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Summary

The assessment of young children’s development and learning has recently taken on new
importance. Private and government organizations are developing programs to enhance the school
readiness of all young children, especially children from economically disadvantaged homes and
communities and children with special needs. These programs are designed to enhance social, language,
and academic skills through responsive early care and education. In addition, they constitute a site where
children with developmental problems can be identified and receive appropriate interventions.

Societal and government initiatives have also promoted accountability for these educational
programs, especially those that are publicly funded. These initiatives focus on promoting standards of
learning and monitoring children’s progress in meeting those standards. In this atmosphere, Congress has
enacted such laws as the Government Performance and Results Act and the No Child Left Behind Act.
School systems and government agencies are asked to set goals, track progress, analyze strengths and
weaknesses in programs, and report on their achievements, with consequences for unmet goals. Likewise,
early childhood education and intervention programs are increasingly being asked to prove their worth.

In 2006, Congress requested that the National Research Council conduct a study of
developmental outcomes and appropriate assessment of young children. With funding from the Office of
Head Start in the U.S. Department of Health and Human Services, the specific charge to this committee
was the identification of important outcomes for children from birth to age 5 and the quality and purposes
of different techniques and instruments for developmental assessments.

The committee’s review highlights two key principles. First, the purpose of an assessment should
guide assessment decisions. Second, assessment activity should be conducted within a coherent system
of medical, educational, and family support services that promote optimal development for all children.

Our focus on the need for purposefulness and systematicity is particularly important at this time,
because young children are currently being assessed for a wide array of purposes, across a wide array of
domains, and in multiple service settings. The increase in the amount of assessment raises understandable
worries about whether assessments are selected, implemented, and interpreted correctly. Assessments of
children may be used for purposes as diverse as determining the level of functioning of individual
children, guiding instruction, or measuring functioning at the program, community, or state level.

Different purposes require different types of assessments, and the evidentiary base that supports
the use of an assessment for one purpose may not be suitable for another. As the consequences of
assessment findings become weightier, the accuracy and quality of the instruments used to provide
findings must be more certain. Decisions based on an assessment that is used to monitor the progress of
one child can be important to that child and her family and thus must be taken with caution, but they can
also be challenged and revisited more easily than assessments used to determine the fate or funding for
groups of children, such as those attending a local child care center, an early education program, or a
nationwide program like Head Start. When used for purposes of program evaluation and accountability,
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often called high stakes,' assessments can have major consequences for large numbers of children and
families, for the community served by the program, and for policy.

If decisions about individual children or about programs are to be defended, the system of
assessment must reflect the highest standards of evidence in three domains: the psychometric properties
of the instruments used in the assessment system; the evidence supporting the appropriateness of the
assessment instruments for different ethnic, racial, language, functional status, and age group populations;
and the domains that serve as the focus of the assessment. In addition, resources need to be directed to
the training of assessors, the analysis and reporting of results, and the interpretation of those results.

Such attention is especially warranted when making decisions about whether programs will continue to be
funded by tax monies.

The purpose and system principles apply as well to the interpretation, use, and communication of
assessment data. Collecting data should be preceded by planning how the data will be used, who should
have access to them, in what decisions they will play a role, and what stakeholders need to know about
them. Ideally, any assessment activity benefits children by providing information that can be used to
inform their caregivers and teachers, to improve the quality of their care and educational environments,
and to identify child risk factors that can be remedied. But assessments may also have adverse
consequences. Direct assessments may make children feel anxious, incompetent, or bored, and indirect
assessments may constitute a burden on adults. An assessment activity may also deflect time and
resources from instruction, and assessments cost money. It is therefore important to ensure that the value
of the information gathered through assessments outweighs any negative effects on adults or children and
that it merits the investment of resources.

Purposeful and systematic assessment requires decisions about what to assess. In this study, the
committee focuses on five domains that build on the school readiness work of the National Education
Goals Panel (1995) :

1. physical well-being and motor development,

2. social and emotional development,

3. approaches toward learning,

4. language development (including emergent literacy), and

5. cognition and general knowledge (including mathematics and science).

This list reflects state early learning standards, guidelines from organizations focused on the welfare of
young children, and the status of available assessment instruments. The domains are not specific about
many areas of potential interest to parents, to educators, and to society, such as art, music, creativity,
prosocial behavior, and morality. Also, for some purposes and for some children, including infants and
preschool children with disabilities, a functional rather than a domain-specific approach to assessment
may be appropriate.

Once a purpose has been established and a set of domains selected, the next challenge is to
identify the best assessment instrument; this may be one that is widely used, or an adaptation of a
previously used instrument, or in some cases a newly developed instrument. The varied available
approaches, which include conducting direct assessments, interviewing parents or teachers, observing

! We have adopted the following definition of high-stakes assessment (see Appendix A): Tests and/or assessment
processes for which the results lead to significant sanctions or rewards for children, their teachers, administrators,
schools/programs, and/or school systems. Sanctions may be direct (e.g., retention in grade for children, reassignment for teachers,
reorganization for schools) or unintended (e.g., narrowing of the curriculum, increased dropping out).
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children in natural or slightly structured settings, and analyzing their work, all constitute rich sources of
information. Issues of psychometric adequacy, in particular the validity of the instrument chosen for all
the subgroups of children to be considered, are paramount, for observational and interview instruments as
well as direct assessments.

The remainder of this summary presents guidelines for assessment related to four issues:

purposes, domains and measures, implementation, and systems. The summary concludes with key points
for a future research agenda.

P-1)

P-2)

P-3)

GUIDELINES ON PURPOSES OF ASSESSMENT

Public and private entities undertaking the assessment of young children should make the
purposes of assessment explicit and public.

The assessment strategy—which assessments to use, how often to administer them, how long
they should be, how the domain of items or children or programs should be sampled—should
match the stated purpose and require the minimum amount of time to obtain valid results for that
purpose. Even assessments that do not directly involve children, such as classroom observations,
teacher rating forms, collection of work products, impose a burden on adults and will require
advance planning for using the information.

Those charged with selecting assessments need to weigh options carefully, considering the
appropriateness of candidate assessments for the desired purpose and for use with all the
subgroups of children to be included. Although the same measure may be used for more than one
purpose, prior consideration of all potential purposes is essential, as is careful analysis of the
actual content of the assessment instrument. Direct examination of the assessment items is
important because the title of a measure does not always reflect the content.

GUIDELINES ON DOMAINS AND MEASURES OF DEVELOPMENTAL OUTCOMES

D-1)

D-2)

D-3)

D-4)

D-5)

Domains included when assessing child outcomes and the quality of education programs should
be expanded beyond those traditionally emphasized (language, literacy, and mathematics) to
include others, such as affect, interpersonal interaction, and opportunities for self-expression.

Support is needed to develop measures of approaches to learning and socioemotional functioning,
as well as other currently neglected domains, such as art, music, creativity, and interpersonal
skills.

Studies of the child outcomes of greatest importance to parents, including those from ethnic
minority and immigrant groups, are needed to ensure that assessment instruments are available
for domains (and thinking about domains) emphasized in different cultural perspectives, for
example, proficiency in the native language as well as in English.

For children with disabilities and special needs, domain-based assessments may need to be
replaced or supplemented with more functional approaches.

Selecting domains to assess requires first establishing the purposes of the assessment, then
deciding which of the various possible domains dictated by the purposes can best be assessed
using available instruments of proven reliability and validity, and considering what the costs will
be of omitting domains from the assessment system (e.g., reduction of their importance in the
eyes of practitioners or parents).
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I-1)

1-2)

1-3)

1-4)

|-5)

1-6)

1-7)

1-8)

1-9)

a)

b)

d)

GUIDELINES ON INSTRUMENT SELECTION AND IMPLEMENTATION

Selection of a tool or instrument should always include careful attention to its psychometric
properties.

Assessment tools should be chosen that have been shown to have acceptable levels of validity and
reliability evidence for the purposes for which they will be used and the populations that will be
assessed.

Those charged with implementing assessment systems need to make sure that procedures are in
place to examine validity data as part of instrument selection and then to examine the data being
produced with the instrument to ensure that the scores being generated are valid for the purposes
for which they are being used.

Test developers and others need to collect and make available evidence about the validity of
inferences for language and cultural minority groups and for children with disabilities.

Program directors, policy makers, and others who select instruments for assessments should
receive instruction in how to select and use assessment instruments.

Assessments should not be given without clear plans for follow-up steps that use the information
productively and appropriately.

When assessments are carried out, primary caregivers should be informed in advance about their
purposes and focus. When assessments are for screening purposes, primary caregivers should be
informed promptly about the results, in particular whether they indicate a need for further
diagnostic assessment.

Pediatricians, primary medical caregivers, and other qualified personnel should screen for
maternal or family factors that might impact child outcomes—child abuse risk, maternal
depression, and other factors known to relate to later outcomes.

Screening assessment should be done only when the available instruments are informative and
have good predictive validity.

Assessors, teachers, and program administrators should be able to articulate the purpose of
assessments to parents and others.

Assessors should be trained to meet a clearly specified level of expertise in administering
assessments, should be monitored systematically, and should be reevaluated occasionally.
Teachers or other program staff may administer assessments if they are carefully supervised and
if reliability checks and monitoring are in place to ensure adherence to approved procedures.

States or other groups selecting high-stakes assessments should leave an audit trail—a public
record of the decision making that was part of the design and development of the assessment
system. These decisions would include why the assessment data are being collected, why a
particular set of outcomes was selected for assessment, why the particular tools were selected,
how the results will be reported and to whom, as well as how the assessors were trained and the
assessment process was monitored.

For large-scale assessment systems, decisions regarding instrument selection or development for
young children should be made by individuals with the requisite programmatic and technical
knowledge and after careful consideration of a variety of factors, including existing research,
recommended practice, and available resources. Given the broad-based knowledge needed to
make such decisions wisely, they cannot be made by a single individual or by fiat in legislation.
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1-10)

I-11)

5-1)

5-2)

Policy and legislation should allow for the adoption of new instruments as they are developed and
validated.

Assessment tools should be constructed and selected for use in accordance with principles of
universal design, so they will be accessible to, valid, and appropriate for the greatest possible
number of children. Children with disabilities may still need accommodations, but this need
should be minimized.

Extreme caution needs to be exercised in reaching conclusions about the status and progress of, as
well as the effectiveness of programs serving, young children with special needs, children from
language-minority homes, and other children from groups not well represented in norming or
validation samples, until more information about assessment use is available and better measures
are developed.

GUIDELINES ON SYSTEMS

An effective early childhood assessment system must be part of a larger system with a strong
infrastructure to support children’s care and education. The infrastructure is the foundation on
which the assessment systems rest and is critical to its smooth and effective functioning. The
infrastructure should encompass several components that together form the system:

Standards: A comprehensive, well-articulated set of standards for both program quality and
children’s learning that are aligned to one another and that define the constructs of interest as well
as child outcomes that demonstrate that the learning described in the standard has occurred.

Assessments: Multiple approaches to documenting child development and learning and
reviewing program quality that are of high quality and connect to one another in well-defined
ways, from which strategic selection can be made depending on specific purposes.

Reporting: Maintenance of an integrated database of assessment instruments and results (with
appropriate safeguards of confidentiality) that is accessible to potential users, that provides
information about how the instruments and scores relate to standards, and that can generate
reports for varied audiences and purposes.

Professional development: Ongoing opportunities provided to those at all levels (policy makers,
program directors, assessment administrators, practitioners) to understand the standards and the
assessments and to learn to use the data and data reports with integrity for their own purposes.

Opportunity to learn: Procedures to assess whether the environments in which children are
spending time offer high-quality support for development and learning, as well as safety,
enjoyment, and affectively positive relationships, and to direct support to those that fall short.

Inclusion: Methods and procedures for ensuring that all children served by the program will be
assessed fairly, regardless of their language, culture, or disabilities, and with tools that provide
useful information for fostering their development and learning.

Resources: The assurance that the financial resources needed to ensure the development and
implementation of the system components will be available.

Monitoring and evaluation: Continuous monitoring of the system itself to ensure that it is
operating effectively and that all elements are working together to serve the interests of the
children. This entire infrastructure must be in place to create and sustain an assessment
subsystem within a larger system of early childhood care and education.

A successful system of assessments must be coherent in a variety of ways. It should be
horizontally coherent, with the curriculum, instruction, and assessment all aligned with the early
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S-3)

S-4)

S-5)

S-6)

S-7)

S-8)

learning and development standards and with the program standards, targeting the same goals for
learning, and working together to support children’s developing knowledge and skill across all
domains. It should be vertically coherent, with a shared understanding at all levels of the system
of the goals for children’s learning and development that underlie the standards, as well as
consensus about the purposes and uses of assessment. It should be developmentally coherent,
taking into account what is known about how children’s skills and understanding develop over
time and the content knowledge, abilities, and understanding that are needed for learning to
progress at each stage of the process. The California Desired Results Developmental Profile
provides an example of movement toward a multiply coherent system. These coherences drive the
design of all the subsystems. For example, the development of early learning standards,
curriculum, and the design of teaching practices and assessments should be guided by the same
framework for understanding what is being attempted in the classroom that informs the training
of beginning teachers and the continuing professional development of experienced teachers. The
reporting of assessment results to parents, teachers, and other stakeholders should also be based
on this same framework, as should the evaluations of effectiveness built into all systems. Each
child should have an equivalent opportunity to achieve the defined goals, and the allocation of
resources should reflect those goals.

Following the best possible assessment practices is especially crucial in cases in which
assessment can have significant consequences for children, teachers, or programs. The 1999
National Research Council report High Stakes: Testing for Tracking, Promotion, and Graduation
urged extreme caution in basing high-stakes decisions on assessment outcomes, and we conclude
that even more extreme caution is needed when dealing with young children from birth to age 5
and with the early care and education system. We emphasize that a primary purpose of assessing
children or classrooms is to improve the quality of early childhood care and education by
identifying where more support, professional development, or funding is needed and by providing
classroom personnel with tools to track children’s growth and adjust instruction.

Accountability is another important purpose for assessment, especially when significant state or
federal investments are made in early childhood programs. Program-level accountability should
involve high stakes only under very well-defined conditions: (a) data about input factors are fully
taken into account, (b) quality rating systems information or other program quality information
has been considered in conjunction with child measures, (c) the programs have been provided
with all the supports needed to improve, and (d) it is clear that restructuring or shutting the
program down will not have worse consequences for children than leaving it open. Similarly,
high stakes for teachers should not be imposed on the basis of classroom functioning or child
outcomes alone. Information about access to resources and support for teachers should be
gathered and carefully considered in all such decisions, because sanctioning teachers for the
failure of the system to support them is inappropriate.

Performance (classroom-based) assessments of children can be used for accountability, if
objectivity is ensured by checking a sample of the assessments for reliability and consistency, if
the results are appropriately contextualized in information about the program, and if careful
safeguards are in place to prevent misuse of information.

