stance, NALS results, reported over a decade ago, are still frequently cited
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by the adult literacy and adult education fields (e.g., Sticht, 2004). Simi-
larly, the health literacy field has relied on NALS results for a wealth of
information and as the basis for numerous studies, some conducted only
recently (e.g., Rudd, Kirsch, and Yamamoto, 2004). Below we present two
examples of long-term uses of adult literacy results, one drawn from the
health literacy field and one from the civic literacy field. We include these
examples not only to consider the types of information that should be
reported to enable such uses but also to prompt the various literacy fields to
consider ways in which they can use NAAL results.

Health Literacy

Findings from the 1992 NALS sparked interest in literacy and possible
links to health outcomes among researchers in health education, public
health, medicine, and dentistry (American Medical Association, 1999;
Berkman et al., 2004; Institute of Medicine, 2004; Rudd, Moeykens, and
Colton, 2000). As was true in the education sector, some initial misinter-
pretations of the findings fueled headlines and misuse of the term “illit-
eracy.” The body of literature developed since the publication of NALS,
however, has established the field called health literacy, which is now on
the national agenda. The report, Communicating Health, recommends ac-
tions to support the education sector and improve the communication skills
of health professionals (U.S. Department of Health and Human Services,
Office of Disease Prevention and Health Promotion, 2003). The National
Institutes of Health have called for research examining the pathways be-
tween education and health (RFA OB-03-001, Pathways Linking Education
to Health; see http://www.grants.nih.gov/grants/guide/rfa-files/RFA-OB-03-
001.html) and through calls for proposals examining health literacy sup-
ported by several institutes (PAR-04-117, Understanding and Promoting
Health Literacy, see http://www. grants1.nih.gov/grants/guide/pa-files/PAR-
04-117.html).

Findings from well over 400 published studies of health materials indi-
cate a mismatch between average high school reading skills in the United
States and the reading-level demands of materials across a broad spectrum
of health topic areas. Many of these studies measured the ability of patients
to read and comprehend materials developed and designed to offer them
key information and directions. The documented mismatch between the
demands of the materials and the reading skills of the intended audience
speaks to poor communication on the part of health professionals as well as
to limited abilities of patients to use health materials (Rudd, Moeykens, and
Colton, 2000).

Over 50 studies have linked untoward health outcomes among patients
with limited reading skills (as measured by instruments that correlate well
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with reading assessments such as the Wide Range Achievement Test) com-
pared with outcomes among those with stronger reading skills (Berkman et
al., 2004). Measures of health outcomes included general public health
information, such as knowledge about the effects of smoking, knowledge of
HIV transmission risk, and the use of screening services. Medical outcomes
included such measures as knowledge of their disease, the risk of hospital-
ization, and glycemic control in diabetes care (Berkman et al., 2004; Insti-
tute of Medicine, 2004).

A recent Institute of Medicine report, Health Literacy: A Prescription
to End Confusion, cites the finding that 90 million adults have difficulty
understanding and acting on health information based on findings from
health studies and an understanding of the implications of the NALS results
(Institute of Medicine, 2004; Rudd, Kirsch, and Yamamoto, 2004). Among
the recommendations of the Institute of Medicine report are the following:

e The U.S. Department of Health and Human Services and other
government and private funders should support research leading to the
development of causal models explaining the relationships among health
literacy, the education system, the health system, and relevant social and
cultural systems.

e Federal agencies responsible for addressing disparities should sup-
port the development of conceptual frameworks on the intersection of
culture and health literacy to direct in-depth theoretical explorations and
formulate the conceptual underpinnings that can guide interventions.

® DProfessional schools and professional continuing education pro-
grams in health and related fields should incorporate health literacy into
their curricula and areas of competence.

Measures of functional literacy skills fueled this development. Many
health-related items and associated tasks were included in the 1992 NALS
and covered a wide spectrum of health activities, including health promo-
tion, health protection, disease prevention, health care and maintenance,
and access and systems navigation. For example, items included a food
label, an article on air quality, an advertisement for sunscreen, a medicine
box dosage chart, and information from a benefits package. Because the
tasks associated with these items were developed and rated in the same way
that nonhealth-related tasks were, the findings for literacy skills in health
contexts remain the same as that for prose, document, and quantitative
scores for application of literacy skills in other everyday contexts (Rudd,
Kirsch, and Yamamoto, 2004).

Diffusion of information across fields is slow, and the findings from the
1992 NALS are still new to many in the health fields. With NAAL, which
augments existing materials with additional items and tasks, health literacy
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findings will be reported. Having NAAL results focused on health contexts
will garner significant attention among health researchers, practitioners,
and policy makers.

The approximately 300 studies published between 1970 and 1999 and
the additional 300 studies between 2000 and 2004 attest to a rapidly
increasing interest in the relationship between literacy and health outcomes.
The field of inquiry is expanding to new health topics and new health
disciplines, including pediatrics, oral health, mental health, environmental
health, and public health.

Although some health researchers continue to develop literacy-related
assessments suitable for use in health settings, the health sector continues to
rely on the education field to measure literacy skills, monitor change, and
inform researchers and practitioners in other related fields. Furthermore,
the health field has an interest in making comparisons over time and in
examining trend data. Consequently, careful attention will need to be given
to the measurement and reporting changes enacted with NAAL in order to
not confuse users and hamper progress in this nascent field of inquiry.

Civic Literacy

Participation in civic and political engagement, a crucial aspect of pub-
lic life in a democratic society, is contingent on many of the fundamental
literacy skills presumed to be measured by NALS and NAAL. These skills
include such tasks as reading the news sections or opinion pieces in a
newspaper, deciphering documents like an election ballot, and understand-
ing numbers associated with public issues like the allocation of local gov-
ernment resources. Studies of the 1992 NALS results (Smith, 2002; Venezky
and Kaplan, 1998; Venezky, Kaplan, and Yu, 1998) reported that the
likelihood of voting increased as literacy increased, even when controlling
for other factors, such as age, educational attainment, and income. News-
paper readership also increased as literacy increased and was positively
associated with voting behavior. More generally, research on civic and
political engagement suggests that characteristics known or believed to be
related to literacy (e.g., education, following the news, knowledge of poli-
tics, being in a white-collar occupation) are direct and indirect precursors of
a variety of types of civic and political participation (Brady, 1996; Delli
Carpini and Keeter, 1996; Verba, Lehman Schlozman, and Brady, 1995).

It is possible that NAAL results can enhance understanding of the
extent to which adults have the fundamental literacy skills needed for par-
ticipating in civic affairs and carrying out their civic responsibilities. Ac-
cording to the frameworks the National Assessment Governing Board de-
veloped for the civic assessment of NAEP (National Assessment Governing
Board, 1998), fundamental skills required for civic functioning include
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both content knowledge about civics as well as intellectual skills that can be
applied to the content, such as knowing how to identify, describe, explain,
and analyze information and arguments and evaluating positions on public
issues. While NAAL does not contain any questions that specifically ad-
dress civic content knowledge, the assessment does evaluate some of the
intellectual skills described by NAEP’s frameworks.

For instance, the committee’s advanced category for prose literacy en-
compasses the skills of making complex inferences, comparing and con-
trasting viewpoints, and identifying an author’s argument (e.g., in a news-
paper). Likewise, the prose intermediate category includes being able to
recognize an author’s purpose and to locate information in a government
form. Using the performance-level descriptions and samples of released
NAAL items, it may be possible to glean information relevant for evaluat-
ing adults’ skills in areas fundamental to civic engagement and civic partici-
pation.

Knowledge about adults’ proficiency in this important area can be used
both to formulate methods to improve their skills as well as to evaluate the
extent to which civic and political materials are accessible to adults. The
changes implemented by those working in the health literacy area provide a
model. For example, after the release of NALS results in 1992, the health
literacy field sought to evaluate the level of reading needed to understand
health and safety information and to enact changes to make the informa-
tion more accessible. Similar strategies could be used in the civic literacy
field to evaluate the match (or mismatch) between individuals’ literacy
skills and the level of reading and vocabulary required on such documents
as election ballots, pamphlets explaining rights and responsibilities, and
flyers stating candidates’ stands on political issues. Such strategies can lead
to increased awareness of adults’ understanding of civic and political issues
and development of more accessible materials.

A negative example may serve to reinforce the importance of discussing
the implications of literacy data. The report on NALS results for non-
English speakers was not published until 2001 (eight years after the main
Department of Education report, Adult Literacy in America). Neither analy-
ses, findings, nor implications for this group of adults were widely dis-
cussed or disseminated. As a result, the realization that a significant portion
of the population of greatest need was comprised of immigrants who had
not vet learned English was slow to enter the policy debate and the public
consciousness. If future reports are published in a timely manner, interested
audiences will be able to gain a more nuanced picture of the literacy abili-
ties and needs of the U.S. population, and policy makers will find it easier to
make informed decisions.
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enhance the number and variety of opportunities available to individu-

als and that can enable them to lead productive lives and become in-
formed community members and citizens. The 1992 assessment of adults’
literacy skills yielded a tremendous wealth of information on the literacy
needs of adults living in the United States, information that served to
strengthen and refocus efforts on new and existing programs. We expect
that the results from the 2003 assessment will be equally useful.

Conducting regular and periodic large-scale assessments of adult lit-
eracy provides a means for determining what literacy hurdles this country
has overcome and which hurdles still lie ahead. The committee understands
that there are currently no plans to conduct a follow-up to the National
Assessment of Adult Literacy (NAAL). We think, however, that ongoing
assessment of the literacy skills of the nation’s adults is important, and that
planning for a follow-up to NAAL should begin now. In this chapter, in an
effort to be forward looking, we offer suggestions for ways to improve the
assessment instrument and expand the literacy skills assessed.

Through our own research and analyses of the National Adult Literacy
Survey (NALS) and NAAL and in listening to stakeholders and standard-
setting participants—members of policy-making, curriculum-building, and
practitioner communities—the committee came to realize that there may be
ways the assessment could be altered and expanded to enable better under-
standing of literacy issues in the United States. Throughout this report, we
have alluded to certain weaknesses in NALS and NAAL and have pointed

In today’s society, literacy is a critical skill, one that has the power to

182

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

RECOMMENDATIONS FOR FUTURE LITERACY ASSESSMENTS 183

out areas of concern for users of NAAL results. In this chapter we restate
some of the weaknesses and concerns with the intent that our recommenda-
tions will stimulate reflective and proactive thinking for future literacy
assessment developments. Some of our suggestions are speculative and far-
reaching, but we raise these issues as a means of opening the dialogue with
the Department of Education about what an assessment like NAAL could,
and perhaps should, encompass.

The committee addresses four areas of concern. First, we revisit the
issue of the type of inferences that policy makers, media, and the public
wanted to make about NALS results when they were released in 1993.
There are alternative approaches to test development, such as those used
for licensing and certification tests, which produce assessment results that
support standards-based inferences. We encourage exploration of the feasi-
bility of these methods for future literacy assessments. We describe an
approach that could be considered, which we refer to as a “demand-side
analysis of critical skills,” and explain how it can be used to enhance and
expand NAAL.

Second, there are ways to improve on the information currently col-
lected about adults’ quantitative skills, and we make suggestions for
strengthening and expanding this portion of the assessment. Third, we
provide a rationale for expanding the test development and administration
processes to better evaluate the literacy needs of growing populations of
nonnative English speakers.

Finally, we propose ways to broaden the conception of literacy on
which NALS and NAAL were based. The definitions of literacy that guided
test development for NALS and NAAL placed constraints on the inferences
made about the results and the generalizability of the findings. Defining
literacy in a meaningful way is perhaps the most fundamental aspect of
constructing a literacy assessment. If the definition of literacy that under-
pins item development is narrow and limited, then the inferences based on
the assessment results will likewise be narrow and limited. We suggest ways
to broaden the conception of literacy that underlies NAAL.

DEMAND-SIDE ANALYSIS OF CRITICAL SKILLS

Formal large-scale assessment programs are designed to fulfill a variety
of needs, ranging from a simple information-gathering survey used to evalu-
ate program needs, to assessments used for more high-stakes purposes, such
as grade promotion, high school graduation, and professional licensure.

NALS and NAAL are examples of assessments used primarily to evalu-
ate program needs. For instance, the findings from NALS generated intense
interest and funding for literacy education programs for adults who spoke
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English or who were trying to learn English. Similarly, the results of NAAL
are likely to be used to shape and refocus existing programs as well as target
additional needy populations. The approach to test development for NALS
and NAAL reflected these intended purposes.

Many audiences for the assessment results sought to make standards-
based inferences about NALS: they wanted to know how many adults were
“illiterate” and how many had the skills needed to function adequately in
society. As we have discussed, however, the test development process used
for NALS and repeated for NAAL was not intended to support such claims.
An alternative approach to test development, similar to that used for certi-
fication and licensing tests, would allow such inferences to be made about
the results.

Test development for credentialing examinations typically begins with
identification of the critical skills that an individual should master in order
to obtain the specific credential. Often this is handled by gathering feed-
back (e.g., via surveys or focus groups) from the community of experts and
practitioners who work in the specific domain. Experts and practitioners
help to define the set of knowledge, skills, and competencies that individu-
als should be able to demonstrate; they also assist with the development
and review of test items and actively participate in the determination of the
cut score required to pass the exam.

NALS and NAAL currently draw test questions from six contexts in
which adults utilize their literacy skills: work, health and safety, community
and citizenship, home and family, consumer economics, and leisure and
recreation. Our suggested approach to test development would involve a
systematic review of each of these contexts to determine the critical literacy
demands required to function adequately, which would then serve as the
foundation for the test development process. Included in this approach
would be a review of print materials in each context that adults are ex-
pected to read, understand, and use. This task could also include focus
groups or other types of discussion with low-literate adults who could talk
about what they see as the literacy skills they need in their home and work
lives.

Standard setting, that is, determinations of the level of proficiency that
adults need or should have, would be a natural outgrowth of such an
approach, including, if desired, the setting of multiple standards. For in-
stance, performance levels could be established that reflect judgments about
the levels of proficiency adults need in order to excel, to function ad-
equately, or simply to get by in this country. This approach to test develop-
ment could produce assessment results intended to support claims about
the levels of literacy judged to be adequate. The psychometric literature
provides documentation of these procedures for professional licensing and
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certification that could serve as a resource for this approach in the context
of literacy assessment.!

We recognize that, in the case of literacy assessment, this is no easy task
and that previous attempts to characterize adequate literacy skills for adults
have not been entirely successful (e.g., the work conducted as part of the
Adult Performance Level Study described in Adult Performance Level
Project, 1975). Furthermore, the construct of literacy is much broader than
the set of skills and competencies evaluated by credentialing tests. Never-
theless, we encourage further exploration of the feasibility of this strategy
toward test design. The work of Sticht (1975) would be relevant in this
endeavor.

Providing Scores for the Context Areas

Systematic sampling of the literacy demands in the six contexts, via a
demand-side analysis, could be used to support the existing prose, docu-
ment, and quantitative scores, but it could also result in separate scores for
the different contexts. For example, NAAL could be better designed to
measure literacy skills that are directly relevant to citizenship. Prose, docu-
ment, and quantitative literacy items, drawn from civic and politically rel-
evant real-world examples, could be added to the assessment to inform the
development of instructional materials for adult education and citizenship
preparation classes. Prose items could measure understanding of a proposal
on a ballot and in a voter information pamphlet, or they could measure skill
in identifying political candidates’ perspectives about certain issues; quanti-
tative items could measure understanding of the allocation of public funds.
The addition of civic-related materials would enhance NAAL by lending
much-needed guidance to those who are working to ensure access to the
democratic process for all. Including a number of test items regarding
literacy and citizenship in future generations of NAAL would offer the
opportunity to evaluate the extent to which adults’ literacy skills are suffi-
cient to make informed decisions regarding civic matters.

Development of the health literacy score could be used as a model for
exploring the feasibility of reporting literacy scores in other NAAL content
domains. The health literacy community was active in the design of new
items for NAAL that would support a health literacy score. NAAL items
drawn from the health and safety context were developed and included on
the assessment in such a way that they contribute to prose, document, and
quantitative literacy scores but also yield a separate health literacy score.

IProcedures used to develop the National Board for Professional Teaching Standards’
advanced certification program for teachers provides one example (see http://www.nbpts.org).
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Similar procedures could be used to provide literacy information for each of
the specified contexts. We believe it is worthwhile considering the feasibil-
ity of this approach.

Expanding Information Collected on the Background Questionnaire

Feedback from experts in each of the contexts could also be used to
expand and focus the information collected on the background question-
naire. As it currently exists, the background questionnaire is a tremendous
resource, but there are ways in which it could be improved. As described in
Chapters 4 and 5, we were not able to conduct some of the desired analyses,
either because the data were not available from the background question-
naire or because the information collected did not allow for fine enough
distinctions to use in setting standards. Changes were made to the 2003
background questionnaire as a result of the efforts to create a health lit-
eracy score, and questions were added to gather background information
with regard to health and safety issues. Similar procedures could be used to
link demand-side analyses with the construction of the background ques-
tionnaire items for the various contexts, with input and guidance provided
by panels of domain-specific experts, stakeholders, and practitioners.

For example, with respect to the context of community and citizen-
ship, NAAL currently includes measures of voting and volunteering in its
background survey. Future surveys should draw more effectively on the
existing literature to include a larger and more carefully designed battery
of items measuring both attitudinal and behavioral dimensions of civic and
political engagement. Doing so would allow for much richer and more
definitive analyses of the relationship between literacy and effective demo-
cratic citizenship.

The following two recommendations convey the committee’s ideas with
regard to the test development approach and revisions to the background
questionnaire.

RECOMMENDATION 7-1: The Department of Education should work
with relevant domain-specific experts, stakeholders, and practitioners to
identify the critical literacy demands in at least six contexts: work, health
and safety, community and citizenship, home and family, consumer eco-
nomics, and leisure and recreation. Future generations of NAAL should be
designed to measure these critical skills and should be developed from the
outset to support standards-based inferences about the extent to which
adults are able to perform these critical skills.

RECOMMENDATION 7-2: The background questionnaire included in
NAAL should be updated and revised. The Department of Education should
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work with relevant domain-specific experts, stakeholders, and practitioners
to identify the key background information to collect with regard to at least
six contexts: work, health and safety, community and citizenship, home
and family, consumer economics, and leisure and recreation. Relevant stake-
holders should be involved in reviewing and revising questions to be in-
cluded on the background questionnaire.