Minimizing the burdens of assessment is an important goal; being clear about purpose and
embedding any individual assessment decision into a larger system can limit the time and money
invested in assessment.

It is important to establish a common way of identifying children for services across the early
care and education, family support, health, and welfare sectors.

Implementing assessment procedures requires skilled administrators who have been carefully
trained in the assessment procedures to be implemented; because direct assessments with young
children can be particularly challenging, more training may be required for such assessments.
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S-9)  Implementation of a system-level approach requires having services available to meet the needs
of all children identified through screening, as well as requiring follow-up with more in-depth
assessments.

S-10) If services are not available, it can be appropriate to use screening assessments and then use the
results to argue for expansion of services. Failure to screen when services are not available may
lead to underestimation of the need for services.

RESEARCH AGENDA

Among the tasks of the committee was the development of a research agenda to improve the
quality and suitability of developmental assessment, across a wide array of purposes and for the benefit of
all the various subgroups of children who will eventually be entering kindergarten. References to the need
for research on assessment tools and the building of an assessment system are distributed throughout this
document. Major topics of recommended research, with details in Chapter 11, are:

o Research related to instrument development,
e Research related to assessment processes,
e Research on the use of assessment tools and processes with special populations, and

e Research related to accountability.

CONCLUSION

Well-planned and effective assessment can inform teaching and program improvement, and
contribute to better outcomes for children. Current assessment practices do not universally reflect the
available information about how to do assessment well. This report affirms that assessments can make
crucial contributions to the improvement of children’s well-being, but only if they are well designed,
implemented effectively, developed in the context of systematic planning, and are interpreted and used
appropriately. Otherwise, assessment of children and programs can have negative consequences for both.
The value of assessments therefore requires fundamental attention to their purpose and the design of the
larger systems in which they are used.

REFERENCE
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Part |
Early Childhood Assessment

In this part of the report, we present an introduction to the work, in Chapter 1, with an
explanation of the policy context for the study, the Committee’s charge, the Committee’s
approach to the work, and the structure of the report.

In Chapter 2, we discuss purposeful assessment, emphasizing the importance of
determining the purposes of any assessment before proceeding to design, develop, or implement
it. We review some common purposes for assessing young children, and introduce some
guidelines for such assessments developed by respected organizations concerned with the care
and education of young children. We also introduce the special issues attendant to using
assessment of young children for accountability purposes.

In Chapter 3, we provide some historical context for this study. We review the recent
history of the development of early childhood learning standards and assessments, especially in
the states and the federal government, with a discussion of the societal and governmental
changes that have motivated some of these efforts.
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1
Introduction

Every society nurtures a set of goals for its children, although the balance among those goals may
be contested within societies and may vary across them. People want their children to be safe and healthy,
to be happy and well-adjusted, to be competent in some array of domains and accomplished in one or two
of those, to be trustworthy, to have good friends and to establish loving relationships, to be guided by
ethical commitments, and to be prepared cognitively and morally to contribute to society in small or large
ways. Each of those goals encompasses wide variation: some parents value accomplishment in athletics
highly, while others value music, and yet others value academics above all. Ethical commitments for
some parents imply the adherence to a particular creed, and for others mean wrestling to develop one’s
own moral imperatives. Happiness for some means ongoing membership in family or clan, and for others
means increasing individualization and independence. Nonetheless, at least at the general level sketched
here, these societal goals for childhood are widely shared.

THE POLICY CONTEXT

Policies focused on child development connect to a subset of these goals rather well and have
largely ignored others. Policies promote infant and child safety and physical health, but societal attention
to children’s mental health is much less universal. Education policies, starting with the common school
and continuing through the No Child Left Behind Act of 2001, have been designed to ensure adequate
accomplishments in particular domains; reading and mathematics are almost always included, but science,
history, literature, art, music, and athletics receive more intermittent and contested support. American
society has largely avoided making policies related to “positive ethics”—how one should act—consistent
with the separation of church and state. The criminal code can be seen as a set of ethical guidelines
focusing on the negative side—what one should not do—»but here as well the policies relevant to children
typically exempt them from full responsibility even for wrongful actions.

The largest body of child-oriented federal, state, and local policies focuses on a subset of goals
for child development: it is fairly uncontroversial that society should legislate and appropriate funding to
ensure safety and health and to promote academic achievement. Much less attention has traditionally
been devoted to happiness; trustworthiness; friendship and social relationships; membership in family,
society, or nation; moral development; or leading a productive life.

One might conceptualize the policies as a map that provides a distorted representation of the
underlying landscape, much as the Mercator projection of the earth greatly overestimates the areas of land
masses at the poles. The “policy projection” of child development has often shrunk the size of social,
emotional, and relational domains to focus on health and academics. This perspective directly reflects
(and may indeed result from) the “researcher’s projection” and the associated “measurement projection.”
Somewhat more attention has been given by the field of child development to language, literacy, and
cognition than to happiness, emotional health, friendship, or morality (although some of these goals are
beginning to attract research attention and to be represented in states’ early childhood standards), and the
tools available to measure development in that first set of domains are more numerous and more precise.

Assessment strategies also traditionally have focused on rather discrete aspects of a child’s
functioning, such as vocabulary or fine motor skills, because these lend themselves more readily to
measurement. Discrete skills are valuable and valued because they allow children to carry out meaningful
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and important functions in day-to-day life, such as having conversations and forming friendships,
understanding family stories and stories in books, and taking care of their own feeding and dressing needs.
How children put discrete skills together to be able to carry out important day-to-day life functions is
important from an outcomes perspective, but measurement strategies have not typically focused on more
global functioning.

It goes far beyond the charge of this committee to analyze the history of this situation or to
investigate the direction of causality; perhaps the ease of measurement in some domains has led to greater
interest in them, or perhaps interest in them has led to better measurement. Nonetheless, we wish to
emphasize that we are acutely aware of the danger of writing a report about “developmental outcomes and
assessments” that takes for granted the outcomes and assessments available, without at least inquiring
what the impact might be of a different or expanded set.

We also wish to emphasize our view, consistent with that of most developmental theorists, that
understanding children’s development of any outcome requires having information not just about a
child’s performance on the assessment but also about the conditions that have led to that performance and
the conditions under which the performance is assessed. Many early childhood educators prefer indirect
forms of assessment, such as observation of the child in a natural environment or parent or caregiver
reports, to direct assessment. Nonetheless, direct assessments are widely used and offer rich information
about individual children and groups of children. When they are used, however, the scores obtained
should be richly contextualized. A child’s score on a vocabulary test reflects not just the child’s capacity
to learn words, but also the language environment in which the child has lived since birth, the child’s ease
with the testing procedure, and the child’s relationship with the tester. The younger the child, the more
important are these considerations.

Policy makers recognize the importance of the environment in determining child outcomes; many
of the initiatives they propose and support are designed to change that environment in order to influence
the outcomes, for example by preventing malnutrition in pregnant women and infants, or increasing
resources for early childhood education, or promoting time for recess and active play to reduce obesity.
Social policy makers are committed environmentalists when designing programs, but they too often forget
their environmentalist convictions when dictating ways of assessing the outcomes of those programs.

Assessment of young children is crucial in meeting a variety of purposes. It provides information
with which caregivers and teachers can better understand individual children’s developmental progress
and status and how well they are learning, and it can inform caregiving, instruction and provision of
needed services. It helps early childhood program staff determine how well they are meeting their
objectives for the children they serve, and it informs program design and implementation. It provides
some of the information needed for program accountability and contributes to advancing knowledge of
child development.

Furthermore, the tools available for assessing young children and their environments have
increased vastly in number and variety in recent years. Advances in child development research and
demands from educators, evaluation researchers, and policy makers have converged to provide a dizzying
array of assessment options—thus enhancing the urgency of providing some guidelines for deciding when
and what to assess, choosing and using assessment tools, and interpreting assessment data.

The assessment of young children’s development and learning has taken on new importance as
investment in early childhood education rises. Private and government organizations are increasingly
implementing programs for young children, many of them targeted toward those from disadvantaged
homes and communities. These programs attempt to improve children’s chances for optimal development
by compensating in various ways for perceived deficiencies. Some of the more intensive interventions
include teaching parenting skills through home visits, providing child care services that nurture
development, and offering such preschool programs as Head Start and state prekindergarten (pre-K)
programs.
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At the same time, the last decade or so has seen societal and government initiatives promoting
accountability for such programs, especially those that are publicly funded. In this atmosphere, laws like
the Government Performance and Results Act and the No Child Left Behind Act have been passed.
School systems and government agencies are being asked to set goals, track progress, analyze strengths
and weaknesses, and report on their achievements, with consequences when goals are not met. It is
therefore not surprising that there is now considerable demand for early childhood intervention programs
to prove their worth.

This desire for accountability in early childhood programs may lead quite directly to the
proposition that it is possible (and reasonable) to measure program quality and hold programs accountable
by measuring the “outputs” or “products” of the programs—that is, assessing the children. After all, that
is what is being done for school-age children to satisfy the requirements of the No Child Left Behind Act,
and pressures for standards, assessment, and accountability have multiplied for young children as well.
We argue in this volume, though, that thinking about accountability for early childhood programs requires
an understanding of much more than just how well children score on tests. Interpreting outcome scores
collected from children in an early childhood program requires the presence of a larger system, in the
context of which particular assessments are selected, implemented, and interpreted. Using child outcome
scores properly requires that a number of conditions be met:

A clearly articulated purpose for the testing;

Identification of why particular assessments were selected in relation to the purpose;

A clear theory connecting the assessment results and quality of care;

Observation of the quality of instruction and specification of what would be needed for
improvement;

A clear plan for following up to improve program quality;

Strategizing to collect the required information with a minimum of testing;

7. Appropriate preparation of testers to minimize disruptive effects on children’s responses.

PoONME

oo

On one hand, we recognize that having all these conditions in place is challenging. Doing assessment
well is difficult, and designing assessment systems that serve the purpose of ensuring optimal outcomes
for young children requires the investment of time, money, and considerable expertise. Failing to make
those investments risks negative effects on children, on those responsible for care and education of young
children, and ultimately on society. On the other hand, implementing assessment as a crucial, though
neither simple nor inexpensive, part of a well-articulated early childhood care and education system offers
the possibility of improved programs, better informed parents and care and education providers, happier
and more accomplished children, and more solid evidence concerning program effectiveness.

THE COMMITTEE’S CHARGE

In the context described above, the U.S. Department of Health and Human Services Office of
Head Start implemented the Head Start National Reporting System (NRS) in 2003. (This assessment and
its origins are discussed more fully in Chapter 3.) The NRS met with a great deal of well-publicized
critical reaction from early childhood researchers and advocates, some of it based on the belief that such
an assessment was inappropriate, and some criticizing the NRS design, development, and implementation
process. Partly in response to this criticism, Congress included a requirement for an independent study by
the National Research Council (NRC) of developmental outcomes and their assessment in funding
legislation for the Administration for Children and Families (ACF) in fiscal year (FY) 2006.

In September 2006, the NRC, an operating arm of the National Academies, entered into a contract
with the Office of Head Start of the Administration for Children and Families in the U.S. Department of
Health and Human Services, at the request of the House Subcommittee on Education, to perform this
study. The study was overseen jointly by the Board on Children, Youth, and Families (a joint activity of
the NRC and the Institute of Medicine) and the NRC’s Board on Testing and Assessment. The
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Committee on Developmental Outcomes and Assessments for Young Children was appointed following
the procedures mandated for all NRC committee appointments. Those procedures are designed to ensure
that committee members are chosen for their expertise, independence, and diversity and that the
committee’s membership is balanced and without conflicts of interest. Brief biographies of the
committee members appear in Appendix E.

The committee’s charge as described in the contract with the Administration for Children and
Families reads:

The committee will respond to a Congressional mandate for a National Research Council
panel to "review and provide guidance on appropriate outcomes and assessments for young
children." The committee will focus on two key topics: (1) the identification of key outcomes
associated with early stages of child development for children ages 0-5, and (2) the quality and
purpose of different state-of-the art techniques and instruments for developmental assessments.

In the first area, the committee will review the research base associated with
developmental outcomes for children ages 0-5 in different domains, including physical, cognitive,
social, psychobiological, and emotional. This review will include consideration of the range of
variation associated with developmental outcomes in different child populations according to
gender, SES status, race/ethnicity, and age. Special attention will be given to outcomes that are
specified as the focus of early childhood programming, such as Head Start, as well as outcomes
that allow states to monitor the developmental capacities of young children and to support
programs that make positive contributions to these outcomes.

In the second area, the committee will examine the available range of techniques and
instruments for assessing these outcomes, paying particular attention to the empirical evidence
available about the reliability, validity, fairness and other considerations related to the quality and
use of the developmental assessments. The review will consider issues related to the use of
assessments in screening the developmental status of special populations of children (such as
children with developmental disabilities, children from minority cultures, and children whose
home language is not English).

The committee will also examine the criteria that should guide the selection of
assessment techniques for different purposes, such as guiding curriculum and instructional
decisions for individual children, or program evaluation and program accountability, and the
ability to link early childhood interventions such as Head Start with wider community goals for
young children. Special consideration will be given to the training requirements that are
necessary for the use of assessments in different program settings and with different child
populations. The committee will, to the extent possible, identify opportunities to link
measurement improvement strategies within diverse settings (such as educational, developmental,
and pediatric programs for young children) to avoid duplication and to maximize collaboration
and efficiencies.

The committee will provide recommendations to practitioners and policymakers about
criteria for the selection of appropriate assessment tools for different purposes, as well as how to
collect and use contextual information to interpret assessment results appropriately for young
children. The committee will also develop a research agenda to improve the quality and
suitability of developmental assessment tools that can be used in a variety of early childhood
program and service environments.

THE COMMITTEE’S APPROACH

At the first meeting, the committee identified information needs in several domains and
developed plans for obtaining and analyzing the needed information and for organizing the report. After
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reviewing the charge and the time available to complete the work, the committee discussed the scope of
the tasks and determined what would and would not be attempted. We did not think it appropriate to
perform in-depth technical reviews of existing instruments, nor to attempt to develop a list of “approved”
assessment instruments. We chose instead to develop principles and criteria for the selection of
appropriate instruments for various assessment purposes.

The committee gathered information from a broad range of sources on a number of issues:

e Appropriate purposes for assessing young children and uses for assessment results

o Defining appropriate uses and identifying user groups

o ldentifying potential misuses of assessment results

0 Using children’s assessment results to make decisions about programs
e Decisions to be made in assessing young children

0 Choosing domains that should be assessed

0 Selecting direct versus observational, in-context, or “authentic” assessment

0 Deciding when to sample children or items (or both) versus administering all items to all children
e Reviewing psychometric criteria

o Defining reliability and validity in assessments for young children

0 Reviewing a sample of available assessments for their psychometric adequacy

o Seeking information about validity in less frequently studied populations
o Information and opinions about the National Reporting System

o Special challenges of assessing language-minority children and children with disabilities in a fair and
useful manner.