Maintaining the Integrity of Trends

The validity of any assessment rests on the strengths of the item pool
for that assessment. Although much time and many resources have been
invested in development and testing the current NAAL item pool, these
items will eventually become obsolete. As with any large-scale assessment,
review and revision of the item pool requires continuous efforts. Items need
to incorporate current and future uses of texts, behaviors, and practices, as
well as adoption of components that reflect current bodies of research in
domain-specific areas. We recognize that altering the test development ap-
proach or making changes in the item pool has the potential to interfere
with efforts to monitor trends. We therefore suggest that while each new
generation of NAAL should update the assessment items to reflect current
literacy requirements and expectations in each context, some time-invariant
items should also be retained to enable trend analysis. We therefore recom-
mend the following:

RECOMMENDATION 7-3: The Department of Education should work
with relevant domain-specific experts, stakeholders, and practitioners to
monitor literacy requirements in at least six contexts: work, health and
safety, community and citizenship, home and family, consumer economics,
and leisure and recreation. For every administration of the adult literacy
assessment, the Department of Education should document changes in the
literacy demands in these contexts. Each new instrument should update the
assessment items to reflect current literacy requirements and expectations
in each context but should also retain some time-invariant items to enable
trend analysis.

Consideration of Written Expression and Computer Skills

During both standard settings, panelists raised questions about the role
of written expression in NALS and NAAL. Many of the assessment ques-
tions require written responses, but the quality of the writing is not consid-
ered in the scoring process. For instance, some assessment questions require
the test taker to write a brief letter, but it is the content of the response that
is scored, not the writing: a one- or two-sentence response is accorded the
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same weight as a one- or two-paragraph response. Although adding a full
measure of written expression is not a simple endeavor, we think that
writing is a critical aspect of literacy and of functioning in modern society.
We suggest that writing be explored as part of a demand-side analysis by
evaluating the extent to which written expressive skills are critical for func-
tioning in the six contexts specified.

A demand-side analysis could also cover the need for computer and
technological literacy skills in each of the contexts, such as using a com-
puter to handle daily activities, accessing and navigating the Internet to
research and locate information, and deciphering multimedia. These skills
include the motor skills needed to manage a keyboard, a mouse, and menus,
but they also go far beyond them to include the kinds of reading that are
required to navigate in hypermedia. As government and private industry
shift critical literacy tasks, such as interaction with forms and applications,
to online media, assessing functional literacy without considering the role
of computer usage will understate the complexity of such daily tasks and
may tend to overestimate the functional literacy of the population. Further-
more, it will be impossible to assess computer-mediated communication
skills without computer-mediated testing. Therefore, we suggest that com-
puter skills be considered in a demand-side analysis.

We acknowledge that developing assessments of these skills introduces
a host of complexities, not the least of which is defining the specific domain
to be assessed and determining a means for reliably scoring responses to the
tasks. We further recognize that such assessments are labor-intensive and
may prove to be too expensive to be conducted on a large-scale basis. It
may be possible, however, to implement assessments of these skills on a
smaller scale, such as through a subsample of participants or focused spe-
cial studies. Therefore, we encourage further exploration of the feasibility
of assessing these skills on future generations of the assessment.

IMPROVING THE ASSESSMENT OF QUANTITATIVE SKILLS

The second area in which changes are warranted is the quantitative
literacy scale. As described in Chapter 4, analyses of the dimensionality of
NALS, conducted by the committee and others (e.g., Reder, 1998a, 1998Db),
revealed very high correlations among the three literacy scales. These fac-
tor analytic studies suggest that a single dimension, not three, underlies
performance on the assessment. In part, this may be due to the fact that
every item that measures quantitative literacy is embedded in a text-based
or document-based stimulus. To perform the required mathematics, test
takers must first be able to handle the reading tasks presented by the
stimulus materials as well as the reading required in the instructions for the
question. Thus, every item in the quantitative literacy scale confounds skill
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in mathematics with factors associated with understanding text-based or
document-based materials.

Mathematical demands in society are not easily separated from the task
of reading; hence, the overlapping nature of the stimuli used for NALS and
NAAL mirrors tasks that occur in real-life situations. Nevertheless, the
overlap presents problems when interpreting the results. A difficult quanti-
tative literacy item may be so because it requires a good deal of text-based
or document-based interpretation, while the mathematical skill required to
complete the item may be as simple as adding two amounts of money. This
characteristic of the quantitative tasks was noted by participants in both of
the committee’s standard-setting sessions. Some panelists commented that
they were surprised by the extent of reading required for the questions that
were intended to measure quantitative skills, cautioning that the NALS and
NAAL quantitative scale should not be construed as a mathematics test.
Panelists were also surprised at the level of mathematical skill evaluated on
NALS and NAAL, observing that most questions required only very basic
mathematics (e.g., addition, subtraction, simple multiplication, division).

Research has shown that skill in mathematics may correlate even more
strongly with economic success than reading (Murnane, Willet, and Levy,
1995). We therefore think it is important to understand the mathematical
skill level of the adult population.

When NALS was first developed, scant attention was paid to math-
ematics in the adult basic education and literacy education system. Since
then, the emphasis on numeracy—the mathematics needed to meet the
demands of society, which differs somewhat from school or highly formal
mathematics—has been increasing. This emphasis on numeracy skills is
reflected in decisions made about the Adult Literacy and Lifeskills Survey,
the successor to the International Adult Literacy Survey. In 2002, Statistics
Canada and other organizations who work on international literacy assess-
ments reexamined the components of the International Adult Literacy Sur-
vey and recommended that the quantitative literacy scale of the Adult
Literacy and Lifeskills Survey be replaced by a broader numeracy construct
(Murray, 2003). The Organisation for Economic Co-Operation and Devel-
opment Programme for International Student Assessment (http://www.
pisa.oecd.org) and the Center for Literacy Studies’ Equipped for the Future
program (http://www.eff.cls.utk.edu) are two other large-scale endeavors
that include mathematics or numeracy as separate from skill in reading and
writing.

Neither NALS nor NAAL was meant to be a formal test of mathemati-
cal proficiency in higher level domains, such as algebra, geometry, or calcu-
lus, and we are not suggesting that this should be the case. That said, it is
the committee’s view that the mathematical demands in a technological
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society require more than a basic grasp of whole numbers and money, as
currently reflected in the NAAL. A fuller development of a quantitative
literacy scale could include such skills as algebraic reasoning (with an em-
phasis on modeling rather than symbol manipulation), data analysis, geo-
metric and measurement tasks, and the various forms and uses of rational
numbers, in addition to the basic operations with time and money that are
assessed in the NAAL. These arguments suggest that mathematical skill and
literacy could be assessed more accurately as separate and more fully devel-
oped constructs, less tied to prose or document literacy, yet still reflective of
the types of tasks encountered by adults in everyday situations.

In line with the demand-side analysis of critical skills discussed in the
preceding section, the committee suggests that a reconceptualization of the
quantitative literacy scale include an examination of the research into the
mathematical and commingled mathematical and reading demands of soci-
ety as well the aspects that contribute to the complexity of a variety of
mathematical tasks. NALS put mathematics on the map by including quan-
titative literacy, but it would be useful if future assessments of adult literacy
were to go further. Expansion of the quantitative literacy construct would
enable a more accurate assessment of those at higher levels of mathematical
skill. NAAL results could be used to generate discussion about college
remediation programs with the same vigor that energizes discussion of
literacy skills at the lower end of the scale.

There is a significant body of international research on numeracy and
cognitive assessments of adult problem-solving skills that could be used as
a starting point for rethinking the quantitative literacy scale. Other entities
available as resources for rethinking measurement of quantitative literacy
include Adults Learning Mathematics—A Research Forum (http://www.
alm-online.org/) and the Adult Numeracy Network (http://www.shell04.
theworld.com/std/anpn/), an affiliate of the National Council of Teachers
of Mathematics.

We therefore recommend the following:

RECOMMENDATION 7-4: The Department of Education should con-
sider revising the quantitative literacy component on future assessments of
adult literacy to include a numeracy component assessed as a separate
construct, less tied to prose or document literacy but still reflective of the
types of tasks encountered by adults in everyday situations. The numeracy
skills to include on the assessment should be identified as part of an analysis
of critical literacy demands in six content areas. The types of numeracy
skills assessed on the Adult Literacy and Lifeskills Survey could serve as a
starting place for identifying critical skills.
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IMPROVING THE INFORMATION COLLECTED ABOUT
ADULT NON-ENGLISH SPEAKERS

The third area in which the committee thinks significant modifications
of future NAAL instruments should be made is with regard to collecting
information about the literacy skills of non-English speaking adults. As
described in Chapter 6, language-minority adults are an ever-increasing
segment of the U.S. population. Since immigration to the United States is
likely to continue and demand for services to non-English speakers is likely
to remain high, much more needs to be known about the backgrounds and
skills of this population. Data on the language skills and literacy profiles of
non-English speakers are needed so that policy makers, program adminis-
trators, practitioners, and employers can make informed decisions about
their education and training needs.

Immigrant adults make up a significant proportion of the working poor
in the United States, and a high number of immigrants among this group
are not fully literate in English. Limited English language and literacy skills
of immigrants are seen as a significant threat to U.S. economic advance-
ment (United Way, Literacy@Work: The L.A. Workforce Literacy Project,
September 2004), yet analyses of the NALS data on Spanish speakers
(Greenberg et al., 2001) show that bilingual adults have higher earnings as
a group than those who are monolingual in either English or Spanish. Thus,
social, political, and economic concerns warrant a more focused effort at
gathering information about adults who speak English as a second lan-
guage than NAAL administrative procedures allowed.

We addressed this issue in our letter report to the National Center for
Education Statistics issued in June 2003, and we repeat our concerns here
with the hope that future assessments of adult literacy will allow for ex-
panded and more structured information to be collected about non-English
speakers. We recognize that NAAL is intended to be an assessment of
English literacy skills only, and we are not suggesting that it should be
expanded to assess competence in other languages. We nevertheless main-
tain that it is important to enable the survey results to portray a nuanced
picture of the backgrounds and skills of the entire population.

Procedures for Collecting Background Data on NAAL

Currently NAAL collects background information only from those
who speak sufficient English or Spanish to understand and respond to the
initial screening and background questions. As described in Chapter 2,
when an interviewer arrived at a sampled household, a screening device

2Available at http://www.nap.edu/catalog/10762.html.
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was used to determine if there was an eligible person in the household to
participate in the assessment. If the respondent could not understand the
English or Spanish spoken by the interviewer (or vice versa), the inter-
viewer could solicit translation assistance from another household mem-
ber, family friend, or a neighbor available at the time. If an interpreter was
not available, the assessment would cease, and the case would be coded as
a language problem. Therefore, unless an interpreter happened to be avail-
able, no information was collected from those who do not speak English or
Spanish. Furthermore, if translation assistance was available, it was only
for the initial screening questions that requested information about age,
race/ethnicity, and gender. The background questionnaire was available
only in English and Spanish, and translation assistance was not allowed.
The consequence of these administrative decisions is that an opportunity
was missed to gather additional information about individuals in this coun-
try who speak languages other than English or Spanish. The information
that was obtained about this group of individuals who spoke a language
other than English or Spanish relied primarily on happenstance (e.g., if an
interpreter happened to be available). A more structured, more in-depth
approach might have been used to better capitalize on these important
data collection opportunities.

Proposed Changes to Procedures

Much useful information can be gathered through NAAL by allowing
speakers of other languages to demonstrate the English literacy skills they
do possess while providing information about their capabilities in other
languages, capabilities that are likely to influence the acquisition of literacy
skills in English. While translating NAAL’s background questionnaire into
multiple languages may be infeasible, there are alternative ways to collect
information about non-English speakers. Language-minority groups often
cluster in particular geographic areas. Often, translators are available to
assist adults with understanding community information, such as school
enrollment procedures, health and safety information, voter information,
and the like. We think this resource could be tapped for future administra-
tions of NAAL, and a more structured approach taken to ensure that either
bilingual assessors or trained translators are available during interviews
with individuals who speak languages other than English or Spanish.

With translators available, more in-depth information could be ob-
tained from individuals who do not speak English or have only minimal
English skills than is allowed through the current version of the initial
screening device, information that could be used for programmatic pur-
poses. For instance, it would be useful to gather information from this
group about their formal education, participation in English language
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courses, training and work experience in other countries as well as in the
United States, and self-perceptions about their oral and written proficiency
in English and in other languages (e.g., using questions like the self-report
questions currently included on the background questionnaire). We are not
proposing that the entire background questionnaire be translated into mul-
tiple languages, simply that additional information collected about non-
English speakers.

It may also be useful to explore oversampling or special focused studies
of language-minority regions so that they will yield sufficient numbers to
allow for detailed analyses and provide information for policy makers and
practitioners serving those language communities.

Finally, we suggest that non-English speakers be considered in each
population group (e.g., the incarcerated) and as part of each focus area
(e.g., health and safety) and that background data on non-English speakers
be included as part of all major reports and as a separate report on the
language and literacy skills of all adults who speak a language other than
English at home.

RECOMMENDATION 7-5: The Department of Education should seek to
expand the information obtained about non-English speakers in future
assessments of adult literacy, including, for example, background informa-
tion about formal education, participation in English language courses,
training and work experience in other countries as well as in the United
States, and self-reports about use of print materials in languages other than
English. Efforts should also be made to be more structured in the collection
of background information about individuals who speak languages other
than English or Spanish.

RETHINKING AND BROADENING
THE DEFINITION OF LITERACY

We conclude this chapter by proposing ways to broaden the conception
of literacy on which NALS and NAAL were based. For these two assess-
ments, literacy has been construed as an ability, as skills, and as a posses-
sion. As a concept, literacy provides a canvas that encompasses practices,
behaviors, beliefs, and activities that range from basic reading and writing
to the less well-defined notion of higher order problem solving. Literacy has
multiple conceptions, which range from a focus on the most fundamental
survival skills to more complex definitions that encompass the skills needed
to thrive in a variety of contexts, such as the home, the workplace, and the
community. The ways in which literacy specialists talk about literacy typi-
cally attempt to take into consideration a broad spectrum of knowledge

and skills.
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Literacy changes over time as expectations for knowledge and skill
levels increase, and it changes with the advent of new mediating technolo-
gies. While a signature served as demonstration of literacy at one point, no
one would argue that signing one’s name would signify being literate today.
A pen and pencil, typewriter, or keyboard were key mediating tools in the
past, but to separate literacy from its most powerful purveyor, digital tech-
nology and the Internet, is to lose much of what counts as literacy in this
age.

Once again, we encourage discussion and reconsideration of the lit-
eracy demands in the tasks of daily living. Inclusion of stakeholders, practi-
tioners, and members of the media in these discussions will not only con-
tribute to an improved test design for assessing critical literacy skills for
existing and new domains beyond the six specified previously, but will also
contribute to a higher level of reflection on rethinking and broadening the
existing definition of literacy. With these comments in mind, we make two
additional suggestions for rethinking and retooling how literacy is defined
for the NAAL.

A significant departure from the existing NAAL paradigm is to con-
sider future assessments as measuring functional literacy in a wider set of
contexts. Although the types of literacy that are prevalent in the world of
work would be important to sample, individuals use literacy for many
personal purposes as well, including literacy practices connected to religion
or their children’s schooling. Use of focus groups and a panel of experts for
guidance in demand-side analyses would be extremely beneficial in probing
the measurement boundaries of future NAAL assessments.

Currently, examinees are allowed assistance only for completion of the
background questionnaire. However, literacy is a social practice, and, in
the real world, literacy tasks are often done collaboratively. For example,
when faced with a literacy task, people often speak with each other, consult
resources, and rely on background experiences to solve problems. Low-
literate adults in particular have developed ways to compensate for their
weak reading skills; many manage to get by in life by using compensatory
strategies. We suggest that the Department of Education explore the feasi-
bility of providing assistance as needed for the completion of some propor-
tion of the items in the main assessment as well as in the background
questionnaire. This could include, for example, asking for assistance in
reading a word or two in a question or asking for clarification about the
meaning of a phrase in a document or a quantitative task. When a test taker
is not able to answer a question, the interviewer could gather additional
information about ways he or she would approach solving the particular
problem if it arose in real life. This type of information may provide espe-
cially valuable insight into the actual skills of low-literate adults and into
effective compensatory strategies.
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CONCLUSION

Ultimately, as the literacy assessment instrument evolves, so will the
processes by which standards are set and performance levels described. The
committee has suggested some far-reaching recommendations for future
developments of a literacy assessment, some of which will require signifi-
cant contemplation regarding test development processes. Most notably,
there is a lingering question regarding the adequacy and completeness of
the existing prose, document, and quantitative literacy scales, both in rela-
tion to the content coverage and the adequacy of measurement at the upper
and lower ends of the score distribution. We recommend an alternative
approach to test development, one that considers the tasks of daily living to
identify the critical literacy demands that will guide development of the
item pool. These procedures could change the nature of the assessment, the
test administration processes, and the meaning of the scores that are re-
ported. We recognize that such extensive modifications of the assessment
make it difficult to measure trends in adult literacy, which is also an impor-
tant goal. These competing goals must be carefully weighed in the design of
future assessments. In all cases, however, regardless of whether any of the
proposed changes are implemented, the committee recommends that the
process of determining performance levels be carried out concurrently with
the process of designing the assessment and constructing the items.
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The Committee’s Public Forums on
Performance Levels for NAAL

Public Forum—February 27, 2004
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Cynthia Baur, U.S. Department of Health and Human Services
Beth Beuhlmann, U.S. Chamber of Commerce, Workforce Preparation
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Gemma Santos, Miami Dade Public Schools

Tony Sarmiento, Senior Service America, Inc.

Linda Taylor, Comprehensive Adult Student Assessment System
Robert Wedgeworth, Proliteracy Worldwide

Participants

Joan Auchter, GED Testing Service/American Council on Education
Justin Baer, American Institutes for Research (AIR)

Amy Baide, Department of Homeland Security

Sandra Baxter, The National Institute for Literacy (NIFL)

Jaleh Behroozi, The National Institute for Literacy (NIFL)

Martha Berlin, Westat
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Linda Johnston Lloyd, Health Resources & Services Administration (HRSA)
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Andy Kolstad, National Center for Education Statistics (NCES)

Mark Kutner, American Institutes for Research (AIR)
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Peggy Seufert, American Institutes for Research (AIR)
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Lynn Thai, Department of Homeland Security
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Dan Wagner, National Center on Adult Literacy

Maria White, Department of Health and Human Services

Sheida White, National Center for Education Statistics (NCES)

Kentaro Yamamoto, Educational Testing Service (ETS)

Representatives from State Departments of Adult Education—
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Steve Coffman, Missouri
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Ann Serino, Massachusetts
Reecie Stagnolia, Kentucky
Linda Young, Oklahoma

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

PUBLIC FORUMS ON PERFORMANCE LEVELS FOR NAAL 205

Stakeholder Questions and Alternative Versions of Performance-Level
Descriptions for the National Assessment of Adult Literacy

1. In what ways did you use the results from the 1992 NALS? What
were the strengths and weaknesses of these performance levels? To what
extent did these performance levels provide you with the information that
you needed?

2. NAAL measures skills in the areas of prose, document, and quanti-
tative literacy. To what extent is it useful and informative to have different
performance level descriptions for each area? Are results from the three
areas of literacy used differently? If so, how?

3. The attachment presents three alternative versions of performance-
level descriptions for the prose literacy scale. Sample 1 is simply a reformat-
ted version of the existing performance-level descriptions with 5 levels.
Sample 2 is a 4-level model, and Sample 3 is a 3-level model. Please com-
ment on how many levels are needed. What types of decisions are made at
the various levels? What are the critical distinctions that need to be made?

4. Level Labels: The three samples present different labels for the
levels. Sample 1 uses numbers (Col. 2). Samples 2 and 3 use phrases as
labels (Col. 2). In addition, Sample 3 presents a narrative description of the
label (Col. 3). Please comment on these alternative labels. What types of
labels are useful and informative? Feel free to make suggestions for alterna-
tive labels.

5. Level Descriptions: The three samples present different ways of
describing the skills represented by the performance level. Sample 1 de-
scribes the tasks associated with the level (Col. 3). Sample 2 describes what
an average respondent who scores at this level should be able to do (Col. 3).
Sample 3 (Col. 4) describes what the average respondent who scores at this
level is able to do and not able to do in probabilistic terms (i.e., likely, not
likely). Please comment on these alternative ways of describing the skills
associated with the levels. What types of descriptions are useful and infor-
mative? Feel free to make suggestions for alternative descriptions.

6. Sample Tasks: The three samples present different ways of exem-
plifying the tasks respondents who score at the level should be able to do.
Samples 1 and 2 (Col. 4) are similar and provide examples drawn from
actual assessment. Sample 3 (Col. 5) attempts to generalize from assessment
tasks to real world tasks. Please comment on the extent to which these
exemplifications are useful and informative.

7. Relationships Between Prose Scores and Background Data:
Samples 2 and 3 present the relationships between NAAL scores and key
real-world factors as measured on the background questionnaire. Sample 2
(Col. 5) uses societal factors (income, education, voting) and Sample 3 (Col.
6) uses reading related factors. (Please be aware that the percentages in-
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cluded in these examples are purely hypothetical. If we were to recommend

this format, the percentages would be based on analyses with NAAL data.)
Please comment on the utility of this type of information.
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SAMPLES ARE ON THE FOLLOWING PAGES
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Appendix B

Examination of the
Dimensionality of NALS

CONFIRMATORY FACTOR ANALYSIS OF NALS

The National Adult Literacy Survey (NALS) used a balanced incom-
plete block (BIB) spiraling design for assigning items to test booklets and
booklets to test takers, much like what is done for NAEP. There are 26
NALS test booklets. Each booklet contains 3 blocks of items, and test
takers are given about 15 minutes per block. Each block of items appears in
three different test booklets; each block appears with every other block at
least once.

In 1992, all test takers were given a set of six “core” questions to
familiarize them with the examination and testing procedures. The core
questions were relatively easy and consisted of two questions per literacy
area (prose, document, and quantitative).

NALS included some questions/tasks that had been developed for the
1985 Young Adult Literacy Survey (n = 85) and some newly developed
questions/tasks (n = 81). Table B-1 shows the distribution of the tasks
across the three literacy areas.

For this analysis, six booklets were selected, and the responses of the
household survey participants (n = 24,944) were studied. This analysis
replicated some of the procedures that had been used for prior dimension-
ality analyses (e.g., Rock and Yamamoto, 2001) but selected different blocks
of items. Table B-2 shows the booklets and blocks of items included in the
analysis along with the distribution of the tasks across the three literacy
areas and the number of test takers who received each of the tasks.

Using LISREL, six confirmatory factor analyses were run in which a

214
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TABLE B-1 Distribution of NALS Tasks Across the Three Literacy Areas

Task
Scale Prose Doc. Quant. Total Blocks
1992 New Tasks 27 26 28 81 7
1985 Old Tasks 14 56 15 85 6
Total 1992 Tasks 41 82 43 166 13

TABLE B-2 Booklets and Blocks of Items Included in the Exploratory
Factor Analysis

Booklet Prose Doc. Quant. # of
(Blocks) N Tasks Tasks Tasks Tasks
1(1,2,13) 957 11 22 10 43

6 (9, 7, 10) 895 12 16 12 40

8 (8,6, 12) 920 11 25 10 46
12 (12, 5, 3) 855 11 23 8 42
15 (2, 4, 6) 925 8 32 11 51
17 (4,9, 11) 929 11 11 17 39

three-factor model was specified. Analyses were run separately for each test
booklet. Because the six core items evidenced limited variability, the analy-
ses were repeated with these six items removed. Tables B-3 and B-4 present
the results with the core items included and excluded, respectively.

Correlations between the literacy scales were quite high. When the core
items were included in the analyses, correlations between the prose and
document scales ranged from .89 to .94 for the six booklets, from .77 to .97
for the document and quantitative scales, and from .80 to .97 for the prose
and quantitative scales. When the core items were removed from the analy-
ses, correlations between the prose and document scales ranged from .86 to
.94 for the five booklets (data matrix for Booklet 1 was not positive defi-
nite), from .75 to .95 for the document and quantitative scales, and from
.79 to .97 for the prose and quantitative scales.

Model fit was evaluated using the root mean square error of approxi-
mation (RMSEA). Fit tended to decrease slightly when the core items were
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TABLE B-3 LISREL Results for a Three-Factor Model When the Six Core
Tasks Were Included in the Analyses

Intercorrelations

Booklet RMSEA* Prose/Doc. Doc./Quant. Prose/Quant.
1 .06 .92 .85 .88
6 .07 92 98 91
8 .08 .89 .85 .97
12 .05 91 97 95
15 .08 .94 77 .80
17 .08 .94 .89 .88

“The RMSEA provides an estimate of the fit of the model to the data.

TABLE B-4 LISREL Results for a Three-Factor Model When the Six Core
Tasks Were Excluded from the Analyses

Intercorrelations

Booklet RMSEA* Prose/Doc. Doc./Quant. Prose/Quant.
1 Did not converge

6 .08 91 95 .90

8 .10 .87 .81 .97

12 .05 .86 .94 .97

15 .10 .94 75 .79

17 .08 92 .89 .87

“The RMSEA provides an estimate of the fit of the model to the data.

removed. These results suggest that a three-factor model provided accept-
able fit to the data.

EXAMINATION OF THE RELATIONSHIPS BETWEEN LITERACY
SCORES AND SOCIAL AND ECONOMIC CHARACTERISTICS

Another set of statistical analyses addressed questions about the rela-
tionships between the prose, document, and quantitative scores and an
array of literacy outcomes. First, were the dimensions of literacy associated
differentially with social and economic characteristics? For example, was
prose more highly associated with outcome x than with outcome vy, while
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quantitative was more highly associated with outcome y than with outcome
x? If so, there would be empirical support for use of each separate dimen-
sion to guide adult education policy and the activities of adult educators. If
not, either the assessments do not measure the dimensions independently,
or there is little practical significance to the distinctions among them.

Second, were some dimensions of literacy more highly related to the
social and economic characteristics than others? For example, is prose the
most important type of literacy, or are document and quantitative equally
important? The answer to the second question is both simpler and more
important if the answer to the first is that the dimensions of literacy are not
associated differentially with their correlates. That is, if one weighted com-
bination of the prose, document, and quantitative scores adequately de-
scribes the relationship of measured literacy to the several possible corre-
lates, the weights of prose, document, and quantitative become more
instructive.

These analyses were based upon the national and state household
samples from the 1992 NALS.! The total sample size was 25,987. The
possible literacy correlates used in the analysis were similar to those used in
the panel’s search for break points in the distributions of literacy scores (as
described in Chapter 4):

years of school completed,
immigration within the last five years,
reporting at least one health impairment,
reporting a health problem that limits work,
reporting not reading well,
voting within the last five years,
being in the labor force,
weekly earnings (log),
reporting never reading newspaper,
reporting reading no books,
e working in an occupation with high formal training requirements
(professional, technical, managerial, nonretail sales),
e working in an occupation with low formal training requirements
(skilled worker, semi-skilled worker, labor, service work, farm work),
e using Food Stamps within the past year,
having interest income in the past year,
reporting use of reading on the job,
reporting help needed with written material, and
reporting use of math on the job.

IThus, the sample of incarcerated persons was not included.
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The prose, document, and quantitative scores used were the first set of
plausible values in the public release of the data (http://www.nces.ed.gov/
naal/analysis/resources.asp).

The analyses were based on a multiple-indicator, multiple-cause
(MIMIC) model (Hauser and Goldberger 1971; Joreskog and Goldberger
1975), estimated by maximum likelihood. Rather than estimating separate
regressions, one for each of the correlates of prose, document, and quanti-
tative, the model posits that there is one linear composite of prose, docu-
ment, and quantitative—much like the predicted values in a single regres-
sion equation—and that the statistical effects of prose, document, and
quantitative on the correlates are completely described by the relationships
of the correlates with the composite variable. An equivalent way of describ-
ing the model is that the statistical effects of prose, document, and quanti-
tative on each of the correlates are in the same proportion.

This model was estimated in the total household sample of NALS and
in groups defined by race-ethnicity (black, Hispanic), gender, and age (16-
29, 20-44, 45-59, and 60 and older). The constrained model of the effects
of prose, document, and quantitative on literacy correlates never fits statis-
tically. This is to be expected because the sample is so large that any
deviation from the model, no matter how trivial in substance, is statistically
reliable. However, the actual deviations of the data from the constraints of
the model are neither large nor numerous.? Typical deviations from the
model are that (a) using mathematics on the job is more highly correlated
with quantitative literacy, (b) voting within the past five years is less highly
correlated with document literacy, and (c) earnings are more highly corre-
lated with quantitative literacy. Nevertheless the model provides a useful
framework for assessing the relative importance of prose, document, and
quantitative.

As shown in summary in Table B-5, estimates from the constrained
model are roughly similar across all of the groups. For fully constrained
models, the left hand panel shows the effects of each of the dimensions of
literacy. Prose, document, and quantitative are in the score metric, and the
coefficients show effects on grouped levels of educational attainment.3 The
right hand panel shows corresponding standardized coefficients. That is,

2For example, in the total sample, the model yields a likelihood ratio fit statistic of 2093.5
with 32 degrees of freedom, but the adjusted goodness of fit index (AGFI) is 0.949, a value
that is commonly regarded as acceptable.

3The choice of educational attainment as the outcome variable is completely arbitrary. Any
of the correlates could have been used because the effects of P, D, and Q on each outcome are
in the same proportion in the constrained model.
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the variables are all expressed in standard-deviation units. All three types of
literacy have statistically significant associations with the correlates. The
effect of document literacy is much less than that of prose or quantitative
literacy and the effect of prose literacy is slightly larger than that of quanti-
tative literacy. Model fit deteriorates markedly, however, if the effect of
either document or quantitative literacy is ignored.

Thus, while the panel notes the apparently prime importance of prose
literacy, the other dimensions should not be ignored, and for some purposes
it may be useful to construct a composite of the three literacy scores. It is
not clear how to interpret the separate effects of the three literacy dimen-
sions because they are so highly confounded by design in NALS and NAAL.
That is, as long as the same task yields items scored on multiple dimensions,
prose, document, and quantitative scores are intrinsically confounded.
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Appendix C

July 2004 Bookmark Standard-Setting
Session with the 1992 NALS Data

mance Levels for Adult Literacy convened two bookmark

standard-setting sessions in 2004, one in July to gather panelists’
judgments about cut scores for the 1992 National Adult Literacy Survey
(NALS) and another in September to collect judgments about cut scores for
the 2003 National Assessment of Adult Literacy (NAAL). This appendix
details how the bookmark procedure was implemented and reports results
for the July session, and Appendix D presents similar information for the
September session. Following the text are the background materials, which
include the agenda, participant questionnaires, tables, and figures for the
July session. The appendix concludes with technical details about the data
files that the committee used for the standard settings; this information is
provided to assist the U.S. Department of Education and its contractors
with any follow-up analyses that need to be conducted with respect to the
cut scores for the performance levels.

Q s described in the body of the report, the Committee on Perfor-

BOOKMARK STANDARD SETTING WITH THE 1992 NALS DATA

The July 2004 session was held to obtain panelists’ judgments about
cut scores for the 1992 NALS and to collect their feedback about the
performance-level descriptions. Several consultants assisted the committee
with the standard setting, including Richard Patz, one of the original devel-
opers of the bookmark procedure.

A total of 42 panelists participated in the standard setting. Background
information on the panelists was collected by means of a questionnaire (a

221
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blank questionnaire is included in Background Materials at the end of this
appendix). A majority (85 percent, n = 28) had managerial responsibilities
for adult education in their states or regional areas, although many panel-
ists were instructors as well as program coordinators or directors. Most
panelists worked in adult basic education (66 percent, n = 22), general
educational development or GED (54 percent, n = 18), or English language
instruction (51 percent, n = 17) settings. Almost half (45 percent, n = 15)
reported they were very familiar with NALS prior to participating in the
standard-setting activities; 42 percent (n = 14) reported that they were
somewhat familiar with NALS. Only four participants (12 percent) who
completed the questionnaire said they were unfamiliar with NALS prior to
the standard setting.

Panelists were assigned to tables using a quasi-stratified-random proce-
dure intended to produce groups with comparable mixtures of perspectives
and experience. To accomplish this, panelists were assigned to one of nine
tables after being sorted on the following criteria: (1) their primary profes-
sional responsibilities (instructor, coordinator or director, researcher), (2)
the primary population of adults they worked with as indicated on their
resumes, and (3) the areas in which they worked as indicated on their
resumes. The sorting revealed that panelists brought the following perspec-
tives to the standard-setting exercise: adult basic education (ABE) instruc-
tor, English for speakers of other languages (ESOL) instructor, GED in-
structor, program coordinator or director, or researcher. Panelists in each
classification were then randomly assigned to one of the nine tables so that
each group included at least one person from each of the classifications.
Each table consisted of four or five panelists and had a mixture of perspec-
tives: instructor, director, researcher, ESOL, GED, and ABE.

Once panelists were assigned to tables, each table was then randomly
assigned to two of the three literacy areas (prose, document, or quantita-
tive). The sequence in which they worked on the different literacy scales
was alternated in an attempt to balance any potential order effects (see
Table C-1). Three tables worked with the prose items first (referred to as
Occasion 1 bookmark placements) and the document items second (re-
ferred to as Occasion 2 bookmark placements); three tables worked with
the document items first (Occasion 1) and the quantitative items second
(Occasion 2); and three tables worked with the quantitative items first
(Occasion 1) and the prose items second (Occasion 2).

Ordered Item Booklets

For each literacy area, an ordered item booklet was prepared that rank-
ordered the test questions from least to most difficult according to the
responses of NALS examinees. The ordered item booklets consisted of all

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

STANDARD-SETTING SESSION WITH 1992 NALS DATA 223

the available NALS tasks for a given literacy area, even though with the
balanced incomplete block spiraling design used for the assessment, no
individual actually responded to all test questions. The tasks were arranged
in the ordered item booklets so that the question appeared first (one ques-
tion per page) followed by the stimulus materials (e.g., a newspaper article,
a bus schedule, a graph) and the scoring rubric. Accompanying each or-
dered item booklet was an item map that listed each item number and a
brief description of the item. The number of items in each NALS ordered
item booklet was 39 for prose literacy, 71 for document literacy, and 42 for
quantitative literacy.

Training Procedures

Two training sessions were held, one just for the table leaders, the
individuals assigned to be discussion facilitators for the tables of panelists,
and one for all panelists. The role of the table leader was to serve as a
discussion facilitator but not to dominate the discussion or to try to bring
the tablemates to consensus about cut scores. Table leaders also distributed
standard-setting materials to each table member, guided the discussions of
the content and context characteristics that differentiated NALS test items
from each other, led the discussion of the impact data for the final round of
bookmark placements, and ensured that security procedures were followed.
Table leader training was held the day before the standard setting to famil-
iarize the table leaders with their roles, the NALS materials, and the agenda
of activities for the standard-setting weekend. (The agenda for the July
session is included in Background Materials at the end of this appendix.)
Panelist training was held the morning of the standard setting. Richard Patz
facilitated both training sessions and used the same training materials for
both sessions. This helped ensure that the table leaders were well acquainted
with the bookmark process.

The training began with an overview of NALS (skills assessed by the
tasks in the three literacy areas, administrative procedures, etc.), followed
by background about the committee’s charge and the timing of its work.
Panelists were told that the cut scores that resulted from the bookmark
procedure would be the group’s recommendations to the committee but
that it would ultimately be up to the committee to determine the final cut
scores to recommend to the Department of Education. Panelists then re-
ceived instruction in the elements and procedures of the bookmark method.

Conducting the Standard Setting

Once the training session was completed, the bookmark process began
by having each panelist respond to all the questions in the NALS test
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booklet for their assigned literacy scale. For this task, the test booklets
contained the full complement of NALS items for each literacy scale, ar-
ranged in the order that test takers would see them but not ranked-ordered
as in the ordered item booklets. Afterward, the table leader facilitated
discussion of differences among items with respect to knowledge, skills, and
competencies required and familiarized panelists with the scoring rubrics.
Panelists were expected to take notes during the discussion, which would be
used in making their judgments.