We used several methods to gather the information needed, including literature review, briefings
by the Administration for Children and Families and congressional staff and others, and a public forum
for stakeholders.

The committee and staff searched for and reviewed a large number of ACF documents and online
information relevant to Head Start and Early Head Start programs and to the National Reporting System,
the assessment effort instituted by Head Start in 2003 that was a major impetus for the commissioning of
this report. Committee members drew on their expertise and professional experience in child development,
early childhood care and education, and assessment in reviewing and evaluating these materials. The
ACF materials reviewed include:

o Documents describing Head Start and Early Head Start programs, standards, frameworks, and
research projects;

e Documents describing the National Reporting System, as well as its development and
implementation;

e Web pages maintained by ACF organizations, including Head Start, the Office of Planning,
Research and Evaluation, the Early Childhood Learning and Knowledge Center, the National
Head Start Association, and others.

The committee also reviewed reports of the U.S. Government Accountability Office, the U.S.
Department of Education, and other agencies relevant to early childhood assessment. In addition to all of
these materials, some of the stakeholders and other sources provided documents for our review. Some of
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these were clearly opinion pieces advocating specific points of view or courses of action and were
evaluated as such.

The committee reviewed scientific and professional literature in early childhood development and
assessment, as well as information on early learning guidelines, standards, and frameworks developed by
states and by organizations active in early childhood education. We were especially interested in
materials on developmental outcomes, assessment methods, and instruments, including existing reviews
of early childhood assessment instruments and material on children in special populations and with
special needs. Previous NRC reports including From Neurons to Neighborhoods: The Science of Early
Childhood Development (National Research Council and Institute of Medicine, 2000) and Eager to Learn:
Educating Our Preschoolers (National Research Council, 2001), also provided much useful information.
We read with special interest the report of the National Early Childhood Accountability Task Force,
released about halfway through our work, and received a briefing on that report from the task force chair.*

We invited ACF personnel and staff members of the House and Senate education subcommittees
to brief the committee at our first meeting. Some ACF personnel also attended the stakeholder forum,
described below. The committee also asked for and received briefings from some individuals
representing organizations involved with the National Reporting System, to better understand the issues
surrounding that assessment. Nicholas Zill of Westat, the contractor with major responsibility for its
development and implementation, briefed the committee at the first meeting, as did Samuel Meisels, a
prominent child development researcher and critic of the NRS.

In order to better understand the issues in the child development and early education community
concerning assessments, the committee decided it would be useful to hear from various stakeholders
involved in or affected by early childhood assessments. It was also important to ensure that the relevant
groups had the opportunity to tell the committee about their views on the issues important to them and
about their specific concerns.

After consultation with ACF staff and general discussion in the committee, a number of
stakeholders were identified. Representatives from these organizations were invited to speak briefly at an
open meeting of the committee structured as a public forum and to submit written responses to questions
posed by the committee. We invited a total of XX organizations to participate in a public forum on July 6,
2007. Appendix B includes the agenda for the meeting, a list of participants, and the list of questions the
stakeholder groups were asked to consider.

The committee made a good-faith effort to reach a broad sampling of stakeholders, although
several interest groups whose inputs we solicited chose not to participate. We understand that we may not
have heard all relevant points of view but worked with the information obtained from those who agreed to
participate.

STRUCTURE OF THE REPORT

This report is organized into four parts. Part | includes this introduction, Chapter 2, on purposes
of assessment, and Chapter 3, a brief history of early childhood standards.

Part 11 concentrates on what should be assessed and why. Chapter 4 discusses screening
assessments, particularly for infants and young toddlers; Chapter 5 focuses on the domains typically
assessed in young children and approaches to assessing them; and Chapter 6 discusses methods for
measuring the quality of early childhood environments.

! Two members of this committee, Eugene Garcia and Jacqueline Jones, were also members of the task force.
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Part 111 focuses on assessment methods. Chapter 7 addresses psychometric issues in assessment,
and Chapter 8 deals with issues in assessing ethnic/racial minority and language-minority children and
children with disabilities. Chapter 9 discusses the implementation of assessments.

Part 1V, on assessing systematically, has two chapters. Chapter 10 is a discussion of the need for
systems of assessment and how that need might be satisfied, and Chapter 11 provides the committee’s
guidance on assessments, including a proposed research agenda.

The report has five appendices. Appendix A is a glossary of some important terms used in our
discussions. Appendix B has information on the stakeholder forum held by as part of the committee’s
information-gathering efforts. Appendix C has information on the domains included in state pre-K
learning standards, as well as a description of recent state standards development. Appendix D provides
sources for detailed information on assessment instruments. Appendix E contains brief biographical
sketches of the committee members and staff.
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2
Purposeful Assessment

Assessment, defined as gathering information in order to make informed instructional decisions,
is an integral part of most early childhood programs. By the mid-elementary level, children in some
school systems may spend several weeks every year completing district and state assessments, and those
in troubled schools probably spend even more time in more formal test preparation activities designed to
ensure that their high-stakes assessment outcomes are acceptable. Since assessment is such a fact of
educational life, it is important to step back and ask: Why is this assessment being done? What purpose
does it have? Is this particular assessment optimal for meeting that purpose?

For younger children, thinking about purpose is equally central. Done well, ongoing assessment
can provide invaluable information to parents and educators about how children grow and develop.
Developmentally appropriate assessment systems can provide information to highlight what children
know and are able to do. However, inappropriate testing of young children runs the risk of generating
insufficient information for the tester and discomfort (or just wasted time) for the testee; such risks are
unacceptable and can be avoided only if it is very clear why people are engaging in the activity and what
benefit will accrue from it.

Furthermore, specifying the purpose of an assessment activity should guide all the decisions that
we write about in this volume: what domains to assess, what assessment procedures to adopt, and how to
interpret and use the information derived from the assessments. We make the case throughout this report
that the selection and use of assessments, in early childhood as elsewhere, should be part of a larger
system that specifies the infrastructure for distributing and delivering medical or educational services,
maintaining quality, supporting professional development, distributing information, and guiding further
planning and decision making. Thus, while in this chapter we focus on the purposes for which one might
choose and use an assessment tool, we return to the theme of purpose in thinking about designing the
systems for assessment in Part V.

A wide range of tools can be used to collect information about children, classrooms, homes, or
programs, and thinking about mode of assessment along with purpose is crucial. Assessment modes
include medical procedures, observation of natural behavior, participant reports using checklists or
surveys, performance in structured versions of natural tasks, and performance on standardized tests.
Given the challenges of direct assessment with very young children, it is worth first considering less
intrusive modes of assessment if they also meet the purposes formulated.

In the following sections we discuss many purposes for which assessment of children’s learning
and development is employed, beginning with several purposes associated with determining the level of
functioning of individual children, and progressing to the purpose of guiding instruction, and then
measuring program or societal performance. After briefly mentioning research uses—employing
assessment to learn more about child development—we present guidance to be kept in mind when
assessing for individual child-focused or accountability purposes, drawing on the wisdom of many
previous reports from organizations interested in promoting the education and welfare of young children.
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DETERMINING AN INDIVIDUAL CHILD’S LEVEL OF FUNCTIONING
Individual-Focused Screening®

Many assessments, particularly in the infancy and toddler period, are designed to screen children
for medical risks. For example, within a few days of birth, infants in the United States are screened for
phenylketonuria (PKU)—a genetic disorder characterized by an inability of the body to use the essential
amino acid, phenylalanine—and in the first year of life infants are screened for vision and hearing deficits.
These screening assessments are typically carried out in pediatric settings. Because their purpose is to
ensure delivery of care or appropriate services to all children with an identified problem or risk, the
screening is designed to minimize false negatives. False positives are less harmful; they may alarm a
parent or generate a costly follow-up, but such mistakes are less severe in consequence than missing a
child who could benefit from early intervention or medical treatment. It is important to ensure that
individual children who fail the screen are followed up with further assessment, both to confirm the
identification and in many cases to specify the source of the difficulty. In Part 11 we document many of
the domains for which screening instruments are available and widely used.

Community-Focused Screening

Although community-focused screening may use the same tools and procedures as individual-
focused screening, its purpose is not individual, but rather to give a picture of risk at the community level.
Thus, for example, if screening for toxic levels of lead is done in an individual-focused way, the response
would be to counsel parents about ways to protect children from lead exposure, as well as to treat them
directly. If done in a community-focused way, the goal might be to identify neighborhoods with a high
risk of lead toxicity, in order to guide the distribution of services or to plan the provision of compensatory
education in those locations, or perhaps even to influence public policy; this could co-occur with the
individual-focused screening goal of informing parents about their children’s health.

Diagnostic Testing

If screening assessments indicate a child’s performance is outside the expected range, then often
further diagnostic assessment is needed to better describe the problem, to locate a cause, or both.
Sometimes the screening and diagnostic instruments are the same; for example, high blood levels of lead
strongly suggest a diagnosis of lead poisoning. But sometimes the screening is uninformative about a
diagnosis. For example, a child who is identified by a language screening assessment as possibly having
delayed language development needs further assessment to determine whether an actual delay exists,
whether there are other, related delays (e.g., intellectual functioning, cognitive processing), and whether
there are obvious causes (e.g., hearing loss).

A particular purpose for which individual diagnostic assessment is increasingly being used is to
determine “response to intervention,” in other words, to test whether interventions are successful in
moderating developmental problems by using diagnostic probes.

Establishing Readiness

A widely used purpose of individual assessment has been to establish the readiness of individual
children to participate in particular educational programs. The concept of readiness in early childhood is

! Screening, assessment, and other terms are defined in Appendix A: Glossary.
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complicated, as are the consequences of a finding that a child is “not ready” (Graue, 2006). Readiness
tests (a form of achievement test) have often been used prior to kindergarten entrance to ascertain
children’s likelihood of success in kindergarten and as a basis on which to make recommendations to
parents about whether to enroll their children in the regular program or in some form of extra-year
program or to postpone kindergarten entry. Using tests for this purpose supersedes the legal establishment
of kindergarten eligibility in state law based on age (Education Commission of the States, 2005). To the
extent that readiness assessments focus on readiness to benefit from reading instruction, they have also
been criticized as embodying a discredited model of literacy development (National Research Council,
1998).

Most of the instruments used to establish readiness have been found to be wanting, leading to
incorrect recommendations about half the time (Meisels, 1987; Shepard, 1997). Using readiness tests to
make recommendations about children’s access to kindergarten is especially troublesome because many
of the children recommended for delayed entry are the ones who would most benefit from participation in
an educational program. Researchers and advocates have consistently recommended against the use of
readiness tests for this purpose (National Association of Early Childhood Specialists in State Departments
of Education, 2000; Shepard and Smith, 1986).

More recently, readiness has become a construct of interest to policy makers as they consider the
needs of children with regard to access to prekindergarten education and as a measure of their status at the
time of entry to kindergarten (Brown, Scott-Little, Amwake, and Wynn, 2007). A number of states now
measure the readiness of children once they have entered kindergarten. It is important to distinguish this
useful application of readiness assessment from that of testing for eligibility.

GUIDING INTERVENTION AND INSTRUCTION

Using ongoing assessment information to guide instructional decisions is a primary purpose of
early childhood assessment and should be a component of a high-quality early childhood program
(National Association for the Education of Young Children and National Association of Early Childhood
Specialists in State Departments of Education, 2003). Similarly, the instructional and therapy services
provided to children receiving early intervention and early childhood special education should be based
on the results of initial assessment information and regularly revised using subsequently collected
information on the child’s progress (Neisworth and Bagnato, 2005).

A case study in the value of reliance on assessment in planning and differentiating instruction is
offered by the Reading First classrooms. Providing primary grade teachers with tools that are relatively
easy to administer and to interpret, as a basis for grouping children and selecting instructional activities,
has massively changed the nature of early literacy instruction in U.S. schools (Center on Education Policy,
2007). A similar shift to an “assessment culture” in preschool classrooms will enable teachers to identify
the learning needs of their students, to provide activities optimally designed to promote their development
across the crucial domains (described in Part 1), and to allocate time optimally to the various domains,
improving children’s progress and promoting their engagement. For example, data from Head Start about
children’s proficiency at the beginning of the year in the domains of emergent literacy, numeracy, and
oral language skills would help teachers decide how much time should be spent in teaching letter
recognition and counting versus promoting vocabulary and sharing books.

In addition to using assessment information to establish a descriptive picture of children’s
strengths and needs and to plan for instruction at program entry, teachers and others working with young
children need to collect ongoing assessment information to track their learning over time. In addition,
assessment information on how children are progressing in each area of the curriculum or with regard to
individualized goals can be aggregated across children to see whether the program as implemented is, for
the children as a group, meeting the needs identified and the goals defined.
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Using Assessments for Planning and Monitoring Children’s Progress

Assessment data used for planning activities and tracking learning collected individually about all
children in a program or classroom can be used at the individual child level (e.g., to identify a child’s
strengths and areas of need) or aggregated across children and used at the classroom level (e.g., to check
the appropriateness and effectiveness of the educational program; to identify strengths and weaknesses of
the group as a whole) and at the center or school level. Teachers and parents are the primary audiences
for assessment information collected to guide instruction. For the potential value of assessment to
improve children’s learning to be realized, teachers also need adequate time to review assessment
information and reflect on its implications for practice. It is now widely recognized that those working in
early childhood classrooms and programs should be purposeful in their educational planning and thus
need to use assessments for planning and monitoring what children are learning.

Criterion-referenced or curriculum-based measures are used to plan instructional activities and
monitor what children are learning. Assessment data can be collected through observation, collection of
children’s work, and talking to them (Dodge, Heroman, Charles, and Maiorca, 2004). The National
Association for the Education of Young Children (NAEY C) and the Division for Early Childhood (DEC)
have formulated recommendations about assessments for use in educational planning and progress
monitoring. Examples of tools for this purpose include the Creative Curriculum’s Developmental
Continuum, the High/Scope Child Observation Record (COR), and the Work Sampling System. Teachers
and other staff must receive training and follow-up on the use of any assessment tool to be able to obtain
valid and reliable information about children’s performance.

Response to Intervention:
A New Application of Assessment for Instruction and Intervention

Response to intervention (RTI) is an approach for identifying and providing systematic
intervention for school-age children who are not making satisfactory progress (Fuchs and Fuchs, 2006).
RTI models vary somewhat but common components include the use of multiple tiers of increasingly
intense interventions, a problem-solving approach to identifying and evaluating instructional strategies,
and an integrated data collection and assessment system to monitor student progress and guide decisions
at every level (Coleman, Buysse, and Neitzel, 2006). The tiers refer to the levels of support a child needs
to succeed in the classroom. The base tier addresses the needs of children who make adequate progress
in a general program, the next tier refers to supports provided to children who need additional general
assistance, and the third tier refers to more specialized assistance for children not succeeding in the
previous tiers. Universal screening with a tool designed for this purpose is implemented in the base tier to
identify children who are not meeting established educational benchmarks in a high-quality instructional
program. Those identified as not making progress are provided with additional empirically supported
interventions or instructional strategies and their progress is monitored on a regular basis to determine the
effectiveness of the intervention, with additional intervention provided to those who continue to show
limited progress.

Although there is considerable interest in applying tiered models to preschool, how the principles
would be applied has not been thoroughly developed, and there has been very little research to date on the
application to early education (Coleman et al., 2006; VanDerHayden and Snyder, 2006). An example of
an RTI application for children under age 5 is a model called Recognition and Response; it is under
development as an approach to early identification and intervention for children with learning disabilities
(Coleman et al., 2006). The developmental and experiential variation in young children presents
challenges for the strict application of RTI’s prescribed universal screening, identification of low-
performing children, and tiered intervention. One concern is whether the early and frequent use of
assessment to single some children out as requiring additional assistance is necessary, or even potentially
harmful, before the children have had the opportunity to benefit from a high-quality preschool experience.
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Much more research is needed on how to apply the assessment and intervention practices of multitiered
models in a way that is consistent with what is known about young children’s development.

EVALUATING THE PERFORMANCE OF A PROGRAM OR SOCIETY

Perhaps the most talked-about of the many purposes for which assessment can be used, especially
since the passage of the No Child Left Behind Act (NCLB) in 2001, is accountability. It is important to
note that the term “accountability” encompasses a number of distinct purposes, which we attempt to
distinguish here.

Program Effectiveness

If a government or an agency is investing money in a program, it makes sense to ask the
questions “Is this program effective? Is it meeting our goals?” Assessment designed to evaluate program
effectiveness against a set of externally defined goals is one form of accountability assessment. This may
look a lot like progress monitoring assessment, and indeed the selection of tools for the two purposes
might be identical. But evaluation differs from progress monitoring in two key ways. First, progress
monitoring assessment is meant to be useful to those inside the program who are responsible for day-to-
day decisions about curriculum and pedagogy, whereas evaluation of program effectiveness is useful to
those making decisions about funding, extending, or terminating programs. Second, progress monitoring
requires data on all relevant domains from all children in a program, whereas in many cases it is possible
to evaluate a program’s effectiveness by sampling children rather than testing them all, or by using a
matrix design to sample different abilities in different children.

Using assessments for accountability purposes may seem simple, but in fact interpreting test data
as reflecting the value of a program can be risky. There are many challenges to the conclusion that a
program in which children perform poorly at the end of the year should be terminated. What if they were
extremely low scorers at program entry and made notable progress, just not enough to reach the norm or
criterion? What if the program is basically sound but disruptions to financing or staffing led to poor
implementation in this particular year? What if the program is potentially good but investments in needed
professional development or curricular materials were denied? What if the alternative program in which
the children would end up if this one is terminated is even worse? Challenges like this have been widely
discussed in the context of accountability consequences for school-age children under NCLB, and they
are equally applicable to programs for preschoolers.

In other words, establishment of program-level accountability is a legitimate and important
purpose for assessment, but not one that can be sensibly met by sole reliance on child-focused assessment
data. Accountability is part of a larger system and cannot be derived from outcome data alone, or even
from pre- and posttest data, on a set of child assessments. We say more about the importance of the larger
system in Chapter 10.

Program Impacts

A more specific purpose for assessing children participating in a particular program is to evaluate
the impact of that program, ideally in comparison to another well-defined treatment (which might be no
program at all), and ideally in the context of random assignment of individuals or classrooms to the two
conditions. Under these circumstances, it is possible to evaluate the impact of the program on children’s
performance on the assessments used. Under these (relatively rarely encountered) ideal experimental
circumstances, it is appropriate to sample children in programs rather than testing them all, and it is
possible, if one is willing to limit claims about program effectiveness to subsets of children, to exclude
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groups of children (English language learners, for example, or children with disabilities) from the
assessment regimen.

Social Benchmarking

Another purpose for early childhood assessment that relates to accountability at a societal level is
social benchmarking—answering questions like “Are 3-year-olds healthier than they were 20 years ago?”
or “How do American 4-year-olds perform compared with Australian 4-year-olds on emergent literacy
tasks?” Social benchmarking efforts include projects like those launched by the National Center for
Education Statistics (the Birth Cohort Study, the Early Childhood Longitudinal Study-Kindergarten) and
individual states (California’s Desired Results Developmental Profile).

These efforts provide profiles of “expectable development” that can be used for comparisons with
smaller groups in particular studies and also as a baseline for comparison with data collected at a later
time. Furthermore, these studies provide policy makers and the public with a view of what the society is
doing well and not so well at. The movement to develop early learning guidelines can be seen as a
contribution to the social benchmarking effort; early learning guidelines represent a set of aspirations
about what children should be able to do, and the social benchmarking assessments provide information
about the reality.

ADVANCING KNOWLEDGE OF CHILD DEVELOPMENT

Finally, a major purpose of assessment—and a major source of the assessments widely used for
the purposes discussed in this chapter—is for research to advance knowledge of child development. It
goes far beyond our charge to discuss in any detail the use of assessments for research purposes.
Furthermore, there exist robust mechanisms—peer review of journal articles, peer review of grant
proposals, institutional review boards for the use of human subjects—for providing guidance to
researchers in selecting, administering, and interpreting the results of assessments of young children.
Nonetheless, because researchers of child development have indeed innovated and in many cases refined
the tools adopted for use by education practitioners and policy makers, it seems churlish not to
acknowledge this important and generative line of work.

GUIDELINES FOR ADMINISTERING AND USING CHILD ASSESSMENTS
APPROPRIATELY FOR VARIOUS PURPOSES

Organizations concerned with early childhood development and learning have recognized the
potential good that can come of child assessment as well as the harm that incorrect uses or interpretations
of such assessments can cause. Several of them have developed position statements or guidelines for the
use of assessments with young children, with the intention of maximizing the benefits and preventing
harm. These documents are listed in Box 2-1.

Although the list of documents is long, the more recent of them incorporate and expand on the
earlier ones to a large extent. Thus, the entire set represents a relatively coherent set of guidelines for
selection, use, and interpretation of early childhood assessments. Several of these documents agree, for
example, on the following important guidelines for individual assessment:

e Assessments should benefit children: National Education Goals Panel (NEGP), NAEYC, DEC.

o Assessments should meet professional, legal, ethical standards: NAEYC, DEC.
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o Assessments should be designed for a specific purpose and be shown to be psychometrically
sound for that purpose: NEGP, NAEYC, DEC.

o Assessments should be age-appropriate or developmentally/individually appropriate: NEGP,
NAEYC, DEC.

o Parents/family should be involved in assessment when possible: NEGP, NAEYC, DEC.

e Assessments should be linguistically and culturally appropriate/responsive: NEGP, NAEYC,
DEC.

e Assessments should assess developmentally/educationally significant content: NEGP (in
narrative), NAEYC, DEC.

o Assessment information should be gathered from familiar contexts (NEGP), realistic settings and
situations (NAEYC), or be “authentic” (DEC).

e Information should be gathered from multiple sources: NEGP, NAEYC, DEC.
e Assessment results should be used to improve instruction and learning: NAEYC, DEC. NEGP

e Screening should be linked to follow-up assessment: NEGP, NAEYC.

Special Considerations when Using Child Assessments for Accountability

Particular care is needed in moving from child-focused to accountability-focused purposes for
assessment. Data collected for accountability purposes are never meant as a basis for drawing
conclusions or informing program personnel about individual children. Instead, they are meant to be
useful to funders, state and federal policy makers, and others responsible for making decisions about a
program or policy, and for this purpose it is completely appropriate to use sampling. However, in many
cases, states are attempting to use the same data for accountability and for progress monitoring purposes.
The wisdom of this approach is questionable, although the apparent efficiencies are understandably
seductive. Progress monitoring, however, requires data at the individual child level from all children.

Decisions about accountability should never rest solely on findings from child-directed
assessments. Information about the conditions under which the program is operating and about the
characteristics of the families and children it is serving are crucial to making valid inferences from child
performance to program quality. (Many other safeguards must also be in place, which are discussed in
Part 111.) Considerable guidance about accountability assessment is available from the documents listed
in Box 2-1, as well as from a recent Pew Foundation Report (National Early Childhood Accountability
Task Force, 2007).

The tools used for various accountability purposes are often adaptations of tools developed for
other purposes. The large-scale, large-sample assessment sweeps needed for accountability purposes
impose a particular set of requirements: relatively brief assessments that can be administered and
interpreted in standardized and straightforward ways. These requirements are particularly difficult to
meet when assessing young children. Standardization of administration conflicts with establishing a
trusting relationship with a child, for example, and standardization of interpretation conflicts with using
all the information available. The reliability of standardized tests is threatened when they are shortened
for use with large groups, and brief forms may generate information too sparse to be interpretable, in
particular for children from language and cultural minorities and children with disabilities. Thus such
abbreviation or adaptation requires careful evaluation of the psychometric properties of the adapted or
abbreviated instruments. Nonetheless, tools developed for other purposes (e.g., PPVT, Bayley, Bates-
MacArthur CDI) are often adapted for use in large-scale evaluations and social benchmarking efforts.
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As noted above, the validity of conclusions about accountability, evaluation, and social
benchmarking extends only to groups that are represented in sufficient numbers among those on whom
the instruments were normed and among those assessed. Language and cultural-minority children and
children with disabilities must typically be either oversampled or excluded from consideration; neither
solution is entirely without problems. Conclusions about the status or development of children in these
groups are also of concern in large-scale assessments because they are highly standardized and often
norm-referenced. Some children with disabilities may not be included because they need
accommodations or because the floor of the assessment is too high. English language learners may not be
included because the assessment is given or exists only in English. Any conclusion about program
accountability requires data about initial as well as final performance.

Another key issue in accountability-related assessment is the selection of the assessment tools to
be used. This step should be as purposeful as the other decisions—when to assess, whom to assess, how
to assess—involved in establishing accountability. Too often these decisions are made by committees or
with input from multiple stakeholders; even with the best intentions, multiple parties may end up
compromising on poor tests. We hope this report provides some guidance to groups making decisions
about instruments to choose for any of the purposes they may be addressing.
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BOX 2-1

Guidelines Documents Promulgated by Major Early Childhood Professional Groups

National Education Goals Panel, Goal 1 Early Childhood Assessments Resource
Group document, Principles and Recommendations for Early Childhood

Assessments, 1998.

Early Childhood Curriculum, Assessment, and Program Evaluation (and an
accompanying extension for English language learners), a position statement
promulgated by the National Association for the Education of Young Children
(NAEYC) and the National Association of Early Childhood Specialists in State
Departments of Education (NAECS/SDE), 2003.

Promoting Positive Outcomes for Children with Disabilities: Recommendations
for Curriculum, Assessment, and Program Evaluation from the Division of Early
Childhood (DEC) of the Council for Exceptional Children, 2007.

Council of Chief State School Officers (CCSSO) set of documents on Building an
Assessment System to Support Successful Early Learners (undated, but circa
2003).
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3
Perspectives on Early Childhood Learning Standards and Assessment

In a perfect world, participants in the development of a set of early childhood services at either a
local or system level would begin by thinking about what is needed to improve the physical well-being
and developmental competence of young children. They would decide what outcomes could be
anticipated for children who participate in a particular well-designed program or set of services. They
would subsequently concern themselves with what standards and processes would be needed to ensure
that participating children would benefit from the program. The planners would select formative
assessments to track children’s progress toward the standards and use this information to guide
instructional adjustments. And finally, reliable and valid processes to assess whether children’s overall
development and learning have met the expectations of the planners would be selected and employed. The
results of such assessment would be used to refine the program practices with the expectation that the
outcomes for children would improve even further.

In the real world, this rarely happens. The underresourced complex of early childhood care and
education settings in the United States is seldom able to implement the ideal sequence of steps at the local,
state, or national level. The federal government, individual states, and local providers usually find
themselves working at least partially backward to create workable processes to determine what the
expectations for children and their families should be, what program standards lead to the
accomplishment of those outcomes, and how to assess children’s status related to the standards as a
function of program participation.

That picture is changing as the early childhood field, as never before, is influenced by and
actively reconfigures itself in response to the burgeoning development of state prekindergarten (pre-K)
programs and accompanying expectations for documentation of children’s progress, the development of
learning standards in K-12 education, the parallel development of state assessment systems, and the
accompanying development of quality rating systems across the early care and education sector.

This chapter describes the development of well-defined expectations for child outcomes—that is,
early learning standards—as a function of participation in an early childhood setting of some kind, how
these learning standards are being used, and how practitioners are able to access information about how to
use them. We use the term “early learning standards,” as defined by the Early Childhood Education
Assessment Consortium of the Council of Chief State School Officers, in collaboration with several early
childhood organizations. Early learning standards are statements that describe expectations for the
learning and development of young children across the domains of health and physical well-being, social
and emotional well-being, approaches to learning, language development and symbol systems and general
knowledge about the world around them (Council of Chief State School Officers and Early Childhood
Education Assessment Consortium, 2007).

Until recently the very idea of defined expectations for what children should know and be able to
do at particular times in these very early years of their lives was rejected by many in the early childhood
field. Policy makers, researchers, program leaders, and teachers have historically depended on structural
program and process standards (e.g., the qualifications of staff, group size and ratio, nature of the
curriculum, provisions for parental involvement, the nature of adult and child interaction) to assess
whether a program was offering a quality experience for children. These sets of program and process
standards exist in forms as diverse as the minimum regulations each state requires for child care settings,
to requirements for operating the federal Head Start program, to regulations for state prekindergarten
programs, to standards for National Association for the Education of Young Children accreditation
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(National Association for the Education of Young Children, 2006). Program standards can reflect the
minimum floor under which a program cannot operate, such as in the case of the states’ child care
regulations, or they can be the highest quality requirements, as in the case of the new Accreditation
Standards of the National Association for the Education of Young Children (2006).

DEVELOPMENT OF EARLY LEARNING STANDARDS

Decades of research on effective programs have demonstrated that children participating in
programs adhering to high-quality program and process standards exhibit improved developmental and
learning outcomes compared with children with no program or those experiencing a low-quality program
(Ackerman and Barnett, 2006; High/Scope Educational Research Foundation, 2002). Many states making
an investment in prekindergarten conduct evaluations of program quality and, in some cases, assess child
outcomes. These studies are in addition to the regular program monitoring done to ensure that programs
meet state standards, and they have increased in number as more and more states have begun to invest
public money in prekindergarten (Gilliam and Zigler, 2001). Michigan, for example, has compelling
longitudinal program evaluation data on the link between program quality and child outcomes in the
Michigan School Readiness Program (High/Scope Educational Research Foundation, in press; National
Institute for Early Education Research, 2005). Few other public or private programs (e.g., child care,
private preschools) are subject to either quality-driven program standards or requirements for assessing
child outcomes.