Panelists then received the ordered item booklets. They discussed each
item and noted characteristics they thought made one item more difficult
than another. The table leader distributed the performance-level descrip-
tions.! Each table member then individually reviewed the performance-
level descriptions, the items in the ordered item booklet, the scoring rubrics,
and their notes about each item and proceeded to independently place
bookmarks to represent cut points for basic, intermediate, and advanced
literacy; this first bookmark placement constituted Round 1.

On the second day of standard setting, each table received a summary
of the Round 1 bookmark placements made by each table member and
were provided the medians of the bookmark placements (calculated for
each table). Table leaders facilitated discussion among table members about
their respective bookmark placements, moving from basic to intermediate
to advanced literacy, without asking for consensus. Panelists were given
just under two hours to deliberate about differences in their bookmark
placements before independently making judgments for Round 2. Through-
out the standard setting, staff members, consultants, assistants, and four
committee members observed the interactions among the panelists as they
discussed the characteristics of the items and their reasons for selecting their
bookmark placements.

For Round 3, each table again received a summary of the Round 2
bookmark placements made by each table member as well as the medians
for the table. In addition, each table received impact data, that is, the
proportion of the 1992 population who would have been categorized at the
below basic, basic, intermediate, or advanced literacy level based on the
table’s median cut points. After discussion of the variability of Round 2
judgments and the impact of their proposed cut points on the percentages
of adults who would be placed into each of the four literacy groups, each
panelist made his or her final judgments about bookmark placements for
the basic, intermediate, and advanced literacy levels. This final set of judg-
ments concluded Round 3.

After Round 3, panelists were asked to provide feedback about the

IThe performance-level descriptions used in July are presented in Table 5-2 of the report.
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performance-level descriptions by reviewing the items that fell between
each of their bookmarks and editing the descriptions accordingly. That is,
the items in the booklet up to, but not including, the first bookmark de-
scribed the basic literacy level. Panelists reviewed these items and revised
the descriptions to better fit the items that fell within this level. They were
asked to do the same for the intermediate and advanced performance-level
descriptions.

On the afternoon of the second day, the processes described above were
repeated for the second literacy area. Round 1 was completed on the second
day; Rounds 2 and 3 were completed on the third day. The standard setting
concluded with a group session to obtain feedback from the panelists.

Using Different Response Probability Instructions

In conjunction with the July standard setting, the committee collected
information about the impact of varying the instructions given to panelists
with regard to the criteria used to judge the probability that an examinee
would answer a question correctly (the response probability). The NALS
results were reported in 1992 using a response probability of 80 percent, a
level commonly associated with mastery tests. Some researchers have ques-
tioned the need for such a strict criterion for an assessment like NALS, for
which there are no individual results, and recommend instead using a more
moderate response probability level of 67 percent (e.g., Kolstad, 2001). The
authors of the bookmark method also recommend a 67 percent response
probability level (Mitzel et al., 2001). Because the issue of response prob-
ability had received so much attention in relation to NALS results, the
committee arranged to collect data from panelists about the impact of using
different (50, 67, or 80 percent) response probability values. Specifically,
we were interested in evaluating (1) the extent to which panelists under-
stand and can make sense of the concept of response probability level when
making judgments about cut scores and (2) the extent to which panelists
make different choices when faced with different response probability lev-
els. Panelists were told that they would be given different instructions to use
in making their judgments and that they should not discuss the instructions
with each other.

As described earlier, the panelists were grouped into nine tables of four
or five panelists each. Each group was given different instructions and
worked with different ordered item booklets. Three tables (approximately
15 panelists) worked with booklets in which the items were ordered with a
response probability of 80 percent and received instructions to use 80
percent as the likelihood that the examinee would answer an item correctly.
Similarly, three tables used ordered item booklets and instructions consis-
tent with a response probability of 67 percent, and three tables used or-
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dered item booklets and instructions consistent with a response probability
of 50 percent.

Panelists received training in small groups about their assigned re-
sponse probability instructions. The additional training session gave de-
tailed instructions to panelists on one of three difficulty levels (50, 67, or 80
percent). These specialized instructions are summarized in Background Ma-
terials at the end of this appendix. Each table of panelists used the same
response probability level for the second content area as they did for the
first.

Refining the Performance-Level Descriptions

The performance-level descriptions used at the July standard setting
consisted of overall and subject-specific descriptors for the top four perfor-
mance levels. In accord with typical bookmark procedures, concrete ex-
amples of stimulus materials (e.g., newspaper articles, almanac) or types of
tasks (e.g., read a bus schedule, fill out an employment application form)
had been intentionally omitted from the performance-level descriptions
because including specific examples tends to overly influence panelists’
judgments about the bookmark placements. Omission of specific examples
allows the panelists to rely on their own expertise in making judgments.

Panelists’ written comments about and edits of the performance levels
were reviewed. Many panelists commented about the lack of concrete ex-
amples, saying that a few examples would have helped them. Some were
concerned that NALS did not have enough items at the upper end of the
spectrum for them to confidently make a distinction between intermediate
and advanced categories. They also suggested edits, such as adding the
modifier “consistently” to the levels higher than below basic, asked for
clarification of adjectives such as “dense” versus “commonplace” text and
“routine” versus “complex” arithmetic operations. In addition, the panel-
ists raised questions about the scope of the NALS quantitative assessment
and the extent to which it was intended to evaluate arithmetic skills versus
functional quantitative reasoning. They also pointed out inconsistencies in
the wording of the descriptions, moving from one level to the next. The
committee used this feedback to rethink and reword the level descriptions
in ways that better addressed the prose, document, and quantitative literacy
demands suggested by the assessment items.

Revised descriptions were used for the September standard-setting ses-
sion. The following types of changes were made. The introduction to the
descriptions was rewritten to include the phrase, “An individual who scores
at this level, independently, and in English . . . ,” reflecting the nature of the
NALS and NAAL as tests of literacy in English in which examinees com-
plete the test items with minimal or no help from the interviewer or other
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family members or individuals. In addition, the subject-area descriptions
were revised to better reflect the range of literacy skills needed for the
NALS items without specifying the types of NALS items or stimuli used.
Four panelists who had participated in the July standard-setting session
were invited to review the revised performance-level descriptions prior to
the September standard setting, and their feedback was used to further
refine the descriptions.?

Panelists’ Evaluation of the Standard Setting

At the end of the July standard-setting session, panelists were asked to
complete a satisfaction questionnaire (a blank questionnaire is included in
Background Materials at the end of this appendix). Almost all of the par-
ticipants reported that they were either very satisfied (59 percent, n = 20) or
satisfied (35 percent, n = 12) with the standard-setting training, while only
two participants reported that they were not satisfied with the training they
received. Almost three-quarters of the participants (74 percent, n = 25)
reported being very satisfied with their table interactions and discussions;
roughly a quarter (26 percent, n = 9) reported that they were satisfied with
the logistical arrangements. The contributions and guidance of the table
leaders were perceived as mainly very satisfactory (53 percent, n = 18) or
satisfactory (32 percent, n = 11). Only two participants (6 percent) indi-
cated that their table leaders were not satisfactory. Both of these individuals
wrote on their evaluations that their table leaders were overly talkative and
did not facilitate discussions among the table members. The majority of
comments indicated that participants thought their table leaders were well
organized, adept at facilitating discussion, and kept the table members
focused on the standard setting tasks.

The organization of the standard-setting session was well received:
over half of the participants (68 percent, n = 23) were very satisfied and 32
percent (n = 11) reported satisfaction with the session. Participants also
reported being satisfied with their work during the standard setting—94
percent of the participants reported that they were either very satisfied (44
percent, n = 15) or satisfied (50 percent, n = 17) with the cut scores decided
by their table, indicating a high level of participant confidence in both the
process and the product of the standard-setting session. In addition,
85 percent (n = 29) and 12 percent (n = 4) reported that participation
in the standard-setting session was very valuable or valuable to them,
respectively.

2The performance-level descriptions used in September are presented in Table 5-3 of the
report.
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Besides giving feedback on the standard-setting session, panelists were
also very helpful in suggesting ways in which the September standard-
setting session would benefit from the perspective of those who had just
completed the process. For example, the participants reflected a range of
adult education areas, such as ABE, GED, and ESL. While the experiences
and perspectives of these individuals were useful and appropriate for the
standard-setting task, the July participants asked that the committee con-
sider broadening the array of perspectives for the September gathering by
including middle school or high school language arts teachers and profes-
sionals familiar with human relations, employment testing, or skills profil-
ing. The July participants commented that the table discussions needed
these additional perspectives to better conceptualize the range of literacy
skills within the performance levels. In addition, the panelists commented
that they would have liked to have seen a broader representation of com-
munity types (e.g., rural, suburban, urban) reflected in the table discussions
because the needs of adult learners and their environments play a factor in
program availability and access to various literacy materials represented in
NALS. The committee agreed and solicited participation from members of
these professional and geographic areas for the September standard setting.

RESULTS OF
STANDARD SETTING WITH 1992 DATA

In an effort to provide results that can be fully understood and repli-
cated, this section provides complete results from the July standard setting
reported separately by literacy area.

Prose Literacy

A complete listing of all judgments made by each panelist who re-
viewed the prose literacy scale at the July standard-setting session is pre-
sented in Tables C-2A, C-2B, and C-2C respectively, for Basic, Intermedi-
ate, and Advanced. The information included in the table consists of each
participant’s bookmark placement for each round, as well as the corre-
sponding scale score.3 The table number and response probability (rp) level
used by each panelist are provided, as well as an indication of whether a

3The item parameters used for the July standard setting were those available in the public
data file. The transformation constants used to convert theta estimates to scaled scores fol-
low—prose: 54.973831 and 284.808948; document: 55.018198 and 279.632461; quantita-
tive: 58.82459 and 284.991949.
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given literacy scale was reviewed by the panelist first (i.e., Occasion 1) or
second (i.e., Occasion 2).

Figure C-1 illustrates the bookmark placement results on the scale
score metric by round and table. The top three graphs present the results for
Occasion 1 (Tables 1, 4, and 7), and the bottom three graphs show the
results for Occasion 2 (Tables 2, 5, and 8). The lines are differentiated by
performance level to indicate panelists’ cut score recommendations: the
upward-facing triangles (A) indicate the cut score each panelist recom-
mended for the basic literacy performance standard, the asterisks (*) repre-
sent the intermediate literacy performance standard, and the downward-
facing triangles (V) indicate the advanced literacy performance standard.
The median Round 3 placement for the table for each cut score is indicated
by a standalone symbol (A, *, or V) on the right-hand side of each graph.
The numbers below each graph represent the scale scores corresponding to
the median basic, intermediate, and advanced literacy values for the given
table.

The graphs in Figure C-1 reflect panelist behavior similar to other,
published, bookmark standard-setting sessions (Lewis et al., 1998). That is,
as the rounds progress, the variability in bookmark placements tends to
decrease, resulting in a relative convergence of bookmark location by the
end of the third round. As Figure C-1 illustrates, however, convergence did
not always happen, given that bookmark placement reflects individual deci-
sions and biases.

Panelists at Tables 1 and 2 used an 80 percent response probability
level (rp80); Tables 4 and 5 were assigned an rp level of 67 percent (rp67);
and Tables 7 and 8 were instructed to use a 50 percent response probability
level (rp50). Across Tables 1, 4, and 7, there was generally more agreement
among panelists in the basic and intermediate cut scores at the conclusion
of the Round 3, but the final placements of the advanced cut score varied
considerably. A somewhat different pattern is seen across Tables 2, 5, and
8. Panelists at Tables 5 and 8 appeared to reach consensus regarding the cut
scores for the basic performance level, Table 2 participants achieved con-
sensus on the cut scores for the intermediate level; and Table 5 achieved
consensus on the cut score for the advanced level.

Round 3 data from the two occasions were combined and descriptive
statistics calculated. This information is reported by rp level for the prose
literacy scale in Table C-3. Across performance levels and rp levels, the
standard errors were lowest with the 67 percent response probability level.

Document Literacy

Panelists at six of the nine tables reviewed NALS items from the docu-
ment literacy scale. A complete listing of all judgments made by each pan-

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

230 APPENDIX C

elist who reviewed the document literacy scale at the July standard-setting
session is presented in Tables C-4A, C-4B, and C-4C.

Figure C-2 shows the bookmark placement results on the scale score
metric for each of the three Occasion 1 (top three graphs) and Occasion 2
(bottom three graphs) cut scores by round and table. Panelists at Tables 3
and 1 used rp80, panelists at Tables 6 and 4 used rp67, and panelists at
Tables 9 and 7 used rp50. Final bookmark placements for Table 9 are taken
from Round 2, due to a data processing in the Round 3 results for that
table.

As with prose literacy, the variability of bookmark placements de-
creased as the rounds progressed. At all of the tables, there appeared to be
more agreement with regard to the cut scores for the basic and intermediate
performance levels than for the advanced level. Although some convergence
in the advanced cut scores was observed as the rounds progressed, the
Round 3 bookmark placements are quite disparate.

Summary statistics for the Occasion 1 and Occasion 2 combined data
are presented in Table C-5. Unlike the data for prose literacy, the standard
error of the mean for document literacy across rp levels and performance
levels was lowest for rp50 and highest for rp80.

Quantitative Literacy

Panelists at six of the nine tables reviewed NALS items from the quan-
titative literacy scale. A complete listing of all judgments made by each
panelist who reviewed the quantitative literacy scale at the July standard-
setting session is presented in Tables C-6A, C-6B, and C-6C. The Occasion
1 (top three graphs) and Occasion 2 (bottom three graphs) bookmark
locations and corresponding scale scores reported by each panelist by round
and rp level are given in Figure C-3. Panelists at Table 2 and 3 used rp80,
panelists at Table 5 and 6 used rp67, and panelists at Tables 8 and 9 used
rp50.

Overall, panelists tended to approach consensus on the cut scores for
the basic and intermediate performance levels, although this was not true
for Tables 3 or 5. Considerable disparity was evident in the cut scores for
the advanced level, and this variability was maintained across all three
rounds.

Summary statistics on the combined Occasion 1 and Occasion 2 data
are given in Table C-7. The standard error was highest in the basic and
advanced performance levels for rp67 and in the intermediate performance
level for rp80.
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Results from Comparison of Different Response Probability Levels

The purpose of using the different response probability instructions
was to evaluate the extent to which the different response probability crite-
ria influenced panelists’ judgments about bookmark placements. It would
be expected that panelists using the lower probability criteria would place
their bookmarks later in the ordered item booklets, and, as the probability
criteria increase, the bookmarks would be placed earlier in the booklet.

Bookmark placements are converted to scaled scores in two steps. First
the item response theory (IRT) model (here, the two-parameter logistic
model, or 2PL) is used to calculate the theta value at which an individual
would be expected to answer the item correctly at the specified probability
level (see equation 3-1 in the technical note to Chapter 3). Then the theta
value is transformed to a scale score value using a linear transformation
equation.

Typically, the IRT model equation estimates the value of theta associ-
ated with a 50 percent probability of correctly answering an item. As
described in the technical note to Chapter 3, the equation can be solved for
different probabilities of a correct response. Thus, when the response prob-
ability value is 67, the theta estimate is the value at which one would have
67 percent chance of answering the item correctly. Likewise, when the
response probability is 80, the theta estimates the value at which one would
have an 80 percent chance of answering the item correctly. For a given item,
the theta values will increase as the response probability moves from 50 to
67 to 80; the scaled scores will similarly increase.

If panelists apply the different response probabilities correctly, they
should shift their bookmark placements in such a way that they compensate
exactly for the differences in the way the bookmark placements are trans-
lated into thetas and to cut scores. That is, ideally, panelists should com-
pensate for the different response criteria by placing their bookmarks ear-
lier or later in the ordered item booklet. If they are compensating exactly
for the different instructions, the theta (and scale score) associated with the
bookmark placement should be identical under the three different response
probability instructions, even though the bookmark locations would differ.
Given these expectations for panelists’ implementation of the response prob-
ability criteria, we further examined both the bookmark placements and
the resulting scaled cut scores.

In the body of the report, we presented the median results for the
Round 3 judgments, as it is these judgments that are typically used in
determining the final cut scores. Here we examine the Round 1 judgments,
as these would be expected to be more independent than those made after
group discussions.

In addition, we look at the results separately by occasion. That is, as
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shown in the design for the standard setting (see Table C-1), the order in
which the literacy areas were assigned to tables of panelists was alternated
so that each literacy area was worked on during Occasion 1 by one table
and Occasion 2 by another. The panelists worked with the different areas
on different days of the standard setting, with time for interaction with
other panelists during the evening. We decided that there might be differ-
ences in the way the panelists interpreted and implemented the rp instruc-
tions on the first occasion, before there was time for conversation with
others (despite the instructions that they should not compare their instruc-
tions with each other). We therefore examined results for the first occasion
and for the two occasions combined.

Examination of Bookmark Placements

To examine the extent to which panelists adjusted their judgments
based on the different response probability instructions, we first examined
the bookmark placements. Tables C-8, C-9, and C-10 present the Round 1
median bookmark placements for the different rp values, separated by
Occasion 1 and for the two occasions combined. The median bookmark
placements for intermediate and advanced on Table C-8 (prose) demon-
strate the expected pattern; that is, the median bookmark placements in-
creased as the rp criteria decreased.

Regression analyses were run to evaluate whether the response prob-
ability criteria had a statistically significant effect on bookmark placement.
To increase statistical power for detecting differences, the analyses were
conducted by combining all of the judgments into a single data set, which
resulted in a total of 252 judgments. Because panelists each made multiple
judgments, robust standard errors were calculated with clusters at the pan-
elist level for evaluating statistical significance. A series of dummy codes
were created to represent each combination of literacy area and perfor-
mance level. The rp values were maintained in their original numeric form
(50, 67, and 80).

This regression resulted in an R? of .91 (p < .001) and a negative
coefficient (—.07) for the rp variable, which approached statistical signifi-
cance (p = .075). This result suggests a tendency for a negative relationship
between rp criteria and bookmark placement. That is, as rp criteria in-
creased, bookmark placement tended to decrease (i.e., bookmarks were
placed earlier in the ordered item book). On average, over the different
literacy areas and performance levels, a coefficient of —.07 for the rp vari-
able means that panelists using the rp80 instructions placed their book-
marks roughly two items earlier than did the panelists using the rp50
instructions. This is the general pattern that one would expect if panelists
were implementing the rp instructions as intended, although the next
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section shows that the size of the difference is smaller than the ideal
adjustment.

Follow-up analyses were run to examine the effect of the rp criteria
separately for each combination of literacy area and performance level,
which resulted in nine individual regressions (3 literacy areas x 3 perfor-
mance levels). For these analyses, dummy codes were created to represent
the rp50 and rp80 conditions. The coefficients associated with the dummy
codes provide an indication of the extent to which the panelists adjusted
their judgments according to the response probability instructions. If panel-
ists were appropriately adjusting their judgments, the coefficient associated
with rp50 should be positive (bookmark placed later in the ordered item
booklet than when rp67 instructions were used), and the coefficient associ-
ated with rp80 should be negative (bookmark placed earlier in the ordered
item booklet than when rp67 instructions were used).

Tables C-11, C-12, and C-13 present the results for Occasion 1 judg-
ments (first column) and for Occasion 1 and 2 judgments (second column),
respectively, for prose, document, and quantitative literacy. For Occasion
1, seven of the nine rp50 coefficients are positive, and five of the nine
coefficients for rp80 are negative, although very few of the coefficients are
statistically significant, even at the significance level of p <.10. Similar
results are evident for Occasion 1 and 2 combined: seven of the nine rp50
coefficients are positive, and four of the nine rp80 coefficients are negative.
Overall, these results show a statistically weak trend in the direction of the
correct adjustment to the different rp conditions.*

Examination of Scaled Cut Scores

Regressions were run in a similar fashion when the dependent variable
was the scaled cut score. The resulting coefficient for the rp criteria was
1.33, which was statistically significant (p < .001). The value of this coeffi-
cient suggests a positive relationship between the rp criteria and scaled cut
scores; that is, as rp value increases, so do the cut scores. If it were the case
that the panelists were insensitive to the rp instructions—making the same
bookmark placements on average in all three rp conditions—a positive
relationship between the rp condition and the scaled cut scores would result

“4In addition, a follow-up questionnaire asked panelists what adjustments they would have
made to their bookmark placements had they been instructed to use different rp criteria. For
each of the three rp criteria, panelists were asked if they would have placed their bookmarks
earlier or later in the ordered item booklet if they had been assigned to use a different rp
instruction. Of the 37 panelists, 27 (73 percent) indicated adjustments that reflected a correct
understanding of the rp instructions.
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simply from the effect of the rp condition on the equations used to trans-
form the bookmark placements into the corresponding scale scores. The
preceding section shows that the panelists were not insensitive to the rp
conditions, however, making adjustments that tended in the correct direc-
tion with borderline statistical significance. Given the strong relationship
between the rp condition and the scaled cut scores, however, it is clear that
the size of the adjustment made by the panelists falls short of the ideal.

As before, a series of follow-up regressions were run, one for each
combination of literacy area and performance levels. Dummy codes were
again created to represent rp50 and rp80 conditions. If panelists were
appropriately adjusting their judgments to compensate for the different
response probability instructions, the scale score associated with the book-
mark placements should, ideally, be identical under the three conditions.
For these analyses, the focus is on the statistical significance of the coeffi-
cients; that is, ideally, the coefficients associated with the two rp conditions
should not be statistically significant.

Tables C-14, C-15, and C-16 present the results for Occasion 1 judg-
ments (first column) and for Occasion 1 and 2 judgments (second column),
respectively, for prose, document, and quantitative literacy. For Occasion
1, four of the nine rp50 coefficients are statistically significant, and five of
the nine rp80 coefficients are statistically significant. For Occasions 1 and 2
combined, four of the nine rp50 coefficients are statistically significant, and
six of the nine rp80 coefficients are statistically significant. These results
suggest a strong relationship between the rp condition and the scaled cut
scores.
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Agenda
Bookmark Standard-Setting Session
for the National Adult Literacy Survey (NALS)
National Research Council, Washington, DC
July 16-19, 2004

Friday, July 16, 2004—The Day Before the Standard-Setting

1:00-2:30 PM Welcome, Introductions
Stuart Elliott, Judy Koenig, NRC
Rich Patz, Consultant to NRC
Training for Table Leaders

2:30-2:45 PM Break

2:45-5:00 PM Training for Table Leaders continued

Saturday, July 17, 2004—Day 1 of Standard-Setting

8:00-8:30 AM Participant registration
Continental breakfast

8:30-9:00 AM Welcome, Introductions
Stuart Elliott, Judy Koenig, NRC
Rich Patz, Consultant to NRC

9:00-10:20 AM Training

10:20-10:30 AM Break

10:30 AM-Noon Training continued
Noon-1:00 PM Lunch

1:00-2:00 PM Round 1 (1st subject area)

Participants review all items of NALS
(1st subject area) individually

2:00-4:00 PM Participants at each table, as a group,

study and discuss items in the ordered
item booklets
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3:30-4:15 PM Additional training for bookmark
procedure

3:30 — 3:40 PM - Tables 7, 8, 9

3:45 — 3:55 PM - Tables 4, 5, 6

4:05 — 4:15 PM - Tables 1, 2, 3

4:00-5:00 PM Bookmark placement directions given
and Round 1 judgments made

(judgments are made individually)

5:00 PM First day adjourned

Sunday, July 18, 2004— Day 2 of Standard-Setting

7:30-8:00 AM Continental breakfast

8:00-9:45 AM Round 2 (1st subject area)
Tables receive data from their Round 1
judgments

Bookmark directions given for Round 2
As a group, discussion about Round 1
data

Round 2 judgments made individually

9:45-10:30 AM Break

10:30 AM-Noon Round 3 (2nd subject area)
Tables receive impact data from their
Round 2 judgments
Bookmark directions given for Round 3
As a group, discussion about Round 2
data
Round 3 judgments made individually
Individually, each panelist suggests edits
to performance-level descriptions

1:30-2:30 PM Round 1 (2nd subject area)
Participants review all items of NALS
(2nd subject area) individually

2:30-4:30 PM Participants at each table, as a group,

study and discuss items in the ordered
item booklets
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4:30-5:30 PM Bookmark placement directions given
and Round 1 judgments made

(judgments are made individually)

5:30 PM Second day adjourned

Monday, July 19, 2004—Day 3 of Standard-Setting

7:30-8:00 AM Breakfast on one’s own; please save
receipts

8:00-9:45 AM Round 2 (2nd subject area)
Tables receive data from their Round 1
judgments

Bookmark directions given for Round 2
bookmark placement

As a group, discussion about Round 1
data

Round 2 judgments made individually

9:45-10:30 AM Break

10:30 AM-Noon Round 3 (2nd subject area)
Tables receive impact data from their
Round 2 judgments placement
As a group, discussion about Round 2
data
Round 3 judgments made individually
Individually, each panelist suggests edits
to performance-level descriptions

Noon-1:00 PM Group discussion

1:00 PM Standard setting meeting adjourned
1:00-1:30 PM Box lunch

1:30-2:30 PM Large-group discussion on NALS

performance-level descriptions
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Professional and Personal Information Questionnaire
Bookmark Standard-Setting Session for NALS

July 17-19, 2004
National Research Council, Washington, DC

Please answer the following questions in order for us to better understand
the characteristics of our group of standard-setting participants.

1. Do your professional responsibilities include direct or managerial
responsibilities for the education of adults?

No. Please characterize your professional responsibilities:

Yes. For how many years have you had such responsibilities?

If you answered ‘yes’ to question 1, please answer the following questions:
y y q p gq

2. T am involved in adult education in the following roles (please check
all that apply):

I am directly involved as an instructor
I am involved in a managerial capacity

3. How would you characterize the educational setting for these adults
(check all that apply):

Traditional high school English language instruction
Vocational high school Community college
Alternative high school 4-year college or university
Adult basic education Graduate or professional
program school

GED program
Other. Please describe:
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4. How familiar were you with the National Adult Literacy Survey
(a.k.a. NALS) before your participation in the standard-setting activities?

Unfamiliar Somewhat familiar Very familiar

Please tell us about yourself (optional):

Gender: Male Female

Age: ___ 2029 _30-39 __ 4049
_ 50-59 ____ 60-69 ____ 70+

Race/Ethnicity:
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Specialized Response Probability Instructions Used for the July Standard-
Setting Session Instructions for RP50

Items in your booklet are ordered from easiest to most difficult. The easiest
items can be answered correctly with a probability of .50 (i.e., 50 percent of
the time) by the most people. The most difficult items can be answered
correctly with a probability of .50 by the least number of people. In careful
consideration of each performance-level description and each item’s diffi-
culty, your task is to identify those skills (represented by items) that you
expect persons in each literacy performance level to answer correctly with a
probability of at least .50.

First, to establish your Basic Literacy performance level:

Place your bookmark to identify those items which you believe adults
with Basic Literacy skills should be able to answer correctly at least 50
percent of the time. Items coming before your bookmark will be an-
swered correctly at least 50 percent of the time by adults in your Basic
Literacy performance level. Items coming after your bookmark may be
answered correctly, but they will be answered correctly less than 50
percent of the time by some adults in your Basic Literacy performance
level. The least literate adult who meets your Basic Literacy standard will
be able to answer the items just before your bookmark with probability
just at or above .50 (50 percent). This same adult will be able to answer
the items just after your bookmark with probability just below .50.

Next, to establish your Intermediate Literacy performance level:

Place your bookmark to identify those items which you believe adults
with Intermediate Literacy skills should be able to answer correctly at
least 50 percent of the time. Items coming before your bookmark will be
answered correctly at least 50 percent of the time by adults in your
Intermediate Literacy performance level. Items coming after your book-
mark may be answered correctly, but they will be answered correctly less
than 50 percent of the time by some adults in your Intermediate Literacy
performance level. The least literate adult who meets your Intermediate
Literacy standard will be able to answer the items just before your book-
mark with probability just at or above .50 (50 percent). This same adult
will be able to answer the items just after your bookmark with probabil-
ity just below .50.
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Finally, to establish your Advanced Literacy performance level:

Place your bookmark to identify those items which you believe adults
with Advanced Literacy skills should be able to answer correctly at least
50 percent of the time. Items coming before your bookmark will be
answered correctly at least 50 percent of the time by adults in your
Advanced Literacy performance level. Items coming after your book-
mark may be answered correctly, but they will be answered correctly less
than 50 percent of the time by some adults in your Advanced Literacy
performance level. The least literate adult who meets your Advanced
Literacy standard will be able to answer the items just before your book-
mark with probability just at or above .50 (50 percent). This same adult
will be able to answer the items just after your bookmark with probabil-
ity just below .50.

Instructions for RP67

Items in your booklet are ordered from easiest to most difficult. The easiest
items can be answered correctly with a probability of .67 (i.e., 67 percent of
the time) by the most people. The most difficult items can be answered
correctly with a probability of .67 by the least number of people. In careful
consideration of each performance-level description and each item’s diffi-
culty, your task is to identify those skills (represented by items) that you
expect persons in each literacy performance level to answer correctly with
probability of at least .67.

First, to establish your Basic Literacy performance level:

Place your bookmark to identify those items which you believe adults
with Basic Literacy skills should be able to answer correctly at least 67
percent of the time. Items coming before your bookmark will be an-
swered correctly at least 67 percent of the time by adults in your Basic
Literacy performance level. Items coming after your bookmark may be
answered correctly, but they will be answered correctly less than 67
percent of the time by some adults in your Basic Literacy performance
level. The least literate adult who meets your Basic Literacy standard will
be able to answer the items just before your bookmark with probability
just at or above .67 (67 percent). This same adult will be able to answer
the items just after your bookmark with probability just below .67.

Next, to establish your Intermediate Literacy performance level:

Place your bookmark to identify those items which you believe adults
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with Intermediate Literacy skills should be able to answer correctly at
least 67 percent of the time. Items coming before your bookmark will be
answered correctly at least 67 percent of the time by adults in your
Intermediate Literacy performance level. Items coming after your book-
mark may be answered correctly, but they will be answered correctly less
than 67 percent of the time by some adults in your Intermediate Literacy
performance level. The least literate adult who meets your Intermediate
Literacy standard will be able to answer the items just before your book-
mark with probability just at or above .67 (67 percent). This same adult
will be able to answer the items just after your bookmark with probabil-
ity just below .67.

Finally, to establish your Advanced Literacy performance level:

Place your bookmark to identify those items which you believe adults
with Advanced Literacy skills should be able to answer correctly at least
67 percent of the time. Items coming before your bookmark will be
answered correctly at least 67 percent of the time by adults in your
Advanced Literacy performance level. Items coming after your book-
mark may be answered correctly, but they will be answered correctly less
than 67 percent of the time by some adults in your Advanced Literacy
performance level. The least literate adult who meets your Advanced
Literacy standard will be able to answer the items just before your book-
mark with probability just at or above .67 (67 percent). This same adult
will be able to answer the items just after your bookmark with probabil-
ity just below .67.

Instructions for RP80

Items in your booklet are ordered from easiest to most difficult. The easiest
items can be answered correctly with a probability of .80 (i.e., 80 percent of
the time) by the most people. The most difficult items can be answered
correctly with a probability of .80 by the least number of people. In careful
consideration of each performance-level description and each item’s diffi-
culty, your task is to identify those skills (represented by items) that you
expect persons in each literacy performance level to answer correctly with
probability at least .80.

First, to establish your Basic Literacy performance level:

Place your bookmark to identify those items which you believe adults
with Basic Literacy skills should be able to answer correctly at least 80
percent of the time. Items coming before your bookmark will be an-
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swered correctly at least 80 percent of the time by adults in your Basic
Literacy performance level. Items coming after your bookmark may be
answered correctly, but they will be answered correctly less than 80
percent of the time by some adults in your Basic Literacy performance
level. The least literate adult who meets your Basic Literacy standard will
be able to answer the items just before your bookmark with probability
just at or above .80 (80 percent). This same adult will be able to answer
the items just after your bookmark with probability just below .80.

Next, to establish your Intermediate Literacy performance level:

Place your bookmark to identify those items which you believe adults
with Intermediate Literacy skills should be able to answer correctly at
least 80 percent of the time. Items coming before your bookmark will be
answered correctly at least 80 percent of the time by adults in your
Intermediate Literacy performance level. Items coming after your book-
mark may be answered correctly, but they will be answered correctly less
than 80 percent of the time by some adults in your Intermediate Literacy
performance level. The least literate adult who meets your Intermediate
Literacy standard will be able to answer the items just before your book-
mark with probability just at or above .80 (80 percent). This same adult
will be able to answer the items just after your bookmark with probabil-
ity just below .80.

Finally, to establish your Advanced Literacy performance level:

Place your bookmark to identify those items which you believe adults
with Advanced Literacy skills should be able to answer correctly at least
80 percent of the time. Items coming before your bookmark will be
answered correctly at least 80 percent of the time by adults in your
Advanced Literacy performance level. Items coming after your book-
mark may be answered correctly, but they will be answered correctly less
than 80 percent of the time by some adults in your Advanced Literacy
performance level. The least literate adult who meets your Advanced
Literacy standard will be able to answer the items just before your book-
mark with probability just at or above .80 (80 percent). This same adult
will be able to answer the items just after your bookmark with probabil-
ity just below .80.
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Satisfaction Questionnaire
Bookmark Standard-Setting Session
for the National Adult Literacy Survey (NALS)

National Research Council, Washington, DC
July 17-19, 2004

Thank you for participating in the standard-setting meeting for the Na-
tional Adult Literacy Survey (NALS). In order to help improve future stan-
dard-setting meetings, please complete the following questionnaire about
your experiences this weekend.

1. How satisfied were you with the advance information given to you
about the standard-setting meeting (e.g., memos with information about
the hotel, location of the meeting)?

Very Satisfied Satisfied Not Satisfied

Please explain:

2. How satisfied were you with the food provided during the
meeting?

Very Satisfied Satisfied Not Satisfied

Please explain:

3. How satisfied were you with your hotel accommodations?

Very Satisfied Satisfied Not Satisfied

Please explain:

4. How satisfied were you with the training you received on Saturday
morning?

Very Satisfied Satisfied Not Satisfied
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Please explain:

5. How satisfied were you with the room assignments and table
discussions?

Very Satisfied Satisfied Not Satisfied

Please explain:

6. How satisfied were you with the contributions and guidance of the
table leaders?

Very Satisfied Satisfied Not Satisfied

Please explain:

7. How satisfied were you with the organization of the standard-
setting meeting?

Very Satisfied Satisfied Not Satisfied

Please explain:

8. How satisfied were you with the cut scores decided by your table?
Very Satisfied Satisfied Not Satisfied

Please explain:

9. How valuable do you feel your contribution was to the outcomes
of the standard-setting meeting?

Very Satisfied Satisfied Not Satisfied

Please explain:
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10. How valuable was your participation in the standard-setting meet-
ing to you?

Very Satisfied Satisfied Not Satisfied

Please explain:

Please feel free to add additional suggestions or comments about the
standard-setting meeting.