The earliest state early learning standards were developed by states operating pre-K programs
(typically for 3- and 4-year-olds or just 4-year-olds). Such standards were developed on the premise that
evaluation of child outcomes could not be done without a set of early learning standards against which to
measure children’s progress. Since the early 1990s, there has been an explosion of activity around the
development of state learning standards, and every state now has them except North Dakota (where they
exist in draft form). National early learning standards, such as those developed for Head Start and by
subject-specific professional organizations, have also been created (Council of Chief State School
Officers and Early Childhood Education Assessment Consortium, 2003a; U.S. Department of Health and
Human Services and Administration for Children and Families, 2003). A set of model early learning
standards has been developed by a national committee of experts (Pre-kindergarten Standards Panel
Members, 2002), although a 2003 study found that few states made specific reference to this document
(Council of Chief State School Officers and Early Childhood Education Assessment Consortium, 2003b).

Virtually every report or article about states and their development of early learning expectations
begins with an expression of surprise about how quickly the development process unfolded across the
nation (see Box 3-1). The development and implementation of these standards reflect a significant shift in
how the field has viewed the usefulness of setting expectations for young children’s learning and
development. Appendix C provides more information about state early childhood standards.

While acknowledging that adherence to high-quality program standards substantially increases
the likelihood that participating children will benefit from the program, advocates have been forceful in
expressing reservations about creating these sets of expectations (Hatch, 2001; National Association for
the Education of Young Children and National Association of Early Childhood Specialists in State
Departments of Education, 2002). Such reservations include a number of concerns:

o the threat of ignoring the variability of children’s development and learning and of their
experiences.

e worry that early labeling of the most vulnerable children as “failures” puts their access to
appropriate instruction and thus their future development at risk.
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unfairly judging programs on the basis of whether participating children meet standards, without
taking into account their status at entry to the program or information about the resources
available to the program.

the risk of children being unfairly denied program participation based on what they do or do not
know.

the risk that responsibility for meeting the standards will shift from the adults charged with
providing high-quality learning opportunities to very young children.

whether high-quality teaching will be undermined by the pressure to meet standards, causing the
curriculum to become rigid and focused on test content and the erosion of a child-centered
approach to curriculum development and instructional practices.

whether switching to child outcome standards as the sole criterion for determining the
effectiveness of programs or personnel is unfair. Early childhood services continue to be
underresourced, and poor child outcomes may reflect the lack of resources.

misunderstanding of how to achieve standards frequently appears to engender more teacher-
centered, didactic practices.

Although these concerns cannot be dismissed, it is important to note that early learning standards

were developed as a tool to improve program quality for all children. Their rapid development has
resulted from a combination of policy shifts and an emerging practitioner consensus, influenced by a
number of factors:

The standards-setting activity in K-12 education, which gained momentum after the 1990
establishment of the National Education Goals Panel and the subsequent passage of Goals 2000
by Congress in 1994. This act and its accompanying funding led states to develop or refine K-12
standards in at least the areas of English language arts, mathematics, science, and history.

Greater understanding about the capabilities of young children. Earlier work of the National
Research Council (NRC) has played a key role in informing and developing that understanding
and thereby supporting the development of early learning standards. The most influential NRC
document influencing the development of standards for preschool-age children has been Eager to
Learn: Educating Our Preschoolers (National Research Council, 2001). Other important
influences include From Neurons to Neighborhoods: The Science of Early Childhood
Development (National Research Council and Institute of Medicine, 2000) and Preventing
Reading Difficulties in Young Children (National Research Council, 1998).

Linking of the development of early learning standards with receipt of federal funds from the
Child Care and Development Fund for each state (U.S. Department of Health and Human
Services, Administration for Children and Families, and Administration on Children Youth and
Families, 2002). The requirement that all states develop voluntary early learning guidelines in
language, literacy and mathematics followed the release of the 2002 early childhood initiative,
Good Start, Grow Smart (White House, 2002).

HEAD START CHILD OUTCOMES FRAMEWORK

Head Start is a large, well-known federally funded early childhood services program, serving

over 909,000 children in FY 2006. Actions taken by Head Start are highly visible and embody federal
policies toward early childhood services. The following narrative provides some background for
understanding the evolution of the Head Start National Reporting System.
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Development of the Framework

The Head Start Child Outcomes Framework was developed in response to an unfolding set of
congressional mandates beginning with the 1994 reauthorization of the Head Start Act, which mandated
the development of measures to assess services and administrative and fiscal practices, to be usable for
local self-assessment and peer review, to identify Head Start strengths and weaknesses, and to identify
problem areas (Section 641A).

The earliest response to this mandate by the Head Start Bureau was the creation of a
Pyramid of Services diagram that local programs could use to support and inform continuous program
improvement efforts (see Figure 3-1). The pyramid was also used in the formulation of the Family and
Child Experiences Survey (FACES) (McKey and Tarullo, 1998)."

When Head Start was reauthorized in 1998, programs were required to include specific child
outcomes in their self-assessment process. This requirement led in 2000 to the development of the Child
Outcomes Framework (U.S. Department of Health and Human Services and Administration for Children
Youth and Families, 2003). The development process was informed by the participation of a committee
of outside experts (the Head Start Bureau Technical Work Group on Child Outcomes), who used the
Pyramid of Services as a basis for their deliberations.

Bureau staff also consulted standards documents from professional associations and the existing
state early learning standards, of which 10 sets existed at the time”. Although those sets of state standards
displayed some common elements, great disparity was reflected in the ways the developmental domains
were described and in which domains were included. Some included only a few domains, such as
language and literacy; others reflected the five dimensions described by the National Education Goals
Panel Goal 1 Technical Work Group (1995) or additional content-related domains (e.g., social studies,
science, mathematics, arts).

As had the state leaders, the developers of the Head Start Child Outcomes Framework struggled
with how to organize learning expectations for Head Start children. They settled on eight broad categories
that include the domains in the Goal 1 document (National Education Goals Panel, 1995), with the
addition of the content categories of mathematics, science, and the arts. Expectations related to social
studies were included under the social emotional domain as “knowledge of families and communities™.
The eight general domains in the final document—Ilanguage development, literacy, mathematics, science,
creative arts, social and emotional development, approaches to learning, and physical health and
development—were divided further into 27 domain elements, and 100 examples of more specific
indicators of children's skills, abilities, knowledge, and behaviors considered to be important for school
success (U.S. Department of Health and Human Services, Administration for Children and Families,
Administration for Children Youth and Families, and Head Start Bureau, 2003). Among the 100
indicators were 13 specific, legislatively mandated domain elements or indicators in various language,
literacy, and numeracy skills. Two indicators are specific to the desired outcomes for young children
learning English.

The framework was clearly intended to provide guidance for ongoing child assessment and
program improvement efforts. Several caveats are specified in the introduction: the framework is

L EACES employs direct assessment items from several nationally normed early childhood instruments, along with
teacher reports, parent reports, and observation, to assess numerous cognitive and socioemotional outcomes. It follows children
from their Head Start experiences through kindergarten and into first grade (U.S. Department of Health and Human Services,
Administration for Children and Families, Office of Planning, and Research and Evaluation, 2006)
http://www.acf.hhs.gov/programs/opre/hs/faces/index.html).

2 From Thomas Schultz via personal communication with Committee member Harriet Egertson.

® From S.A. Andersen via personal communication with Committee member Harriet Egertson.
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intended to focus on children ages 3 to 5 rather than younger children and to guide local programs in
selecting, developing, or adapting an assessment instrument or set of assessment tools.

The framework is not intended to be an exhaustive list of everything a child should know or be
able to do by the end of preschool or to be used directly as a checklist for assessing children. There is no
mention of its relationship to curriculum development. The introduction further attempts to broaden
practitioner understanding of the use of the framework: “Information on children's progress on the
Domains, Domain Elements and Indicators can be obtained from multiple sources, such as teacher
observations, analysis of samples of children’s work and performance, parent reports, or direct assessment
of children. Head Start assessment practices should reflect the assumption that children demonstrate
progress over time in development and learning on a developmental continuum, in forms such as
increasing frequency of a behavior or ability; increasing breadth or depth of knowledge and understanding;
or increasing proficiency or independence in exercising a skill or ability” (U.S. Department of Health and
Human Services, Administration for Children and Families, Administration for Children Youth and
Families, and Head Start Bureau, 2000).

GOOD START, GROW SMART INITIATIVE

The next step in the federal effort to prepare children to succeed in school with improved Head
Start programs came in 2002. President George W. Bush mandated the Good Start, Grow Smart initiative
to help states and local communities strengthen early learning for young children. As described in the
executive summary of the initiative, President Bush directed the Department of Health and Human
Services (HHS) to develop a strategy for assessing the standards of learning in early literacy, language,
and numeracy skills in every Head Start center. Every local program was required to assess all children
between the ages of 3 and 5 on these indicators at the beginning, middle, and end of each year and to
analyze the assessment data on the progress and accomplishments of all enrolled children. Federal
program monitoring teams were to conduct onsite reviews of each program’s implementation of these
requirements.

HHS was also directed to design a national reporting system to collect data from every local
program. This system, combined with ongoing Head Start research and onsite program monitoring
reviews, was envisioned as a source of comprehensive information on local program effectiveness. Local
program data would be used to target new efforts in staff training and program improvement to enhance
the capacity of Head Start to increase children’s early literacy and school readiness. In addition, data on
whether a program is successfully teaching standards of learning would be used in HHS evaluations of
local Head Start agency contracts (White House, 2002).

HEAD START NATIONAL REPORTING SYSTEM

The Administration for Children and Families (ACF) responded to the mandate of the Good Start,
Grow Smart initiative to assess children’s progress against uniform national standards by developing the
National Reporting System (NRS), an instrument to be used to assess all 4- and 5-year-olds in Head Start.

The NRS was developed by a contractor, Westat, on an accelerated schedule. Work began in
August 2002. Westat recruited a Technical Work Group of experts in child development, assessment,
measurement, and program evaluation as advisers and also used focus groups and other methods to gather
information and plan the NRS. After a field test in spring 2003, ACF approved a 15-minute assessment
battery, trained Head Start program personnel as assessors, and implemented the NRS for the first time in
fall 2003.

The NRS in its original form assessed skills in four areas: comprehension of spoken English,
tested with a “language screener”; vocabulary; letter naming; and early mathematical skills. Westat and
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its advisers did not include other domains because of the difficulty in finding high-quality instruments
that would meet NRS requirements. Most of the items in the NRS battery were taken from existing
assessment instruments that had been used in Head Start research or in local Head Start assessment
programs.

A Spanish-language version of the assessment was developed as well. In the first year of
implementation, it was administered after the English version to children whose home language was
Spanish and who scored below a cutoff criterion on the language screener.

The National Reporting System aroused much concern on the part of some early childhood
experts.* More than 200 educators, researchers, and practitioners signed letters to Congress in early 2003
laying out their concerns about the NRS, along with some suggested ways to improve it. The letters
ended with the following words: “If we can move ahead on adopting a matrix sampling design for the
proposed Reporting System; if we can ensure that the System is composed of subtests that are reliable,
valid, and fair; and if we can have adequate time to learn how to mount this historically largest-ever effort
to test young children without creating chaos and confusion, then we will have created a system that has a
chance of assisting young, at-risk children” (Meisels et al., 2003).

In May 2005, the Government Accountability Office (GAO) released a report on the first year of
implementation of the National Reporting System (U.S. Government Accountability Office, 2005). In it
the GAO identified several weaknesses in the system and its implementation, noting: “Currently, results
from the first year of the NRS are of limited value for accountability purposes because the Head Start
Bureau has not shown that the NRS meets professional standards for such uses, namely that (1) the NRS
provides reliable information on children’s progress during the Head Start program year, especially for
Spanish-speaking children, and (2) its results are valid measures of the learning that takes place” (U.S.
Government Accountability Office, 2005, "Highlights").

The American Educational Research Association, along with a smaller group of experts, went on
record with their reservations about the NRS later in 2005, when legislation was under consideration to
suspend its implementation (American Educational Research Association, 2005; Yoshikawa and
McCartney, 2005). The National Head Start Association expressed its concerns to the Office of
Management and Budget (OMB) in 2006, after plans for continuing implementation of the NRS were
submitted for OMB clearance. Believing that the burden of the reporting system on Head Start programs
had been underestimated by ACF and that the results to be gained by continuing it did not justify the
burden, the National Head Start Association requested that implementation of the National Reporting
System be suspended (National Head Start Association, 2006).

Reactions like these were among the factors that led to the congressional request for this National
Academies study. The reauthorization of the Head Start program (P.L. 110-134, 2007) was signed into
law in December 2007, while the current study was under way. It requires ACF to discontinue
administration of the NRS in its current form, directing it to take into account the results of this National
Academies report and of other scientific research in any new assessment design, development, and
implementation.

* Among the other criticisms of the NRS was dissatisfaction with the omission of any measure of socioemotional
development. A socioemotional component, based on teacher observations over a 1-month period, was added to the NRS as of
the fall 2006 administration. It included items asking the teacher to report on approaches to learning, cooperative classroom
behavior, relations with other children, and behavior problems (U.S. Department of Health and Human Services and
Administration for Children and Families, 2006).

Prepublication copy — uncorrected proofs
3-6

Copyright © National Academy of Sciences. All rights reserved.