Thank you!
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TABLE C-11 Regression Results for Bookmark Placements for Prose

Literacy, July 2004
Occasion 1 Occasions 1 and 2
Number of Panelists 13 28
Basic
RP50 1.65% (2.06)° 0.54 (1.25)
RP80 2.15 (2.06) 1.21 (1.25)
Constant 7.60 (1.37) 6.90 (0.86)
R2 0.11 0.04
Intermediate
RP50 1.80 (1.86) 2.51 (2.18)
RP80 -1.20 (1.86) -0.49 (2.18)
Constant 22.2 (1.24) 20.60 (1.50)
R2 0.19 0.07
Advanced
RP50 2.40 (2.64) 1.54 (2.41)
RP80 -2.6 (2.64) -3.34 (2.41)
Constant 35.6 (1.76) 33.9 (1.66)
R2 0.24 0.14

aRegression coefficient.
bStandard error.
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TABLE C-12 Regression Results for Bookmark Placements for Document

Literacy, July 2004
Occasion 1 Occasions 1 and 2
Number of Panelists 13 27
Basic ,
RP50 1.607 (3.40)? 427" (2.13)
RP80 -0.45 (3.61) 0.60 (2.20)
Constant 16.20 (2.41) 13.40 (1.46)
R2 0.03 0.16
Intermediate
RP50 -4.40 (4.58) -0.08 (3.59)
RP80 -2.05 (4.86) -3.30 (3.70)
Constant 48.8 (3.23) 45.3 (2.47)
R2 0.08 0.04
Advanced .
RP50 -7.0" (2.72) -0.93 (3.20)
RP80 -5.15 (2.89) -6.35" (3.31)
Constant 72.4 (1.92) 67.6 (2.20)
R2 0.39 0.15

aRegression coefficient.

bStandard error.
*p < .10.
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TABLE C-13 Regression Results for Bookmark Placements for
Quantitative Literacy, July 2004

Occasion 1 Occasions 1 and 2
Number of Panelists 14 29
Basic
RP50 6.609%* (2.10)0 1.40 (1.72)
RP8O 11.40** (2.16) 2.97 (1.72)
Constant 4.20 (1.49) 9.70 (1.22)
R2 0.79 0.07
Intermediate
RP50 10.40* (2.87) 4.1 (3.20)
RP80O 12.20%* (2.95) 3.37 (3.20)
Constant 17.00 (2.03) 23.3 (2.27)
R2 0.58 0.08
Advanced
RP50 6.60% (2.05) 1.70 (2.59)
RP80O 7.80% (2.11) 1.40 (2.59)
Constant 33.00 (1.45) 37.6 (1.83)
R2 0.46 0.03

aRegression coefficient
bStandard error

*p<.10
**p < .01
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TABLE C-14 Regression Results for Cut Scores for Prose Literacy, July

2004
Occasion 1 Occasions 1 and 2
Number of Panelists 13 28
Basic
RP50 -11.654 (16.37)b ~18.99* (8.91)
RP80 33.10% (14.62) 25.70% (9.46)
Constant 220.40 (10.22) 217.10 (5.85)
R2 0.45 0.47
Intermediate
RP50 -12.65 (11.39) -11.03 (11.54)
RP80 14.60 (10.80) 14.52 (10.25)
Constant 287.40 (7.27) 281.70 (8.99)
R2 0.35 0.18
Advanced
RP50 -5.95 (21.21) -19.00 (19.39)
RP80 2.80 (28.12) -1.78 (20.62)
Constant 371.20 (18.24) 361.00 (15.51)
R2 0.01 0.04

aRegression coefficient.

bStandard error.
*p < .10.
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TABLE C-15 Regression Results for Cut Scores for Document Literacy,

July 2004

APPENDIX C

Number of Panelists

Occasion 1

Occasions 1 and 2

14

28

Basic
RP50
RP8O
Constant
R2

Intermediate
RP50
RP80
Constant
R2

Advanced
RP50
RP80
Constant
R2

-21.609* (7.25)b
22.15%% (7.28)
197.60 (5.04)
0.76

~40.40%* (10.69)
15.85 (10.12)

256.40 (9.44)
0.76

-78.00% (26.52)

-11.45 (14.17)

371.20 (4.25)
0.52

~16.80%* (4.67)
23.20%% (4.57)

191.80 (3.10)
0.74

~30.17%* (7.17)
14.38% (7.92)

248.50 (6.56)
0.61

~31.72 (20.81)

~2.50 (19.56)

333.50 (13.33)
0.11

aRegression coefficient.

bStandard error.
*p <.10.
**p < .01.
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TABLE C-16 Regression Results for Cut Scores for Quantitative Literacy,

July 2004
Occasion 1 Occasions 1 and 2
Number of Panelists 14 29
Basic
RP50 22.209%* (7.37)b -8.20 (11.67)
RP80O 74.20** (3.66) 38.47** (10.42)
Constant 215.20 (1.07) 243.20 (9.36)
R2 0.92 0.46
Intermediate
RP50 9.40 (10.51) -11.80 (9.92)
RP80O 68.20** (10.45) 36.40* (11.85)
Constant 279.20 (7.02) 300.60 (8.85)
R2 0.80 0.47
Advanced
RP50 7.80 (18.41) -30.80* (14.97)
RP80O 74.80** (17.12) 31.78* (16.64)
Constant 338.80 (13.63) 369.00 (13.01)
R2 0.65 0.40

aRegression coefficient.
bStandard error.

*p < .10.

**p <.01.
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Appendix D

September 2004 Bookmark
Standard-Setting Session with the
2003 NAAL Data

and reports results for the committee’s September session. Follow
ing the text are the background materials, which include the agenda,
participant questionnaires, tables, and figures for the September session.
A total of 30 panelists from the fields of adult education, middle and
high school English language arts, industrial and organizational psychol-
ogy, and state offices of adult education participated in the second standard
setting, held over three days in September 2004. Six of the panelists had
participated in the July standard setting. These six individuals returned in
September as table leaders, which added continuity of process and familiar-
ity of material to the second session (the agenda is included in Background
Materials at the end of this appendix).

! I Y his appendix details how the bookmark procedure was implemented

BOOKMARK STANDARD SETTING WITH THE 2003 NAAL DATA

As in July, panelists were given a questionnaire to collect background
information (a blank questionnaire is included in Background Materials at
the end of this appendix). Almost half (46.7 percent, n = 14) of the Septem-
ber participants had managerial responsibilities for adult education in their
states or regional areas, although several (20 percent, n = 6) were also
instructors in adult education. Half (50 percent, n = 14) of the participants
who completed the questionnaire reported they were somewhat familiar
with NAAL prior to participating in the standard-setting activities; five
(17.9 percent) reported that they were very familiar with NAAL, and nine
(32.1 percent) said they were unfamiliar with NAAL prior to the standard

285
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setting. In addition, participants responded that their work environments
were predominantly urban (48.1 percent, n = 13) or suburban (37 percent,
n = 10).

On the basis of the primary responsibilities listed on their resumes, the
29 panelists were classified into five areas of expertise: Adult Basic Educa-
tion (ABE), General Educational Development (GED), English for Speakers
of Other Languages (ESOL), middle or high school language arts (grades 6-
12), and industrial and organizational psychology. Participants were ran-
domly assigned to one of six tables of five people. Four of the six tables had
a representative from each of the five areas of expertise; one table included
a workplace and labor force literacy expert.

Once panelists were assigned to tables, the groups were then randomly
assigned to literacy areas using the same counterbalancing design used in
July (Table D-1). Two tables worked on prose literacy first; one of these
tables was then assigned to work on document literacy and the other to
work on quantitative literacy. Two tables worked on document literacy
first; one of these tables was assigned to work on quantitative literacy and
the other to work on prose literacy. The remaining two tables that worked
on quantitative literacy first were similarly divided for the second content
area: one table was assigned to work on prose literacy while the other was
assigned to work on document literacy. Again, the bookmark placements
were designated as Occasion 1 or Occasion 2 to indicate the order with
which the table work on each assigned literacy area.

Ordered Item Booklets

The ordered item booklets used for the second standard setting were
organized in the same way as for the first standard setting. One small
change, however, was that some of the NAAL test questions were scored
according to a partial credit scheme. This means that answers were scored
as wrong, partially correct, or fully correct. When a partial credit scoring
scheme is used, a difficulty value is estimated for both the partially correct
score and the fully correct score. As a result, the test questions have to
appear multiple times in the ordered item booklet, once for the difficulty
value associated with partially correct and a second time for the difficulty
value associated with fully correct. The ordered item booklets included the
scoring rubric for determining partial credit and full credit scores.

Training Procedures

Training procedures in September were similar to those used in July.
Table leader training was held the day before the standard setting, and
panelist training was held on the first day of the standard setting. The
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majority of materials presented to the September panelists during the three-
hour training session were the same as those presented in July, and most of
the procedures were the same.

Conducting the Standard Setting

The procedures used in September were similar to those used in July,
with the exception that the committee decided that all panelists in Septem-
ber should use the instructions for a response probability of 67 percent.
This meant that the design for the standard setting could follow more
typical bookmark procedures. That is, groups of panelists usually work on
the same ordered item booklet at different tables during Rounds 1 and 2
but join each other for Round 3 discussions. Therefore, in September, the
two tables working on the same literacy area were merged for the Round 3
discussion.

During Round 3, panelists received data summarizing bookmark place-
ments for the two tables combined. This included a listing of each panelist’s
bookmark placements and the median bookmark placements by table. In
addition, the combined median scale score (based on the data from both
tables) was calculated for each level, and impact data provided about the
percentages of adults who would fall into the below basic, basic, intermedi-
ate, and advanced categories if the combined median values were used as
cut scores. (Because the full 2003 NAAL data set was not ready in time for
the standard setting, the impact data used for Round 3 were based on the
1992 NALS results.) Panelists from both tables discussed their reasons for
choosing different bookmark placements, after which each panelist inde-
pendently made his or her final judgments about bookmark placements for
the basic, intermediate, and advanced literacy levels.

As in July, panelists in September were asked to complete a satisfaction
questionnaire about their perception of the standard-setting process at the
end of the session.! The majority (93 percent, n = 28) reported that they
were very satisfied with the organization of the event (Question 7) and that
they were either satisfied (30 percent, n = 9) or very satisfied (63 percent, n
= 19) with the cut score decisions of their table (Question 8).

As in July, panelists were also asked, questions about their background
experiences with adult education and their familiarity with NAAL prior to
the standard-setting session. Questions added to the panelist professional
and personal information questionnaire (see page 299) based on feedback

1The satisfaction questionnaire given in September was identical to the one given in July
(see page 246).
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from the July participants included a series of three questions on how well
participants understood the context of the test, the meaning of the perfor-
mance levels, and the meaning of the bookmark placement. Results from
this questionnaire were positive. A total of 28 panelists (93 percent) re-
ported that they were very comfortable with the context of the test, the
meaning of the performance levels, and the meaning of the bookmark
placement (the remaining two individuals did not complete this part of the
questionnaire).

Revising the Performance-Level Descriptions

At the conclusion of the September standard setting, 12 of the panelists
were asked to stay for an extended session to write performance-level de-
scriptions for the NAAL items. The panelists represented a cross-section of
the larger group, in that at least one member from each of the six tables
particpated in the extended session and there was representation as well
from each of the three areas of expertise (adult education, middle and high
school English language arts, and industrial and organizational psychol-
ogy). The 12 participants were split into 3 groups of 4, with each group
focusing on one of the three NAAL literacy areas. A period of approxi-
mately two hours was allotted for the panelists to discuss and suggest
revisions to the performance-level descriptions. At this point, specific ex-
amples of, and references to, items and stimuli in the released NALS items
were incorporated into the performance-level descriptions.?

RESULTS OF STANDARD SETTING WITH 2003 DATA

The methods for the September standard setting were, for the most
part, the same as those used during the July session with respect to the
sequencing of the standard-setting activities. The primary difference be-
tween the July and September sessions was that the committee had decided,
partly on the basis of the analyses of the July standard-setting data, that
panelists would use only a response probability of 67 percent (rp67) in the
September session. This decision allowed the standard-setting design to be
fully counterbalanced (Table D-1). That is, panelists at Tables 1 and 2
worked with prose items during Occasion 1; during Occasion 2, panelists at
Table 1 worked with the document literacy items while Table 2 panelists
worked with the quantitative items. Another difference between the July
and September sessions was that, in July, use of multiple rp assignments

2The final performance-level descriptions and exemplars are presented in Table 5-4 of the
report.
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precluded having panelists from different tables join each other during
Round 3. Because all panelists in September used the same rp level, those
working on the same literacy area at two different tables were able to merge
into one table for the Round 3 discussion, a practice advocated by the
developers of the bookmark procedure (Mitzel et al., 2001). Results from
this session are reported below.

Prose

A complete listing of all judgments made by each panelist who re-
viewed the prose literacy scale at the September standard-setting session is
presented in Tables D-2A, D-2B, and D-2C. The information included in
the table consists of each participant’s bookmark placement for each round,
as well as the corresponding scale score.? The table number used by each
panelist is provided, as well as an indication of whether a given literacy
scale was reviewed by the panelist first (i.e., Occasion 1) or second (i.e.,
Occasion 2).

Figure D-1 provides a visual depiction of the cut scores associated with
panelists’ bookmark placement decisions across the three rounds. These
graphs are presented in a slightly different manner than for the July stan-
dard setting. Tables 1 and 2 examined the prose ordered item booklets in
Occasion 1 (top two graphs), and unlike the July standard setting, panelists
at these two tables joined each other after Round 2. Therefore, the graphs
are presented as mirror opposites—the top left-hand graph shows the place-
ments moving from Round 1 to Round 3; the top right-hand graph shows
the placements moving from Round 3 to Round 1. This provides a means
for easily comparing the extent of agreement across the two tables after
Round 3. The bottom two graphs show the same information for Tables
4 and 5 working with prose items during Occasion 2.

Overall, the variability in panelists’ cut scores tended to decrease across
the rounds, particularly for the basic and intermediate performance levels.
At Tables 1 and 2, considerable variability was evident in the advanced
level cut scores, even at Round 3; agreement about the advanced level cut
scores was better for Tables 4 and 5.

A summary of the Round 3 combined (Occasion 1 and 2) cut scores for
prose literacy from July and September is given in Table D-3. The variabil-
ity in the advanced cut score is evident in the standard deviations in this
table.

3The item parameters used for the September standard setting were those provided to the
committee in August 2004. The transformation constants used to convert theta estimates to
scaled scores follow—prose: 54.973831 and 284.808948; document: 55.018198 and
279.632461; quantitative: 58.82459 and 284.991949.
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Document

A complete listing of all judgments made by each panelist who re-
viewed the document literacy scale at the September standard setting ses-
sion is presented in Tables D-4.

Figure D-2 portrays the cut scores associated with panelists’ bookmark
placements for each of the three rounds. Here, Tables 3 and 4 reviewed the
document items during Occasion 1 (top two graphs); and Tables 1 and 6
reviewed the document items during Occasion 2 (bottom two graphs).
Again, convergence in the cut scores is apparent by Round 3 for the basic
and intermediate performance levels. Considerable disparity is present for
the advanced level at all tables except Table 4.

A summary of the Round 3 combined (Occasion 1, Occasion 2) cut
scores for document literacy for July and September is given in Table D-35.
Again, the divergence in opinion about the advanced cut scores is evident in
the size of the standard deviation.

Quantitative

A complete listing of all judgments made by each panelist who re-
viewed the quantitative literacy scale at the September standard setting
session is presented in Tables D-6A, D-6B, D-6C. Figure D-3 presents the
cut scores associated with panelists’ bookmark decisions across the three
rounds. Table 5 and 6 reviewed the quantitative literacy items during Occa-
sion 1 (top two graphs); Tables 2 and 3 reviewed the items during Occasion
2 (bottom two graphs). Overall, there was a trend toward consensus by
Round 3, although there was notable variability in cut scores for the ad-
vanced level at Table 5 and the basic level at Table 6, even at Round 3.
Panelists verbally reported after the standard-setting session that they had
more difficulty placing bookmarks for the quantitative section than they
did for the prose or document section. A summary of the Round 3 com-
bined (Occasion 1, Occasion 2) cut scores for document literacy from the
July and September sessions is given in Table D-7.

Examination of Interrater Agreement

Although the bookmark method does not require panelists to reach
consensus on the cut scores, agreement is encouraged. One indication of the
quality of the standard-setting process is an examination of the extent to
which they agreed with regard to their bookmark placements. This level of
agreement is evaluated through estimates of interrater agreement.

To calculate the interrater agreement, we used the reliability feature in
Statistical Package for the Social Sciences (SPSS) to estimate the intraclass
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correlations among the Round 3 scaled cut scores for each literacy area.
These intraclass correlations appear below.

July Prose Document Quantitative
rpS0 .94 95 .92
rp67 .94 .97 95
rp80 91 .92 95
September Prose Document Quantitative
rp67 .94 .94 .88

These values are all quite high and indicate that rater agreement was at
acceptable levels.

ADDITIONAL MATERIALS TO ASSIST IN FUTURE ANALYSES

During the course of our analytic work on the 2003 NAAL data, we
received several versions of the data files from NCES and its contractor.
The timing of the receipt of these files did not always coincide with the
schedule for the committee’s work, and this may necessitate that NCES and
its contractors repeat some of the committee’s analyses. To facilitate repli-
cation, should it be necessary, we provide additional details from the book-
mark standard setting and specify which data files we used for the different
stages of our work.

Tables D-8 through D-13 provide additional information from the
bookmark standard setting. Each table gives the Round 3 bookmark place-
ments and corresponding cut score by participant, table, response probabil-
ity value, and occasion for each of the six standard-setting groups (prose,
document, and quantitative literacy from July and September sessions).
Also included is the identification number of each item on which a book-
mark was placed. On these tables, the cut score is the scale score corre-
sponding to the proficiency estimate (given the specified response probabil-
ity criterion) for the item just before the bookmark placement.

The item parameters used for the July bookmark standard setting were
those in the publicly available data file. The transformation constants used
to convert IRT proficiency estimates to scaled scores appeared in footnote 3
of Appendix C (p. 228).

The item parameters used for the September bookmark standard set-
ting were those on the file forwarded to us in August 2004, which was
based on data for the main NAAL sample but did not include the additional
state and inmate samples. The transformation constants used to convert
IRT proficiency estimates to scaled scores appeared in footnote 3 of Appen-
dix D (p. 289).
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All of the analyses of 2003 test takers (e.g., the population percentages
at each performance level, the median literacy scores derived for the quasi-
contrasting group procedure) were based on the file delivered to us on
January 21, 20035. The transformation constants (scale and location) used
to convert IRT proficiency estimates to scaled scores were for prose,
58.480557 and 280.704956; for document, 58.755463 and 274.881560;
and for quantitative, 63.311586 and 280.488425.
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Agenda
Standard-Setting Session for the
National Assessment of Adult Literacy (NAAL)
National Research Council, Washington, DC
September 17-20, 2004

Friday, September 17, 2004—The Day Before the Standard Setting

3:00-3:15 PM Welcome, Introductions
Stuart Elliott, Judy Koenig, NRC
Rich Patz, Consultant to NRC

3:15-5:00 PM Training for Table Leaders

Saturday, September 18, 2004—Day 1 of Standard Setting

8:00-8:30 AM Participant registration
Continental breakfast

8:30-9:00 AM Welcome, Introductions
Stuart Elliott, Judy Koenig, NRC
Rich Patz, Consultant to NRC

9:00-10:20 AM Training

10:20-10:30 AM Break

10:30 AM-Noon Training continued
Noon-1:00 PM Lunch

1:00-2:00 PM Round 1 (1st subject area)

Participants review all items of NAAL
(1st subject area) individually

2:00-4:00 PM Participants at each table, as a group,
study and discuss items in the ordered
item booklets

4:00-5:00 PM Bookmark directions given and Round 1
judgments made (judgments are made
individually)

5:00 PM First day adjourned
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Sunday, September 19, 2004—Day 2 of Standard Setting

8:00-8:30 AM

8:30-8:45 AM

8:45-10:00 AM

10:00-10:45 AM

10:45-Noon

Noon-1:00 PM

1:00-1:30 PM

1:30-2:30 PM

2:30-4:30 PM

4:30-5:30 PM

5:30 PM

Continental breakfast
Large-group meeting

Round 2 (1st subject area)

Tables receive their Round 1 judgments
Bookmark directions given for Round 2
As a group, discussion about Round 1
data

Round 2 judgments made individually

Break

Round 3 (1st subject area, both tables
merge)

Tables receive impact data from their
Round 2 judgments

Bookmark directions given for Round 3
Both tables, as a group, discussion about
Round 2 data

Round 3 judgments made individually

Lunch
Large-group meeting

Round 1 (2nd subject area)
Participants review all items of NAAL
(2nd subject area) individually

Participants at each table, as a group,
study and discuss items in the ordered
item booklets

Bookmark directions given and Round 1
judgments made (judgments are made

individually)

Second day adjourned
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Monday, September 20, 2004—Day 3 of Standard Setting

8:00-8:30 AM

8:30-8:45 AM

8:45-9:45 AM

9:45-10:30 AM

10:30-11:30 AM

11:30 AM-Noon

Noon

12:00-12:30 PM

12:30-3:30 PM

Continental breakfast
Large-group meeting

Round 2 (2nd subject area)

Tables receive data from their Round 1
judgments

Bookmark directions given for Round 2
As a group, discussion about Round 1
data

Round 2 judgments made individually

Break

Round 3 (2nd subject area, both tables
merge)

Tables receive impact data from their
Round 2 judgments

Bookmark directions given for Round 3
Both tables, as a group, discussion about
Round 2 data

Round 3 judgments made individually

Large-group discussion

Standard setting meeting adjourned

Box Lunch

Extended session on writing
Performance-level descriptions
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Professional and Personal Information Questionnaire
Bookmark Standard-Setting Session for NAAL
September 18-20, 2004
National Research Council, Washington, DC

Please answer the following questions so we better understand the charac-
teristics of our group of standard setting participants.

1. Do your professional responsibilities include direct or managerial
responsibilities ‘for the education of adults?

Yes. I am directly involved as an instructor. For how many years
have you had such responsibilities?

Yes. I am involved in a managerial capacity. For how many years
have you had such responsibilities?

Yes. I am directly involved with the education of adults but not as
an instructor or a manger. In what way are you involved with the education
of adults? For how many years have you had such responsibilities?

No. Please characterize your professional responsibilities:

2. How would you characterize the educational setting for these adults
(check any and all that apply):

___Middle or elementary school ___4-year college or university
__Traditional high school __Graduate or professional school
___Vocational high school ___Community college
___Alternative high school ___Workplace education setting
___Adult basic education ___GED program

program

___English language instruction
__ Other. Please describe:

3. How familiar were you with the National Assessment of Adult Lit-
eracy (a.k.a. NAAL) before your participation in the standard-setting ac-
tivities?

Unfamiliar Somewhat familiar Very familiar
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4. Standard-setting judgments require one to understand: (A) the con-
tent of the test (i.e., literacy), (B) the performance-level descriptions, and
(C) the standard-setting task (i.e., what it means to place a bookmark in an
ordered item book).

A. How well did you understand the content of the test? Please circle
one number for each area of literacy for which you set a standard:

Did not understand Understood

at all completely
Prose literacy: 1 2 3 4 5
Document literacy: 1 2 3 4 5
Quantitative literacy: 1 2 3 4 5

B. How well did you understand the meaning of the performance levels
as explained in the performance-level descriptions?

Did not understand Understood
at all completely
Performance Levels: 1 2 3 4 5

C. How well did you understand the meaning of bookmark placement
based on your training and the bookmark placement instructions?

Did not understand Understood
at all completely

Bookmark Instructions: 1 2 3 4 S

5. Please tell us about yourself (optional)

Gender:  Male Female
Age: 20-29 _ 30-39 __40-49__50-59__60-69__ 70+
Race/Ethnicity:

Type of community in which you work:

Rural Suburban Urban
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TABLE D-1 Design of the Bookmark Standard Setting with NAAL Data,

September 20044

Table 1 Table 2

Table 3 Table 4 Table § Table 6

First
Literacy
Area: Prose Prose

Second
Literacy

Area: Doc. Quant.

Doc. Doc. Quant. Quant.

Quant. Prose Prose Doc.

aAll panelists used rp 67 instructions.
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TABLE D-8 Item ID Table for Prose Literacy Bookmark Placements,
Round 3, July 2004

Response
Participant? Table Probability Occasion
4.1 4 0.67 1
4.2 4 0.67 1
4.3 4 0.67 1
4.4 4 0.67 1
4.5 4 0.67 1
5.1 S 0.67 2
5.2 S 0.67 2
5.3 S 0.67 2
5.4 S 0.67 2
5.5 S 0.67 2

aThe first participant of each table (i.e. 1.1, 2.1, ..., 9.1) is the table leader.

bDenotes the item number in the ordered item booklet on which the bookmark
was placed (see pg. 112 for explanation of bookmark placements).

cDenotes the cut score associated with the bookmark placement. It is the RP location
for the last item before the bookmark placement, converted to a scale score.

TABLE D-9 Item ID Table for Document Literacy Bookmark Placements,
Round 3, July 2004

Response
Participant” Table Probability Occasion
4.1 4 0.67 2
4.2 4 0.67 2
4.3 4 0.67 2
4.4 4 0.67 2
4.5 4 0.67 2
6.1 6 0.67 1
6.2 6 0.67 1
6.3 6 0.67 1
6.4 6 0.67 1
6.5 6 0.67 1

aThe first participant of each table (i.e. 1.1, 2.1, ..., 9.1) is the table leader.
bDenotes the item number in the ordered item booklet on which the bookmark
was placed (see pg. 112 for explanation of bookmark placements).
cDenotes the cut score associated with the bookmark placement. It is the RP location
for the last item before the bookmark placement, converted to a scale score.
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Basic Intermediate Advanced

Item Round 3 Item Round 3 Item Round 3
Identification ~ BK?  SS¢ Identification ~ BK  SS Identification =~ BK SS
N080101 N 197 AB60601 20 270 N130301 34 343
NO080101 5 197 AB40901 24 300 N130301 34 343
N100101 6 211 AB60601 20 270 AB40901 24 300
N080101 5 197 AB60601 20 270 N120501 37 391
NO080101 5 197 AB60601 20 270 N110601 36 359
N100101 6 211 AB60201 16 263 N090801 33 336
N100101 6 211 AB60201 16 263 N090801 33 336
N100101 6 211 AB60201 16 263 N090801 33 336
N100101 6 211 AB60201 16 263 N090801 33 336
N100101 6 211 AB40901 24 300 N090801 33 336
Basic Intermediate Advanced

Item Round 3 Item Round 3 Item Round 3
Identification ~ BK?  SS¢ Identification  BK  SS Identification =~ BK SS
N120601 10 185 AB50901 47 247 N010901 69 324
N120601 10 185 N090501 49 253 NO010901 69 324
N120601 10 185 AB70701 51 255 NO010901 69 324
N120601 10 185 AB50901 47 247 AB60502 65 296
N120601 10 185 AB50901 47 247 NO010901 69 324
AB31301 17 202 AB31001 56 271 N/A4 378
AB31301 17 202 AB31001 56 271 N/A 378
AB50801 15 193 AB70701 51 255 N100701 72 363
AB40101 19 206 AB31001 56 271 N100701 72 363
AB50801 15 193 AB70701 51 255 N/A 378

dSome panelists placed their bookmarks for the advanced level after the final item in the
booklet. When this occurred, SS is the scale score associated with the RP location for the final
item in the booklet.
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TABLE D-10 Item ID Table for Quantitative Literacy Bookmark
Placements, Round 3, July 2004

Response
Participant” Table Probability Occasion
5.1 S 0.67 1
5.2 S 0.67 1
5.3 S 0.67 1
5.4 S 0.67 1
5.5 S 0.67 1
6.1 6 0.67 2
6.2 6 0.67 2
6.3 6 0.67 2
6.4 6 0.67 2
6.5 6 0.67 2

aThe first participant of each table (i.e. 1.1, 2.1, ..., 9.1) is the table leader.

bDenotes the item number in the ordered item booklet on which the bookmark
was placed (see pg. 112 for explanation of bookmark placements).

cDenotes the cut score associated with the bookmark placement. It is the RP location
for the last item before the bookmark placement, converted to a scale score.

dSome panelists placed their bookmarks for the advanced level after the final item in the
booklet. When this occurred, SS is the scale score associated with the RP location for the
final item in the booklet.
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Basic Intermediate Advanced

Item Round 3 Item Round 3 Item Round 3
Identification ~ BK?  SS¢ Identification ~ BK  SS Identification = BK SS
N100801 S 216 N130601 18 276 N080901 37 347
AB50404 6 217 NO11101 25 307 NO080901 37 347
N100801 S 216 N110801 17 272 NO011101 25 307
N100801 S 216 N130601 18 276 N080901 37 347
LC00601 4 211 N130601 18 276 NO010601 32 329
AB40704 16 272 NO011101 25 307 N/Ad 410
AB40601 15 271 N081001 27 311 N/A 410
AB40601 15 271 NO11101 25 307 N121101 39 356
AB40601 15 271 N081001 27 311 N/A 410
AB40601 15 271 N121001 26 309 N/A 410
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TABLE D-11 Item ID Table for Prose Literacy Bookmark Placements,
Round 3, September 2004

Response
Participant? Table Probability Occasion
1.1 1 0.67 1
1.2 1 0.67 1
1.3 1 0.67 1
1.4 1 0.67 1
1.5 1 0.67 1
2.1 2 0.67 1
2.2 2 0.67 1
2.3 2 0.67 1
2.4 2 0.67 1
2.5 2 0.67 1
4.1 4 0.67 2
4.2 4 0.67 2
4.3 4 0.67 2
4.4 4 0.67 2
4.5 4 0.67 2
5.1 S 0.67 2
5.2 S 0.67 2
5.3 S 0.67 2
5.4 S 0.67 2
5.5 S 0.67 2

aThe first participant of each table (i.e. 1.1, 2.1, ..., 9.1) is the table leader.

bDenotes the item number in the ordered item booklet on which the bookmark
was placed (see pg. 112 for explanation of bookmark placements).

cDenotes the cut score associated with the bookmark placement. It is the RP location
for the last item before the bookmark placement, converted to a scale score.

dSome panelists placed their bookmarks for the advanced level after the final item in the
booklet. When this occurred, SS is the scale score associated with the RP location for the
final item in the booklet.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11267.html

STANDARD-SETTING SESSION WITH 2003 NAAL DATA 319

Basic Intermediate Advanced

Item Round 3 Item Round 3 Item Round 3
Identification ~ BK?  SS¢ Identification ~ BK  SS Identification =~ BK SS
C061001 8 206 C080301 37 270 N130301 56 345
C061001 8 206 C071101 31 260 N110601 60 368
N100101 12 217 C080301 37 270 N090801 55 336
C061001 8 206 C080301 37 270 N130301 56 345
C061001 8 206 C020501 27 245 N130301 56 345
N100101 12 217 C040301 29 249 C080701 48 307
C050801 11 210 C080301 37 270 N130301 56 345
C050801 11 210 N120401 32 265 C080701 53 332
N100101 12 217 C040301 29 249 N090801 55 336
C061001 8 206 C080301 37 270 N110601 60 368
C020901 13 221 N130301 45 293 N130301 56 345
C020901 13 221 N130301 45 293 N130301 56 345
C080401 15 229 N130301 45 293 N130301 56 345
C020901 13 221 N130301 45 293 N130301 56 345
C040101 14 225 N130301 45 293 N130301 56 345
C020401 18 233 N120301 44 292 N/A4 420
C020901 13 221 N130301 45 293 N/A 420
C020401 18 233 N120301 44 292 N/A 420
C020401 18 233 N130301 45 293 N/A 420
C020401 18 233 N130301 45 293 N/A 420
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TABLE D-12 Item ID Table for Document Literacy Bookmark Placements,
Round 3, September 2004

Response
Participan#” Table Probability Occasion
1.1 1 0.67 2
1.2 1 0.67 2
1.3 1 0.67 2
1.4 1 0.67 2
1.5 1 0.67 2
3.1 3 0.67 1
3.2 3 0.67 1
3.3 3 0.67 1
3.4 3 0.67 1
3.5 3 0.67 1
4.1 4 0.67 1
4.2 4 0.67 1
4.3 4 0.67 1
4.4 4 0.67 1
4.5 4 0.67 1
6.1 6 0.67 2
6.2 6 0.67 2
6.3 6 0.67 2
6.4 6 0.67 2
6.5 6 0.67 2

aThe first participant of each table (i.e. 1.1, 2.1, ..., 9.1) is the table leader.
bDenotes the item number in the ordered item booklet on which the bookmark
was placed (see pg. 112 for explanation of bookmark placements).
cDenotes the cut score associated with the bookmark placement. It is the RP location
for the last item before the bookmark placement, converted to a scale score.
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Basic Intermediate Advanced

Item Round 3 Item Round 3 Item Round 3
Identification ~ BK?  SS¢ Identification ~ BK  SS Identification =~ BK SS
C030701 12 194 C030601 36 243 C021101 57 318
C030702 13 198 C030601 36 243  C021101 57 318
C080501 17 204 N090501 38 254 N100701 62 371
C030708 18 210 C080201 40 256 (C020201 52 283
C030701 12 194 C030601 36 243  C021101 57 318
C030708 18 210 N090501 38 254 N010901 59 332
C030708 18 210 N090501 38 254 N110901 61 358
C030708 18 210 C060901 42 266 N100601 56 302
C020101 19 215 C080201 40 256 NO010901 59 332
C030708 18 210 C030601 36 243 N010901 59 332
C030708 18 210 C030501 41 260 N100701 62 371
C020101 19 215 C030708 39 256 N100701 62 371
C030708 18 210 C030501 41 260 N100701 62 371
N090301 10 192 C030501 41 260 N100701 62 371
C020101 19 215 C030501 41 260 N100701 62 371
C071001 5 170 C021001 29 235 N100501 48 274
C071001 5 170 N090501 38 254 N100701 62 371
C020101 19 215 C030601 36 243 N100701 62 371
C020101 19 215 N090501 38 254 N010901 59 332
C020101 19 215 NO090501 38 254 N100701 62 371
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TABLE D-13 Item ID Table for Quantitative Literacy Bookmark
Placements, Round 3, September 2004

Response
Participant? Table Probability Occasion
2.1 2 0.67 2
2.2 2 0.67 2
2.3 2 0.67 2
2.4 2 0.67 2
2.5 2 0.67 2
3.1 3 0.67 2
3.2 3 0.67 2
3.3 3 0.67 2
3.4 3 0.67 2
3.5 3 0.67 2
5.1 S 0.67 1
5.2 S 0.67 1
5.3 S 0.67 1
5.4 S 0.67 1
5.5 S 0.67 1
6.1 6 0.67 1
6.2 6 0.67 1
6.3 6 0.67 1
6.4 6 0.67 1
6.5 6 0.67 1

aThe first participant of each table (i.e. 1.1, 2.1, ..., 9.1) is the table leader.

bDenotes the item number in the ordered item booklet on which the bookmark
was placed (see pg. 112 for explanation of bookmark placements).

¢Denotes the cut score associated with the bookmark placement. It is the RP location
for the last item before the bookmark placement, converted to a scale score.

dSome panelists placed their bookmarks for the advanced level after the final item in the
booklet. When this occurred, SS is the scale score associated with the RP location for the
final item in the booklet.
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Basic Intermediate Advanced

Item Round 3 Item Round 3 Item Round 3
Identification ~ BK?  SS¢ Identification ~ BK  SS Identification =~ BK SS
C070301 10 230 N090101 30 289 NO010701 42 319
C020301 16 245 C080801 35 298 C050701 49 356
C070301 10 230 N130601 29 288 (C050701 49 356
N120701 17 250 C080801 35 298 C050701 49 356
C020301 16 245 C080801 35 298 C050701 49 356
C020301 16 245 N130601 29 288 NO010601 46 338
C020301 16 245 N090101 30 289 C020801 47 343
C020301 16 245 C080801 35 298 C050701 49 356
C020301 16 245 N130601 29 288 N120801 45 331
C020301 16 245 C070301 32 295 C020801 47 343
C020601 15 244 C020801 41 312 N/Ad 461
C020601 15 244 C020801 41 312 N/A 461
C020601 15 244 C030709 37 302 N/A 461
C020601 15 244 C030709 37 302 N130701 51 393
N110801 23 266 C040601 43 324 C040801 53 400
C050301 5 211 C060701 24 267 (C050701 49 356
C030706 4 203 C030704 12 240 N121101 50 369
C020601 15 244 C070301 32 295 C050701 49 356
C030704 12 240 N130601 29 288 (020801 47 343
N090901 14 242 C080101 31 290 N120801 45 331
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Table 1 Occasion 1 Table 2 Occasion 1
425 425
375 375
g
S 225 1 325
E
8
@ 275 275
225 225
175 | F175
1 2 3 3 2 1
Round Round
Table 4 Occasion 2 Table 5 Occasion 2
425 Vp—————§em=—-—-—§ [425
. W
\!.
375 . 375
\\.
e ~
] v oL
3 325 325
-
™ Wl = = = = === “mw
5 * e Ed
D 275 = Sty 275
F LI IEE R R R TIIIL
225 1 it R
175 | 175
1 2 3 3 2 1
Round Round

FIGURE D-1 Prose literacy cut scores by round for participants at each table,
September 2004. Symbols indicate basic (A), intermediate (*), and advanced (V)
cut-score judgments. Round 3 medians are depicted by standalone symbols.
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Table 3 Occasion 1 Table 4 Occasion 1
425 425
=%
3751 V Pz = = — - — % [375
L""--.._\_:_ —5
& 3251 Y bazs
Lt
W
B 275 I, P1E
® !-:::---..-.---*“:::::..
——
2257 Y - e Iy 225
T eaco PO P — "
175 175
1 2 3 3 2 1
Round Round
Table 1 Occasion 2 Table 6 Occasion 2
435 425
375 -a75
8 325 325
k]
W
& 275 275
235 225
175 A a a 175
1 2 3 3 2 1
Round Round

FIGURE D-2 Document literacy cut scores by round for participants at each table,
September 2004. Symbols indicate basic (A), intermediate (*), and advanced (V)
cut-score judgments. Round 3 medians are depicted by standalone symbols.
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Table 5 Occasion 1 Table 6 Occasion 1
E
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Round Round
Table 3 Occasion 2
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Round Round

FIGURE D-3 Quantitative literacy cut scores by round for participants at each
table, September 2004. Symbols indicate basic (A), intermediate (*), and advanced
(V) cut-score judgments. Round 3 medians are depicted by standalone symbols.
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Biographical Sketches of
Committee Members and Staff

Christopher F. Edley, Jr. (Co-Chair), is dean and professor of law at the
University of California, Berkeley. Prior to his recent move to Berkeley, he
spent 23 years on the law faculty at Harvard University. His work is prima-
rily related to civil rights and education, and he has a long history of public
service. In the Clinton administration, he worked as associate director for
economics and government at the Office of Management and Budget, as
special counsel to the president directing a White House review of affirma-
tive action, and as a consultant to the president’s advisory board on the race
initiative. Edley’s academic work is primarily in the area of civil rights, with
additional concentrations in public policy and administrative law. He has
taught federalism, budget policy, Defense Department procurement law,
national security law, and environmental law. He is a cofounder of the Civil
Rights Project, a multidisciplinary research and policy think tank focused
on issues of racial justice. From 1999 to early in 2005, he served on the
bipartisan U.S. Commission on Civil Rights. He is a member of the Na-
tional Commission on Federal Election Reform. He has an M.A. in public
policy from Harvard University and a J.D. from Harvard Law School.