Early Childhood Assessment: Why, What, and How?
http://lwww.nap.edu/catalog/12446.html

At the time of this writing, administration of the National Reporting System has been terminated,
and ACF is under a requirement to follow a more rigorous process as it develops new assessment tools for
Head Start. Other early childhood programs and funders, including state and local agencies charged with
overseeing child development programs, are also working to devise assessments that can serve to improve
the provision of services to children and to ensure better outcomes. This committee’s challenging task is
to provide useful guidance for all these efforts.
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1989

1995

1998

1999

2000

2001

2002

2007

BOX 3-1 The Development of Major Early Learning Standards
Goal 1, “All children ready to learn,” articulated by the nation’s governors at education summit

Publication of Reconsidering Early Development and Learning (National Education Goals
Panel, 1995)

Publication of Preventing Reading Difficulties (National Research Council, 1998)

Publication of Principles and Recommendations for Early Childhood Assessment (National
Education Goals Panel, 1998)

10 states have standards for children ages 3-4

Publication of From Neurons to Neighborhoods (National Research Council and Institute of
Medicine, 2000)

Publication of Head Start Child Outcomes Framework (U.S. Department of Health and Human

Services, Administration for Children and Families, Administration on Children Youth and Families, and
Head Start Bureau, 2002)

Publication of Eager to Learn (National Research Council, 2001)

17 state have standards for children ages 3-4; 4 states have standards for children ages
0-3

Good Start, Grow Smart initiative (White House, 2002) launched
Head Start National Reporting System launched

49 states have standards for children ages 3-4; 18 states have standards for children
ages 0-3
Publication of Taking Stock: Assessing and Improving Early Childhood Learning and Program

Quality (National Early Childhood Accountability Task Force, 2007)

States now required to report outcomes data for children with disabilities served through Part C
and Part B of the Individuals with Disabilities Education Act as part of their Annual Performance

Report
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FIGURE 3-1 Head Start Program Performance Measures conceptual framework

Source: U.S. Department of Health and Human Services, and Administration for Children and
Families. (2006, April). Research to practice: Program performance measures for Head Start programs
serving infants and toddlers.
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Part 11

Child-Level Outcomes and Measures

The question of what outcomes are worthy of attention is in part one of values rather than an issue
to be resolved with empirical evidence. The outcomes of interest vary to some extent as a function of a
child’s age; it is harder to distinguish domains of functioning in infants and toddlers than older
preschoolers, and likewise younger preschoolers are exposed to more similar demands across settings
than older preschoolers. In addition, the domains usually assessed for older children are more heavily
influenced by the constraints of the traditional school curriculum. In selecting a domain or a measure, it
is crucial to start with a well-defined purpose and to explore whether the outcomes and measures chosen
are well suited for that specific purpose.

In our efforts to select domains of importance, the committee reviewed three kinds of evidence:

e Evidence of substantial consensus on the value of a domain, as shown by its recurrence in
theories of and research on child development or its inclusion in federal, state, or program
standards or other such expressions of policy relevance.

o Evidence for continuity within a domain over development or that it links to other current or later
emerging outcomes of importance, such as school achievement, life satisfaction, or avoidance of
the criminal justice system.

e Evidence that the domain is a frequent target of investment or intervention and that child
performance in it is affected by changed environmental conditions.

None of these by itself settles the matter, and it is not always the case that all three are available, but
convergence among them suggests that a domain deserves attention in this report.

In categorizing the domains, for the sake of simplicity we adapt the distinctions adopted by the
National Educational Goals Panel (1995), since these map onto both the developmental research literature
(McCartney and Phillips, 2006; National Research Council and Institute of Medicine, 2000) and state and
federal standards and policies. The boundaries between the domains discussed are, we acknowledge,
artificial, as is the way constructs are categorized within them. Vocabulary, for example, is categorized
here under Language and Literacy, but is also often included in Cognition as it is so directly relevant to
performing well in mathematics, science, and other domains of general knowledge. Similarly, some
researchers include constructs identified in this report as part of Approaches to Learning in the category
of Socioemotional Functioning. Thus, we offer this categorization as a heuristic for discussing constructs
and their measurement, not as a grand theory of child development. We differentiate and discuss five
domains in the following chapters:

1. Physical well-being and motor development,
2. Socioemotional development,

3. Approaches to learning,

4. Language (and emergent literacy), and

5. Cognitive skills, including mathematics.

This categorization provides an initial mapping of what might be considered important enough
aspects of children’s development to deserve systematic scrutiny from pediatricians, early childhood
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educators, parents, researchers, and policy makers. Some of these domains are better conceptualized and
better instrumented than others; language, for example, has long been a target of interest for scholars of
early childhood, and thus research-based descriptions, theories, and instruments for language have a long
history. Such domains as socioemotional development and approaches to learning, which have come
more recently to the center of research and educational interest, are not yet supplied with so many well-
tested assessment instruments.

We recognize with regret that our categorization omits entirely domains of potentially great
importance to the optimal development of children; there simply was not a basis in theory, research, or
practice to include such domains as art, music, creativity, science, or ethics, despite their obvious
importance. We emphasize that our omission of them in this discussion should in no way be interpreted
as a license to diminish or omit them from the curriculum.

We are interested not just in identifying the domains of importance, but also in summarizing
information about the availability of measures that reflect variation and change in these domains (as well
as the ideal qualities of measures that might be developed in the future). Thus, we take as further support
for the importance of attention to any domain the existence of widely used measures of it, coupled with
evidence that those measures can be used reliably and validly.

We divide the treatment of domains and measures into those most commonly used in pediatric
versus educational settings, and those most commonly implemented for purposes of screening and
diagnosis versus providing instructional guidance, progress monitoring, and evaluation. Although
Chapter 4 deals mostly with assessment typically done in the first year of life, we recognize that pediatric
assessment continues throughout childhood. Furthermore, although many of the instruments discussed in
Chapter 4 are used most widely with older preschoolers, we realize that many infants and toddlers
(especially those enrolled in prevention or intervention programs) experience assessment that is more
“educational” in nature.

In Chapter 5, we turn to a justification of the five domains. While it may be obvious that those
domains should include the developmentally and educationally relevant ones of physical well-being,
language and literacy, mathematics, and socioemotional development, a closer examination of each of
these domains reveals considerable internal complexity, as well as some controversy about the actual
subskills of greatest importance in those domains.

In Chapter 6, we turn from child measures to review measures that reflect aspects of the context
in which young children spend their time. These context measures are, we argue, as important as the
child-specific measures, because a child’s score on any measured outcome cannot be interpreted without
knowing something about the familial and educational contexts in which that child has developed and the
opportunities to learn those contexts have provided. Measures of context can also serve as interim
markers of program quality for both formative and summative assessments.
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4
Screening Young Children

In this chapter we review procedures for the screening of young children for both health-related
and developmental purposes. We discuss the uses of assessment for infants and toddlers and the contexts
in which they are assessed. We describe various screens performed on infants and toddlers to detect
possible physiological, sensorineural, (micro)nutritional, and environmental threats to healthy
development, and then we review assessments of developmental status and their use for screening
purposes. We discuss two sorts of challenges to effective screening: the difficulties of assessing very
young children and the societal conditions that need to be in place. Finally, we present a set of summary
tables of some of the assessment instruments available for use with children age 3 years and younger.

We realize that this review is not exhaustive. We have focused on screening for conditions that
have implications for educational outcomes, in line with our charge, the primary audience for this report,
and acknowledging the limitations on the committee’s resources. The issues central to the committee’s
charge pertain chiefly to instruments used with children in early childhood care and educational
programs, so our major focus was on the preschool age group, which forms the majority of the children
served by these programs. For the same reasons, we have focused our discussion here on screening rather
than on in-depth diagnostic assessment for infants and toddlers, although we do list widely used
diagnostic instruments in our tables. The diagnostic instruments are most often used by specialists after
screening-based referral. In lieu of more extensive discussion, we provide references to recent reviews of
infant and toddler instruments in which more detailed information can be found.

ASSESSING INFANTS AND TODDLERS

The traditional model for assessment of infants in the first several months of life was primarily
medical. It focused on using assessments for pediatric appraisal of normative physical and neuromotor
development. Attention to behavioral and psychosocial factors was secondary, although most
pediatricians acknowledged the importance of developmental factors over those of a purely physical or
biological nature. Over the past half-century, behavioral development has become an integral part of
regular pediatric evaluation, and pediatricians routinely provide clinical information on behavioral,
cognitive, and psychosocial factors, thus providing a more comprehensive picture of each child’s overall
growth and development. The integration of biophysical examination with cognitive and socioemotional
assessment links early infant assessment with the developmental outcomes of interest in this report.

Uses of Assessment

The uses and purposes of assessment in the infant-toddler period determine to some extent the
domains assessed. One source suggests four purposes of infant assessment (Wyly, 1997):

e To identify infants who may be at risk for developmental delay,
e To diagnose the presence and extent of developmental problems,
e To identify an infant’s specific abilities and skills, and

o To determine appropriate intervention strategies.
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This list does not include many purposes typical of assessment for older preschoolers, such as
evaluation of intervention strategies, prediction of future competencies, or assessment of skills that are
fundamental for success in a classroom environment, such as ease of gaining the child’s attention and
ability to sustain it. The focus is on the identification of possible developmental problems at an early
age—in part, we argue, because of the relatively undifferentiated nature of developmental organization in
early infancy and the associated difficulty of making precise predictions to later abilities. We note also
that in spite of wide agreement that screening and monitoring of the development of these youngest
children is important, pediatricians still do not fully agree on the most important domains to measure or
the best measures to use (McCormick, 2008).

Most of the assessment conducted in this age range is actually screening to identify potential
problems, to be followed by more definitive diagnostic assessment. The principles of a good screening
program are thus relevant (Wilson and Junger, 1968):

e Avalid and reliable measure,

e Acceptability to the population being screened and their parents or guardians,
e Facilities to conduct the screening,

e Facilities to ensure follow-up and treatment, and

e Cost-effectiveness.

Contexts and Assessment

As noted, assessment of infants and toddlers often takes place in pediatric settings, with screening
as a primary goal. Screening may also take place in early childhood education and intervention settings,
such as Early Head Start and home visiting programs. Interpreting results from such assessments must
take into account the effects of a wide variety of inputs into the child’s development, for example, safety
of the residence, care practices of parents and other caregivers, exposure to substances that might hamper
normal development, and consistency of care settings, as well as information about the infant’s state of
health and alertness during the assessment.

There is an explicit assumption that child care practices, caregiver stability, and infant-caregiver
attachment provide the basis for optimal social and cognitive development. However, for many children,
including those under age 3, substantial variability exists in the types, extent, and number of forms of out-
of-home care available (Johnson, 2005); this variability may be even greater for children at risk of
developmental delay, who may also be eligible to receive community-based early intervention services
(Widerstrom, 1999). Understanding the quality of these variable settings, as well as the impact of the
child’s exposure to different settings, is crucial in interpreting child-based outcomes.

Because of the variety of the settings in which infants and toddlers are cared for, the equivalent of
the older child’s classroom as a place for administering developmental assessments is available only for
the minority of children now reached by infant and toddler intervention and education programs like
Early Head Start. However, because the vast majority of children under age 4 are monitored by
pediatricians or family practitioners (Freed, Nahra, and Wheeler, 2004) and regular developmental
assessment is recommended for well-child care, the pediatric setting thus becomes the most likely site for
infant and toddler screening. This fact has implications for the training of pediatric personnel, for the
design of organized data systems useful in ensuring that all children are screened for developmental
problems, and for an integrated service delivery system that spans medical and educational settings.
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ASSESSING THREATS TO NORMATIVE DEVELOPMENT

We focus here on threats that are susceptible to prevention or amenable to postnatal intervention.
There is a much longer list of factors associated with increased risk to normative development, ranging
from child-specific (low birth weight, prematurity) to societal (poverty) factors; the ones discussed here
are merely a selection.

Genetic/Metabolic Screening

Currently, every newborn in the United States is screened at birth for certain genetic conditions
and metabolic disorders, although the number of conditions varies by state (Kaye and Committee on
Genetics, 2006; Lloyd-Puryear et al., 2007). Many of these conditions result in significant nervous
system damage, leading to severe developmental delays, which early treatment may prevent or ameliorate
(Kaye and Committee on Genetics, 2006). In the past, such screening depended on chemical analyses of
a spot of blood taken at the time of discharge from the hospital nursery, limiting the number of conditions
for which screening could be done. More recently, the use of tandem mass spectrometry (MS/MS) has
greatly expanded the number of conditions for which screening is possible (Schulze, 2003). Although
this technology is expensive to implement, its use has been argued to be very cost-effective (Carroll and
Downs, 2005). Moreover, since neonatal metabolic screening has been so well incorporated into care
following birth, it is generally well accepted by both providers and parents.

Estimating the effect of newborn genetic/metabolic screening is made difficult by several factors
(Botkin, 2004; Kaye and Committee on Genetics, 2006). First, when newborn screening programs were
initiated, the assumption was that an affected gene led to disease. Advances in modern genetics have
revealed that many mutations may occur in a single gene, not all of them leading to significant disease,
and it often is unclear whether treatment is needed. Second, the expanded MS/MS techniques reveal
biochemical abnormalities that may or may not be associated with specific disease states, so the natural
history of some of these abnormalities is unknown. Infant maturation may affect detection; for example,
congenital hypothyroidism may be difficult to detect in preterm infants. Moreover, these tests, while
having some power of detection, are not a proxy for functional outcomes related to behavior. The
prevention of developmental disability requires a system of detection, validation, and treatment, and the
treatments may be onerous, thereby affecting compliance. Finally, many more infants test positive on the
screening tests than have the disease, and assessing these infants adds to the costs without preventing
disability. In addition to the costs, simply identifying the infants who test falsely positive may have
unintended consequences on their development (Fisher and Welch, 1999; Newman, Browner, and Hulley,
1990). Despite these concerns, neonatal metabolic screening has proven to be an effective screening
process.

Newborn Hearing Screening

Most states have introduced neonatal screening for congenital hearing loss (Kaye and Committee
on Genetics, 2006). Such screening has been made possible by the development of relatively portable,
computerized equipment. One approach, automated auditory brainstem response, a variant on
electroencephalography, detects within 10 milliseconds the speed and amplitude of 5-7 component waves
from the auditory nerve through structures along the auditory pathway in response to specific sounds.
The screening test consists of soft clicks delivered through earphones and the detection of an auditory
brainstem response through electrodes on the infant’s forehead. Another approach, otoacoustic
emissions, involves using a tiny microphone to detect the sounds made by the outer hair cells of the
cochlea (National Center for Hearing Assessment and Management, 2007).
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Proponents argue that children with hearing loss who receive intensive early intervention do
better on school performance measures and have improved receptive language and less developmental
delay (Blake and Hall, 1990; Moeller, 2000; Yoshinaga-Itano, Sedey, Coulter, and Mehl, 1998).
However, unlike genetic/metabolic screening, in which specimens are sent to a central laboratory,
offering greater control over technical quality, newborn hearing screening is conducted in the newborn
nursery by a variety of personnel using a variety of protocols (Kaye and Committee on Genetics, 2006).
The evidence does not appear to favor one protocol over another, and some hearing-impaired infants are
still being missed (Gravel, Fausel, Liskow, and Chobot, 1999). Thus, a 2001 review of newborn hearing
screening by the U.S. Preventive Services Task Force concluded that the evidence at that time was
incomplete as to the benefit of newborn hearing screening, but an updated review is in progress (U.S.
Preventive Services Task Force, 2001).

Vision Screening

Vision screening is a recurrent and routine part of the pediatric physical examination. Early
assessments focus on ensuring that there is a clear pathway from the front of the eye to the retina, where
images are received; that the connection between the retina and the relevant part of the brain is intact,
indicated by pupillary responses to light; and that the eyes move in a coordinated fashion. Between ages
2 and 4 years, it becomes possible to test for visual acuity—that is, the size of objects that can be seen at
certain distances (American Academy of Pediatrics, 1996)." The goal of these procedures is to reduce
poor vision or risk factors that lead to abnormal visual development. Recent evidence supports the
effectiveness of intensive screening for the reduction of amblyopia and improved visual acuity. The U.S.
Preventive Services Task Force concluded that the routine screening currently done has not been shown
to be effective, although the potential benefit outweighed the minimal risk of the screening (U.S.
Preventive Services Task Force, 2004).