Robert M. Hauser (Co-Chair) is Vilas research professor of sociology at the
University of Wisconsin-Madison, where he has directed the Center for
Demography and Ecology and the Institute for Research on Poverty. He
currently directs the Center for Demography of Health and Aging, which is
supported by the National Institute on Aging. He is a member of the
National Academy of Sciences and a fellow of the American Statistical
Association, the Center for Advanced Study in the Behavioral Sciences, and
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the American Academy of Arts and Sciences. He has served on the National
Research Council’s Committee on National Statistics, Commission on Be-
havioral and Social Sciences and Education, and Board on Testing and
Assessment. He has worked on the Wisconsin Longitudinal Study since
1969 and directed it since 1980. His current research interests include
trends in educational progression and social mobility in the United States
among racial and ethnic groups, the uses of educational assessment as a
policy tool, the effects of families on social and economic inequality, and
changes in socioeconomic standing, health, and well-being across the life
course. He has a Ph.D. in sociology from the University of Michigan.

Judith A. Alamprese is a principal associate at Abt Associates Inc., where
she directs research, evaluation, policy, and technical assistance projects in
adult education and workforce development. She is conducting a multiyear
national study to investigate the organizational, instructional, and indi-
vidual-level factors associated with adults’ capacity to improve their decod-
ing and fluency skills. Her other research includes evaluations of states’
adult education programs with a focus on program improvement and de-
velopment of leadership skills, design of family literacy programs, studies of
the effectiveness of family literacy programs and programs aimed at prepar-
ing parents with low basic skills for work, and evaluations of workplace
literacy programs. She was a codeveloper of the National External Diploma
Program, the first competency-based applied performance assessment sys-
tem for adults. She currently serves on the National Institute for Literacy/
National Center for the Study of Adult Learning and Literacy’s Adult Lit-
eracy Research Working Group and the Verizon University Board of Advi-
sors, and she is an adviser on several adult literacy studies. She has an M. A.
in sociology from Syracuse University’s Maxwell School of Citizenship and
Public Affairs.

Michael X. Delli Carpini is dean of the Annenberg School for Communica-
tion at the University of Pennsylvania. Previously he was director of the
public policy program of the Pew Charitable Trusts (1999-2003) and a
member of the Political Science Department at Barnard College and gradu-
ate faculty of Columbia University (1987-2002), serving as chair of the
Barnard department from 1995 to 1999. His research explores the role of
the citizen in American politics, with particular emphasis on the impact of
the mass media on public opinion, political knowledge, and political par-
ticipation. He is the author of two books as well as numerous articles,
essays, and edited volumes on political communications, public opinion,
and political socialization. He has B.A. and M.A. degrees from the Univer-
sity of Pennsylvania (1975) and a Ph.D. from the University of Minnesota
(1980).
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Constance F. Citro (Senior Program Officer) is director of the Committee
on National Statistics at the National Academies. She is a former vice
president and deputy director of Mathematica Policy Research, Inc., and
was an American Statistical Association/National Science Foundation re-
search fellow at the U.S. Census Bureau. At the National Research Council,
she has served as study director for numerous projects, including the Panel
to Review the 2000 Census, the Panel on Estimates of Poverty for Small
Geographic Areas, the Panel on Poverty and Family Assistance, the Panel to
Evaluate the Survey of Income and Program Participation, the Panel to
Evaluate Microsimulation Models for Social Welfare Programs, and the
Panel on Decennial Census Methodology. Her research has focused on the
quality and accessibility of large, complex microdata files, as well as analy-
sis related to income and poverty measurement. She is a fellow of the
American Statistical Association. She has a B.A. from the University of
Rochester and M.A. and Ph.D. degrees in political science from Yale Uni-
versity.

Stuart W. Elliott (Senior Program Officer) is director of the Board on
Testing and Assessment at the National Research Council, where he has
worked on projects related to science assessment, citizenship examinations,
incentives and accountability, and information technology. Before coming
to the National Research Council, he worked as an economic consultant for
several private-sector consulting firms. He was also a research fellow in
cognitive psychology and economics at Carnegie Mellon University and a
visiting scholar at the Russell Sage Foundation. He has a Ph.D. in econom-
ics from the Massachusetts Institute of Technology.

Vivian L. Gadsden is director and senior research scientist for the National
Center on Fathers and Families and senior research scientist for the Na-
tional Center on Adult Literacy in the Graduate School of Education at the
University of Pennsylvania. She is also an associate professor of education
for the graduate school. Her research examines intergenerational learning
in families and in diverse social and cultural contexts. Her current research
projects include a longitudinal study on intergenerational learning within
African American and Latino families and a school-based study with sec-
ond graders. A third project involves young, urban fathers, mothers, and
children in school. Her work has appeared in numerous journals, edited
books, and monograph series. Among her awards are a Spencer—National
Academy of Engineering postdoctoral fellowship, the outstanding early
career achievement award from the American Educational Research Asso-
ciation, and several major research grants. She has an Ed.D. in educational
psychology and policy from the University of Michigan.
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Andrew J. Hartman is currently an elementary school teacher-intern in the
Denver Public Schools. Prior to entering this program, he was director of
policy and research at the Bell Policy Center in Denver. He is the former
executive director of the National Institute for Literacy in Washington, DC,
a position he held for eight years. Prior to that, he served as staff director
for the U.S. House Committee on Education and Labor. He was the recipi-
ent of the national 2001 literacy leadership award. He was a member of the
National Advisory Committee for the development of national standards in
civics education. He has a Ph.D. in child development from the University
of Illinois at Champaign-Urbana.

Glynda A. Hull is the area chair of language, literacy, and culture and
associate professor in the Graduate School of Education at the University of
California, Berkeley. Her research interests include sociocultural studies of
how writers’ and readers’ constructions of texts are shaped by past school-
ing, current instruction, institutions, and communities; use of multimedia
technologies with at-risk students; understanding the roles that literacy
plays in the workplace, particularly for low-income and at-risk popula-
tions; how new information technologies are affecting the nature of work
and the literacy skills that workers are expected to have; and literacy skills
in at-risk students. She has twice received the Richard Braddock memorial
award for the best article of the year in college composition and communi-
cation. In 2001 she also received the National Council of Teachers of
English award for best article reporting qualitative or quantitative research
related to technical or scientific communication. Her most recent books
include School’s Out! Bridging Out-of-School Literacies with Classroom
Practice and Changing Work, Changing Workers: Critical Perspectives on
Language, Literacy, and Skills. She has a Ph.D. in English from the Univer-
sity of Pittsburgh.

Judith Anderson Koenig (Study Director) is a senior program officer with
the National Research Council’s Board on Testing and Assessment. She has
worked on the board’s projects related to the National Assessment of Edu-
cational Progress, assessing students with special needs, and teacher licens-
ing and advanced certification. Previously she was a senior research associ-
ate with the Association of American Medical Colleges, where she led a
research program on the Medical College Admission Test. She has also
worked as a special education teacher and diagnostician with school sys-
tems in Michigan and Virginia. She has a Ph.D. in educational measure-
ment, statistics, and evaluation from the University of Maryland.

Rebecca A. Maynard is university trustee professor of education and social
policy at the University of Pennsylvania and senior program associate at the
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William T. Grant Foundation. Prior to 1993, she was senior vice president
and director of Princeton Research at Mathematica Policy Research, Inc.
Her research has included numerous large-scale demonstration program
evaluations on issues related to teenage parenthood, teenage pregnancy
prevention, and child care, employment, and welfare policies. Currently
she is principal investigator for three major projects: the National Evalua-
tion of Title V Abstinence Education Programs, the Project to Improve and
Disseminate Guidelines for Conducting Systematic Reviews of Research in
Education and Social Welfare Policy, and the ACCESS program for science
and technology studied. She has a Ph.D. in economics from the University
of Wisconsin.

Lorraine McDonnell is professor of political science at the University of
California, Santa Barbara. Her research focuses on the design and imple-
mentation of education reform initiatives, the politics of student testing,
and the development and use of educational accountability systems. Her
most recent book is Politics, Persuasion, and Educational Testing (2004).
At the National Research Council, she was cochair of the Committee on
Goals 2000 and the Inclusion of Students with Disabilities and vice chair of
the Board on Testing and Assessment. Currently she cochairs the Commit-
tee on the U.S. Naturalization Test Redesign. She has a Ph.D. in political
science from Stanford University.

Larry J. Mikulecky is professor of education at Indiana University. His
research examines adolescent and adult literacy issues. His most recent
research focuses on the uses of technology for language and literacy learn-
ing as well as for professional development. His recent publications have
focused on literacy in the workplace, in terms of the literacy skills required
in the workplace as well as workplace literacy programs. He has served as
principal investigator on more than 20 research projects funded by the
federal government as well as foundations and corporations. He is a mem-
ber of Phi Beta Kappa and has been awarded Indiana University’s Gorman
teaching award as well as its highest teaching award, the Frederic Bachman
Lieber distinguished teaching award. He is also the recipient of Laubach of
Canada’s distinguished service award and the state of Indiana’s community
service award for literacy work. He has a Ph.D. in reading curriculum and
instruction from the University of Wisconsin-Madison.

Robert J. Mislevy is a professor in the University of Maryland’s Depart-
ment of Educational Measurement, Statistics, and Evaluation. Previously
he worked at the Educational Testing Service for 16 years, where he was
distinguished research scientist in the Division of Statistics and Psychomet-
rics Research. His research interests center on applying recent develop-
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ments in statistical methodology and cognitive research to practical prob-
lems in educational and psychological measurement. His current projects
include developing an assessment design system, with applications in simu-
lation-based assessments. He has published dozens of journal articles and
book chapters and has been the recipient of the American Educational
Research Association’s Raymond B. Cattell early career award for pro-
grammatic research as well as the National Council of Measurement in
Education’s triennial award for technical contributions to educational mea-
surement. He is currently a member of the National Research Council’s
Board on Testing and Assessment. He has a Ph.D. in methodology of
behavioral research from the University of Chicago (1981).

Norman G. Peterson is research director at the Satisfaction Performance
Research Center in Minneapolis, Minnesota. He contributes to research
design, development, and evaluation of individual and organizational mea-
sures, statistical analyses, and application of research findings to organiza-
tional issues. Previously he was a senior research fellow at the American
Institutes for Research. His research interests include occupational analysis,
the development and validation of measures of individual differences, em-
ployee selection and classification systems, and the prediction of human
performance in occupational and training settings. He is a fellow of the
Society for Industrial and Organizational Psychology, the American Psy-
chological Association, and the American Psychological Society. He has a
Ph.D. in psychology, specializing in industrial and organizational psychol-
ogy, from the University of Minnesota.

John P. Poggio is a professor in the Department of Educational Psychology
and Research and director of development of the Kansas Assessment Pro-
grams at the University of Kansas, where he teaches courses in measure-
ment, statistics, and research methodology. He served on the editorial
boards of Applied Measurement in Education from 1986 to 1991 and the
Journal of Personnel Evaluation in Education from 1985 to 1995. He has
served on numerous advisory committees, particularly to state education
agencies, and he currently serves on the technical advisory committee for
the Kansas and Kentucky state assessment programs, where he has been
extensively involved in test development, test design, and standard-setting
procedures. He has conducted a number of studies that involved compari-
sons of various standard-setting procedures. He is the author of numerous
publications, including journal articles, book chapters, and books, on edu-
cational measurement. He has a Ph.D. in educational research from Boston
College.
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Rima E. Rudd is senior lecturer on society, human development, and health
at the Harvard University School of Public Health. She serves as director of
educational programs for her department and teaches graduate courses on
health literacy, innovative strategies in health education, and program plan-
ning. Her current work focuses on health literacy, and she works closely
with the adult education, public health, and medical sectors. She is a re-
search fellow of the National Center for the Study of Adult Learning and
Literacy and is principal investigator or co-principal investigator for three
studies of adult literacy and health. She authored the action plan for the
health literacy objective in Healthy People 2010 Communicating Health:
Priorities and Strategies for Progress (2003) and the Educational Testing
Services report, Literacy and Health in America (2004). She served on the
Institute of Medicine’s Committee on Health Literacy, which produced the
report Health Literacy: Prescription to End Confusion (2004). She has an
Sc.D. in public health from the Johns Hopkins University School of Hy-
giene and Public Health.

Mary Jane Schmitt is the project director responsible for oversight of a
comprehensive mathematics curriculum development project for adults and
out-of-school youth at TERC in Cambridge, Massachusetts. In addition,
she works at Harvard University with dining service and maintenance work-
ers whose goals include job skill enhancement and high school equivalency
certification. She served on the National Institute for Literacy’s expert re-
view panel for the development and validation of the Equipped for the
Future standards. She has served as a consultant for Statistics Canada, the
Adult Literacy Media Alliance, the Texas State Department of Education,
and the GED Testing Service of the American Council on Education. Her
research interests are in the area of adults’ acquisition of numeracy skills.
She has an M.A. in human development and psychology from Harvard
University, where she is currently a doctoral candidate in the Graduate
School of Education.

Lynne Steuerle Schofield (Research Assistant) is special assistant to the dean
at the College of Education at Temple University, where she is responsible
for new project development and partnership building. She has an M.A. in
statistics and an M.A. in public policy from Carnegie Mellon University.
She is certified to teach mathematics in Pennsylvania and New Jersey. She is
a doctoral candidate at Carnegie Mellon University and expects to receive a
Ph.D. in statistics and public policy in spring 2007.

David M. Thissen is professor of psychology at the Department of Psychol-
ogy and the L.L. Thurstone Psychometric Laboratory of the University of
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North Carolina, Chapel Hill. From 1999 to 2002, he served as an officer
for the Psychometric Society and was president of the group from 2000 to
2001. He has been an associate editor for Psychometrika and an advisory
editor for the Journal of Educational Measurement and has served on the
editorial board for Psychological Methods; he is currently editor of the
Journal of Educational and Bebavioral Statistics. He has numerous publica-
tions in the area of item response theory, including journal articles, book
chapters, and books. He serves on the technical advisory committees for the
state assessment programs in North Carolina and Louisiana, and on the
validity studies panel of the National Assessment of Educational Progress.
His research interests lie in the areas of psychometrics, item response theory,
models for human growth and development, and graphics and statistics in
psychological contexts. He has a Ph.D. in behavioral sciences from the
University of Chicago.

Andrew E. Tompkins (Research Assistant) is a research assistant for the
National Research Council’s Board on Testing and Assessment, where he
has worked in various capacities, aiding committees in their research in
such areas as testing equity and access, test design, advanced study of
mathematics and science in high schools, performance assessments for adult
education, and the redesign of the naturalization test. He has an M.A. in
history from the State University of New York at Albany.

Lori Houghton Wright (Program Officer) is a program officer with the
National Research Council’s Board on Testing and Assessment, where she
is working on projects related to appropriate uses of school-level education
data and evaluation of advanced teacher certification programs. Prior to
joining the National Research Council, she worked with the Student As-
sessment Services unit of the Massachusetts Department of Education,
where she was involved with the development, scoring, and range-finding
for the state mathematics criterion-referenced assessment (MCAS) for
grades 4, 6, 8, and 10. She also spent one year as a visiting assistant
professor at the University of the Virgin Islands, St. Croix. She has a Ph.D.
in educational leadership and policy analysis from the University of Mis-
souri-Columbia.

Heide Spruck Wrigley is a senior research associate for Aguirre Interna-
tional in California. Her work has involved research and evaluation in all
areas of adult literacy education and training, with a special emphasis on
minority populations. As the Aguirre manager of a national study entitled
What Works in Adult ESL Literacy, she is responsible for the overall design
of a framework for literacy development and language acquisition and is
involved in all aspects of implementation. As part of two current projects
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funded by the federal government, she is developing models for implemen-
tation and assessment of workplace literacy, on-the-job training, and voca-
tional training programs for those with low levels of literacy and limited
proficiency in English. As a consultant for both state-level and national
agencies, including the National Institute for Literacy, she has helped to
design frameworks for performance-based assessments and evaluations.
She has a Ph.D. in education from the University of Southern California.
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