Iron Deficiency Screening

A lengthy literature addresses the effect of nutritional deficiency and child development
(Grantham-McGregor, 1984). Since poor nutrition and micronutrient deficiency are more likely in the
context of poverty and ill health, disentangling the effect of specific nutritional deficiencies on
development is sometimes difficult. However, evidence from developing and industrialized countries
supports a relation between iron deficiency and poorer socioemotional, sensorimotor, and cognitive
development and school performance [ref needed]. Recommendations for screening for iron deficiency
are consistent with this body of research (American Academy of Pediatrics, 2003). However, substantial
guestions about the specificity of using blood hemoglobin levels to assess the presence of iron deficiency
led the U.S. Preventive Services Task Force to conclude that the evidence is insufficient to recommend
for or against such screening (U.S. Preventive Services Task Force, 2006).

Lead Screening

Lead absorbed from the environment has long been recognized as a neurotoxicant, and major
efforts have been undertaken to reduce environmental lead (Grandjean and Landrigan, 2006). The

1 Acuity tests, such as Teller Acuity Cards, are available for infants and toddlers, and they can be useful for at-risk
(e.g., premature) infants, but they are not suitable for general screening and good predictive validity has not been demonstrated
(National Research Council, 2002).
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success of these efforts has led to a sharp decline in the blood lead levels of children in America: as of
2006, only slightly more than 1 percent had blood lead levels above the cutoff of 10 micrograms/deciliter
(Centers for Disease Control and Prevention, 2007). Nonetheless, certain populations, such as minority
children and those living in older housing stock, remain at risk, and thus a targeted screening strategy has
been recommended by the American Academy of Pediatrics (2005). Several studies have reported that
children with low-level prenatal lead exposure (< 10 mg/dl) have intellectual deficits as measured by
standard 1Q tests (Banks, Ferrittee, and Shucard, 1997; Lanphear, Dietrich, Auinger, and Cox, 2000;
Lanphear et al., 2002; Needleman and Gatsonis, 1990) reflected in poorer performance on specific items
on the Neonatal Behavioral Assessment Scale (Brazelton and Nugent, 1995; Emory, Pattillo, Archibold,
Bayorh, and Sung, 1999) and on infant intelligence at age 7 months (Emory, Ansari, Pattillo, Archibold,
and Chevalier, 2003; Shepherd and Fagan, 1981). The study by Emory et al. (2003) characterized the
effects found as lowered optimal performance rather than an increase in impaired performance across the
board.

DEVELOPMENTAL ASSESSMENT
Newborns

Developmental assessments provide useful information about overall physiological status and
risk. Neurodevelopmental examinations initially focused on neurological reflexes and postural reactions
that can be elicited in the newborn, which emerge and disappear within fairly specific time periods, as a
means of assessing central nervous system integrity, especially early signs of cerebral palsy (Zafeieriou,
2003). Primitive reflexes are mediated by the brainstem and consist of complex, automatic movement
patterns that emerge from 25 weeks of gestation and disappear by age 6 months. Postural reactions are
infant responses to being held in different standardized positions and probably reflect more complex
stimuli, such as those from joints, muscles, and other proprioceptors. Persistence of primitive reflexes
and postural reactions or asymmetry in response tend to suggest central nervous system problems. In his
review, however, (Zafeieriou, 2003) notes that there is considerable controversy about which reflexes or
reactions, or combination thereof, provide the best clinical prediction. It should be noted that the major
outcome being predicted is cerebral palsy.

More recently, neurodevelopmental assessment has also focused on behavioral attributes of the
infant, particularly as they reflect organizational state and the ability to interact with the environment.
The premise of this approach is that the infant is an active learner from birth and that his or her ability to
change states or control his or her state in response to internal and external stimuli facilitates that learning.
The Neonatal Behavioral Assessment Scale (NBAS) evaluates the self-regulatory capacity of the newborn
infant to achieve two sleep states, two awake states, and one distress state. Within states, the infant may
modify his or her response to external or internal stimuli by either habituating (i.e., not responding to a
stimulus) or processing information from various sensory inputs (Tronick, 1987). The items on the
NBAS cluster into seven areas: habituation, motor performance (tone and maturity), range of state,
regulation of state, autonomic regulation, and reflexes (Tronick, 1987). The NBAS relies on well-trained
examiners, and it is unclear to what extent variations in examiner ability influence its predictive validity.

The NBAS has been used to assess the effects of a variety of prenatal exposures, including
obstetric medications, recreational drug use, and environmental toxins (Tronick, 1987). It has proven
sensitive to normal and abnormal variations in fetal responses to labor (Emory, Walker, and Cruz, 1982),
birth weight difference independent of gestational age (Emory and Walker, 1982), and clinical conditions
with known neurological and neurobehavioral consequences (Emory, Tynan, and Davé, 1989). The
NBAS is also used as a tool to educate parents about the skills of their newborn infants and to improve
infant-parent interactions (Beeghly et al., 1995). A meta-analysis by Das Eiden and Reifman (1996)
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concluded that interventions using this scale during the neonatal period have a small to moderate positive
effect on the quality of later parenting.

Using the model of the NBAS, (Als, Butler, S., Kosta, S., McAnulty, G., 2005) have developed
the Assessment of Preterm Infants’ Behavior (APIB). The scale assesses what are theorized to be five
interacting systems of functioning: autonomic, motor, state organization, attention, and self-regulation.
Like the NBAS, the APIB forms the basis of an intervention, the Newborn Individualized Development
Care and Assessment Program, intended to improve the developmental outcomes of preterm infants by
teaching caregivers in the neonatal intensive care unit how to interact more sensitively with the infant. If
the intervention improves performance on the APIB and leads to better long-term outcomes in early
childhood, then one might argue that the APIB has predictive validity, and (Als et al., 2003) have argued
for such an effect. However, a recent meta-analysis of individualized developmental interventions in the
neonatal intensive care unit suggests that the data do not support this argument (Jacobs, Sokol, and
Ohlsson, 2002).

Infants and Toddlers

Developmental assessment of infants and toddlers occurs routinely in medical care settings and is
carried out by a variety of people; some children receive this service through infant-toddler
care/education/intervention programs. In view of the time pressures in primary care settings, the
approach has been to rely on brief screening instruments, with more complete assessments of children
who do not seem to be developing at the usual pace. Since most young children are monitored by
pediatricians or other primary medical care personnel, it seems reasonable to use the clinical guidelines
from the American Academy of Pediatrics (American Academy of Pediatrics and Committee on Children
With Disabilities, 2001; American Academy of Pediatrics, Council on Children With Disabilities, Section
on Developmental Behavioral Pediatrics, Bright Futures Steering Committee, and Medical Home
Initiatives for Children With Special Needs Project Advisory Committee, 2006) as a template for this
process.

The first step is developmental surveillance performed as part of the regular well-child visit.
Surveillance is considered to include “eliciting and attending to the parents’ concerns, documenting and
maintaining a developmental history, making accurate observations of the child, identifying risk and
protective factors, and . . . documenting the process and findings” (American Academy of Pediatrics et
al., 2006). If developmental concerns are identified or the visit occurs at 9, 18, or 30 months, then a more
structured developmental screen is recommended, and several examples are provided. If the screening
results are positive, then the child should be referred for formal developmental assessment and early
intervention services.

There are three general types of infant and toddler developmental assessments (see Appendix
Tables 4-1 through 4-7 for some examples). First, screening tests may take the form of questionnaires for
the primary caregiver about the child’s activities, either soliciting the achievement of specific
developmental milestones (smiling, walking, specific words) (Glascoe, Martin, and Humphrey, 1990) or
eliciting more general assessments of child development (Glascoe, 2003). Second, developmental
assessment may take the form of observations of child activities on a limited number of items. No matter
which of these approaches is used initially, any child found to have developmental difficulties requires
access to the third type, a more refined assessment with a professionally administered developmental tool.

The large number of available assessment instruments has been summarized in several
publications (Buros Institute of Mental Measurements, 2007; Child Trends, 2004; Glascoe, 2003;
Glascoe, 2005; Glascoe et al., 1990; Mathematica Policy Research, 2003). The website dbpeds.org, of the
American Academy of Pediatrics, in the section on Developmental and Behavioral Pediatrics, provides
information on developmental screening and assessment. The Educational Testing Service also maintains
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an online catalog of instruments (http://sydneyplus.ets.org/search.asp?). The National Institute for Early
Education Research (NIEER) has a similar database (http://nieer.org/assessment/). A new document from
the National Early Childhood Technical Assistance Center covers instruments with a focus on social and
emotional measures. Appendix D provides more information on these sources for detailed descriptions of
instruments.

The instruments tend to cover similar domains of development, such as general cognitive skills;
language, motor, and socioemotional development; and functional abilities appropriate to the age of the
child. Tables 4-1 through 4-7 list some of the available instruments. Each table identifies the domain
assessed, the type of instrument (usually screening or diagnostic), and the method by which data are
gathered: caregiver report, direct observation of the child, or both methods.

The tables are not meant as an endorsement of any instruments, but rather as a way to categorize
instruments that are frequently used and to lead the reader to references, like those listed above, that
provide more detailed information on each.

CHALLENGES IN EFFECTIVE INFANT SCREENING

There are two sets of challenges to be faced in generating an optimal system of infant assessment
for screening purposes. The first set has to do with the inherent difficulty of assessing very young
children reliably and validly, and the second with the many societal conditions that need to be in place to
ensure effective infant assessment and use of infant assessment information

The Difficulty of Assessing Young Children

Very young children are hard to assess reliably and validly because of the relatively
undifferentiated nature of their capabilities. Infants are less differentiated than older children—that is,
children express their developmental status in increasingly differentiated ways as they mature (National
Research Council and Institute of Medicine, 2000). Moreover, the environment in which abilities are
expressed changes drastically from infancy to preschool and beyond, thus requiring changes in the child’s
adaptive capacity as well.

Young children also show enormous variability within and across individuals, reflecting the
emerging differentiation of functional systems. This developmental state gradually gives way in later
childhood to narrower windows of performance considered to be “within normal limits.” Embedded in
this concept of “normal limits” is an expectation that, as children mature, their behavior will conform to
the increasingly stringent standards and expectations associated with social and academic success.

In infancy, biological homeostasis, autonomic regulation, and organizational properties of
behavioral development are important indicators. These might be informally assessed by observing how
long it takes for an infant to calm down after a stressful event, such as an injection; whether an infant
turns away from highly stimulating events before becoming overexcited; or whether a 14-month-old turns
to a caregiver when confronted by an unfamiliar or frightening stimulus. By the time a child reaches age
2 years, autonomic regulation is typically under control, so the developmental challenges associated with
gross and fine motor control, receptive and early expressive communication skills, and socioemotional
regulation of affective states are now more important and more susceptible to assessment. By age 5, the
child’s major developmental challenges include expressive language and social communication skills,
affect regulation in the context of broader social and peer relations, and cognitive maturation
commensurate with instruction in a formal educational setting.

The child’s expanding repertoire of behavioral and social abilities, including linguistic
communication skills, opens up more options for assessment during the toddler years. Assessing infants

Prepublication copy — uncorrected proofs
4-7

Copyright © National Academy of Sciences. All rights reserved.



Early Childhood Assessment: Why, What, and How?
http://lwww.nap.edu/catalog/12446.html

permits only a relatively global appraisal of level of functioning. Infant assessment is therefore focused
on optimal performance and the testing of limits more than on assessing whether the infant can pass a
minimum threshold of performance in any particular domain. For infants even more than older children,
optimal performance is dependent on state of arousal.

For infants and toddlers as for older preschoolers, effective assessment of behavioral functioning
presupposes that the child attends to the relevant information. If the child is not attending, assessment
results are typically viewed as invalid. The ability to sustain attention for information-processing
purposes can itself be assessed from birth through age 5.

Prediction of later outcomes would be much easier if developmental assessments used with
infants had a one-to-one correspondence to measures taken later. Under such circumstances, the timing
of early developmental milestones—such as when the child sits unassisted, begins to grasp objects, crawl,
babble, and declare wants and intentions—would lead to accurate predictions of later walking,
handedness, speech development, and emotion regulation. There is no practical or reliable measure of
any specific domain in early infancy that gives a precise prediction about the child’s performance in that
domain several years later; in part this fact reflects the enormous plasticity of the developing child and
susceptibility to environmental influences. Thus, though screening measures of infant functioning can be
very important in identifying the need for further diagnostic assessment to reveal conditions that represent
risk for poor performance later on, as well as in allowing early access to prevention or intervention,
assessment for purposes of tracking development or predicting later outcomes is less likely to be useful.

Conditions Required for Effective Screening

A second set of challenges to effective screening arises from the complexity of putting together
the societal conditions required to do it well. Several problems limit the potential usefulness of the current
system for infant and toddler developmental screening. First, there are concerns about the validity of the
instruments themselves. The sample sizes on which many tests were validated may be insufficient to
provide robust estimates of their sensitivity—that is, their ability to identify those affected—and
specificity—the ability to avoid identifying those not affected (Camp, 2007). Sensitivity may be further
affected when the reference test is given to all who score in the abnormal range but to only a sample of
those in the normal range. Some screening tests have used reference tests with outdated norms, resulting
in inflated scores. In addition, several have procedural problems that could lead to biased results, and
often the reported results do not indicate the predictive validity (Camp, 2007).

A second issue is that responsibilities for screening are dispersed across individuals and settings,
and that a standard procedure for administering screenings has not been established. Thus, the screening
assessments may not be administered and, if they are, may not provide comparable information across
providers. A recent assessment of the quality of pediatric ambulatory care revealed that children received
fewer than half of the recommended procedures and that screening procedures were particularly unlikely
to be performed (Mangione-Smith et al., 2007). These results parallel those for specific screening tests
(Biondich et al., 2006; Wasserman, Croft, and Brotherton, 1992). Clearly, if administration procedures
are to be standardized and well implemented, medical and education practitioners working with infants
and young children need training and support in the appropriate procedures.

Finally, the effectiveness of screening may be further limited by the fact that the system of access
to screening settings and of response to abnormalities found may be as diffuse and unstandardized as the
assessment process itself. Unlike the classroom setting, in which more standardized and local approaches
to developmental and learning problems may be taken, response to abnormalities of development in
infants, toddlers, and older preschoolers not already enrolled in intervention programs typically requires
referral to other services for diagnosis and management. In part, this variability in response reflects the
diversity of state and other policies regarding young children. This means that some infants and toddlers
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are not screened, and that those who are identified as requiring diagnostic assessments and other services
may not receive them. As noted above, much of the early screening is accomplished in health care
settings, and access to care is heavily dependent on having health insurance. Children without health
insurance are more likely to have low family income, to come from minority families, to use medical care
less intensely, and to be referred to other settings for services (Simpson et al., 2005). Even with
insurance, access to some services is more difficult than others. Although the Individuals with
Disabilities Education Act does mandate testing for all children suspected of developmental disability or
delay and requires the provision of appropriate services to children so identified, there remains
considerable local variation in the capacity to respond to this mandate. A recent chapter by Gilliam,
Meisels, and Mayes (2005) proposes a system of screening and surveillance that uses many available
community resources to provide a more integrated screening, referral, and assessment system.

Finally, even if the current assessment of infant and toddler development were more universally
effective, fitting well into a larger system and building continuity with the assessment of slightly older
preschoolers would improve its usefulness. The focus of infant-toddler assessment procedures is
primarily on monitoring development and risks to development for purposes of ensuring adequate
progress and to rule out health-related challenges to normal development. For example, the vision
examinations conducted by health care providers may focus less on the visual acuity needed for
classroom work and more on detecting opacities in the eye (e.g., cataracts) that may hamper visual
development or muscle imbalances that might signal other neurological problems. Likewise, screening
for iron deficiency should attend to the cognitive deficits associated with it as much as evaluating the
child’s nutritional status and addressing questions about the production and destruction of red blood cells
and potential covert blood loss.

CONCLUSION

Assessment of important behavioral and physiological outcomes for infants and toddlers is an
increasing focus of pediatricians, primary medical care providers, and providers of care and education to
infants and toddlers. Ideally, these individuals recognize the full array of information—child
performance, caregiver report, observation—that can be used and are well trained to collect information
systematically. While screening for risk is a key goal of assessment during this developmental period, an
equally important goal is tracking well-child developmental indicators and focusing on what children can
do as well as what they have problems with. For children with disabilities that have already been
identified in this early period, a focus on functional capacities may be more important than a delineation
of limitations. Although screening for risk and assessment for well-child functioning are widely
practiced, the system of infant and toddler assessment needs to be expanded in a number of ways.

First, it is important that children living in poverty and children from cultural and language-
minority groups are included in these assessments. Second, the system linking assessment results to other
resources—referrals, follow-up, access to services—is at this time far from seamless. Identifying risk or
disability in a young child does little good if no provisions have been made to remedy or mediate the
problem, to help caregivers understand and address it, or to link the early available information to
decisions about interventions, schooling, and ongoing attention. We raise again the importance of
thinking systematically if the potential of assessment to improve child learning and welfare is to be
realized.
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5
Assessing Learning and Development

Assessments for purposes other than screening and diagnosis have become more and more
common for young children. Some of these assessments are conducted to answer questions about the
child (e.g., monitoring progress during instruction or intervention). Other assessments are conducted to
provide information about classrooms and programs (e.g., to evaluate a specific curriculum or type of
program) or society in general (e.g., to describe the school readiness of children entering kindergarten).
Many of the assessments widely in use in educational settings are designed primarily to inform instruction
by helping classroom personnel specify how children are learning and developing and where they could
usefully adapt and adjust their instructional approaches. Thus, the goals of much testing in this later
period are more closely related to educational than to medical or public health issues, and the nature of
the assessments as well as the domains assessed are modified accordingly.

The greater role of education in these assessments means that the settings for assessing children
may be different, and the range of domains toward which assessments are directed is expanded.
Assessment that is educationally oriented often takes school-age achievement as the ultimate target and
thus is organized into domains that are highly relevant to K-12 schooling (e.g., literacy, science, social
studies). Understanding the developmentally relevant conceptualization of these skills for preschool-age
children is a task for researchers as well as test developers; nonetheless, it is clear that precursors to
academic literacy, mathematics, and general knowledge can be measured long before formal instruction
in these domains has commenced.

The domains of relevance to schooling extend well beyond cognition and knowledge. Children
being educated or cared for in groups are expected to be able to regulate their emotions and attention; to
form social relationships with peers and with nonfamilial adults; to learn from observation, participation,
and direct instruction; and increasingly to direct their own learning. All these capacities are crucial if
children are going to function well in preschool and child care or in K-12 programs, and promoting these
capacities is also a primary goal of adults in group care and educational settings. Thus, assessments of
such capacities are seen to reflect not only child skills but also the adequacy of the settings in which
children spend their time. In addition, group care and educational settings vary in quality and in design,
although state and local guidelines for teacher-child ratios, number of children served, and the preparation
required of preschool teachers and caregivers limit the degree of variation to some extent.

Screening and diagnosis remain crucial purposes in assessment of older preschoolers, as well as
infants and toddlers. In addition, such purposes as tracking the progress of children with an
individualized education program or of groups of children exposed to a particular program or curriculum
become particularly salient for older preschoolers. The measures discussed in this chapter are typically
more appropriate for progress monitoring or program evaluation than for individual screening or
diagnosis. Nonetheless, we recognize that all these domains raise assessment issues for the full range of
purposes.

The chapter covers five domains: (1) physical well-being and motor development, (2) social and
emotional development, (3) approaches to learning, (4) language and literacy, and (5) cognitive skills,
including mathematics as a particular case. These are widely accepted domains differentiated in various
policy statements, such as the “all children ready for school” goal of the National Education Goals Panel
(1995) and the Head Start Child Outcomes Framework (Scott-Little, Kagan, and Frelow, 2006). For each
of the domains, we first discuss how it is defined and how its internal structure has been delineated. We
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then present evidence for the importance of the domain: that it is widely mentioned in child achievement
standards, that it is a focus of developmental theory and research, or that it relates to other outcomes
important in the short or long term. We also consider evidence that the developmental domain is
malleable, that is, amenable to change through interventions, since the capacity to change is another
source of evidence for the importance of assessing it. We then describe some of the assessment
approaches and tools that have been widely used to reflect status or progress in that domain. Appendix
Tables 5-1 through 5-7 provide a summary listing of the major instruments discussed here, with a table
for each domain. For each table, the first column indicates the subscale or specific domain assessed, and
the second through fifth columns list the instruments that offer the relevant subscales, categorized by the
measurement method(s) used by each: direct assessment, questionnaire, observation, or interview.
Because many useful instruments do not quite fit into the domains we discuss, we have also included a
table for general knowledge (sometimes categorized under cognitive skills), and have included science in
the table with mathematics.

For more detailed information on instruments, including evaluative reviews, specific age range,
time to administer, administrator qualifications required, as well as psychometric information, we have
listed and described a variety of print and online instrument compendia and reviews in Appendix D.

PHYSICAL WELL-BEING AND MOTOR DEVELOPMENT
Defining the Domain

This domain encompasses issues of health, intactness of sensory systems, growth, and fitness, as
well as motor development. Motor development has long been a topic of interest in pediatric and
developmental studies, and it also is one of the areas used in screening children for possible
developmental problems. The component of this domain attracting particular policy interest recently is
fitness, with evidence that increases in obesity and lack of exercise in childhood are coming to constitute
public health challenges.

Evidence of Consensus

Healthy children are a goal of every society, and indicators of health are included in standards
promulgated by states as well as in Head Start standards and other documents reflecting policy.
Piotrkowski, Botsko, and Matthews (2000) found in a survey of kindergarten teachers that good health
was one of the factors perceived to be essential to school readiness. Surprisingly, issues of physical
fitness are rarely mentioned in state standards, despite their clear importance to long-term health
outcomes. Half of the states mention motor skills, but only 11.5 percent mention fitness.

Perhaps because physical fitness and health have traditionally been considered of medical rather
than educational relevance, they are not richly represented in the measures typically used in
developmental assessment. An interest in the general welfare of children, however, dictates more focus
on them in ongoing assessment. In particular, levels of childhood obesity constitute a recognized crisis
(American Academy of Pediatrics, 2005; Institute of Medicine, 2005). Given the potential influences of
early childhood care and education settings (which provide meals and organize physical activities that can
influence obesity and fitness) and the evidence that preschool status on these dimensions predicts later
health indices (Quattrin, Liu, Shaw, Shine, and Chiang, 2005; Weiss, Dziura, Burgert, et al., 2004), more
attention is warranted to these indicators as part of developmental assessment. Many general
developmental measures (e.g., the Bayley Scales of Infant Development and the Denver 1) have
subscales reflecting motor development, but greater attention to easily obtained measures of fitness
(height, weight, body-mass index) as part of early childhood assessment in care and education settings is
clearly merited.
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SOCIAL AND EMOTIONAL DEVELOPMENT
Defining the Domain

Research on young children’s social and emotional development has focused on three broad
issues: (1) social competence, which reflects the degree of effectiveness the child has in social
interactions with others (Fabes, Gaertner, and Popp, 2006); (2) self-regulation, which involves the
modulating thought, affect, and behavior by means of deliberate as well as automated responses
(Rothbart, Posner, and Kieras, 2006); and (3) maladjustment, consisting of clusters of symptoms that
emerge over time, in more than one context, in more than one relationship, and that may impede the
child’s ability to adapt and function in the family and the peer group (Campbell, 2006). Although there is
general agreement on these three dimensions, different researchers parse the field somewnhat differently,
with the result that the various measures that have been developed reflect different emphases in defining
the domain.

Importance in Practice and Policy

Although there is a lack of agreement as to how this domain should be subdivided, there is
substantial agreement on the importance of the social and emotional development of young children to
those working directly with them before and after the transition to formal schooling. In addition, a number
of state consensus documents defining what young children should know and be able to do include a
strong focus on their social and emotional skills, reflecting a recognition of the importance of this domain
among policy makers as well.

Many states have addressed social and emotional development in their early learning guidelines.
In reviews of state early learning guidelines, Scott-Little and colleagues conclude that guidelines for
preschool-age children focus more on language and cognition than on physical and social and emotional
development, whereas guidelines for infants and toddlers are more balanced across domains, with the
guidelines for infants focusing especially on social and emotional development (Scott-Little et al., 2006).
California’s “Preschool Learning Foundations in Social and Emotional Development for Ages 3 and 4”
http://www.cde.ca.gov/re/pn/fd/documents/ preschoollf.pdf is an excellent example of the development of
a consensus document regarding expectations for children’s social and emotional skills in the preschool
years. Relying heavily on the research on young children’s social and emotional development, the
document “describes benchmarks for the behavior of 3- and 4-year-olds in central domains of social and
emotional development . . .. In focusing on social and emotional foundations of school readiness, a
central assumption—well supported by developmental and educational research—is that school readiness
consists of social-emotional competencies as well as other cognitive competencies and approaches to
learning required for school success” (p. 1). The standards for social and emotional development in
California’s early learning standards identify the dimensions of self (self-awareness and self regulation,
social and emotional understanding, empathy and caring, and initiative in learning), social interaction
(including interactions with familiar adults, interaction with peers, group participation, and cooperation
and responsibility) and relationships (attachments to parents, close relationships with teachers and
caregivers, and friendships). The perspective that social and emotional development and early learning
are closely linked is reflected in the inclusion of “Initiative in Learning” as a component of social and
emotional development, involving the child’s interest in activities in the classroom, enjoyment of learning
and exploring, and confidence in his or her ability to make new discoveries.

Importance for Later Development

The social and emotional demands of formal schooling on young children differ from those of
early childhood settings, and children’s skills in this area at school entry are predictors of how well they
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make the adjustment to the new setting and progress academically (see Bierman and Erath, 2006;
Campbell, 2006; Ladd, Herald, and Kochel, 2006; Mashburn and Pianta, 2006; Raver, 2002; Thompson
and Raikes, 2007; Vandell, Nenide, and Van Winkle, 2006). Early childhood care and educational
settings usually involve a choice of activities for portions of the day, many activities involve small rather
than large groups, and children tend to have access to adult caregivers and teachers not only for guidance
on activities but also when they are upset or experiencing difficulty with peers. Studies of kindergarten
classrooms indicate a shift toward large group activities, which are structured, directed by teachers, and
involve less choice. Lower adult-child ratios and more structured activities result in more limited access
to adults. Not only do children need to learn to navigate interactions in larger groups and in tasks with
more structure, but they also need to form new relationships with peers and teachers.

The domains of socioemotional development and executive function—the cognitive processes
used in response to novel stimuli—are of central importance in early childhood, although a final decision
about exactly which subskills in this area are most important to measure and most predictive would be
somewhat speculative at this point. Nonetheless, providing a full picture of a young child’s development
or of the impact of a care and educational setting requires attending at least to the measurement of social
competence, attention regulation, and behavior problems. Studies in these areas illustrate evidence of
linkages between early social and emotional development and behavioral adjustment to school as well as
academic performance.

Social competence: A series of studies by Ladd and colleagues provides evidence for how
different facets of social engagement in the kindergarten classroom combine to predict participation in the
classroom and achievement. In one, the researchers concluded that findings were consistent with the
hypothesis that “children’s classroom participation, particularly the ability to behave in a
cooperative/independent manner in the kindergarten milieu, is a powerful precursor of early achievement
(G. W. Ladd, Birch, and Buhs, 1999).

The connection between a child’s socioemotional characteristics and teacher-child relationships is
well established. Teachers report more conflicts with children who exhibit antisocial behaviors, such as
interpersonal aggression or tantrums (e.g., Birch and Ladd, 1998; Hamre and Pianta, 2001; Howes,
Phillipsen, and Peisner-Feinberg, 2000; Ladd et al., 1999; Ladd and Burgess, 2001; Pianta and Steinberg,
1992; Silver, Measelle, Armstrong, and Essex, 2005). Closeness, conflict, and dependence have been
identified as three features of teacher-child relationships that are important to children’s development
(Mashburn and Pianta, 2006).

While relationships with teachers as well as peers during the transition to formal schooling appear
to be central to positive engagement in school and thereby achievement, positive teacher and peer
relations in turn appear to rest at least in part on children’s knowledge of emotions and their ability to
regulate the expression of their own emotions (Bierman et al., under review; Denham, 2006; Vandell et
al., 2006).

Self-regulation: Recent research on self-regulation acknowledges that some aspects of it involve
emotion (e.g., modulation in the expression of negative emotions) and behavior (e.g., inhibition of
aggressive impulses), and other aspects focus more on attentional and cognitive skills (e.g., the ability to
maintain a set of instructions actively in working memory over time and despite distractions, taking the
perspective of another, switching attention as task demands change) (Diamond, Barnett, Thomas, and
Munro, 2007; McClelland et al., 2007; Raver, 2002, 2004).

Socioemotional development is of importance during the early childhood period because it relates
to children’s capacities to form relationships, both trusting relationships with adults and friendships with
peers, and these relationships in turn seem to be related to the speed of learning in early care and
educational settings. These markers of positive relations with peers and teachers have implications for
children’s engagement and participation in the classroom. Children learn to regulate the expression of
emotion in a variety of ways, including turning to others with whom they have secure relationships for
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comfort and support, using external cues, and, increasingly with age, managing their own states of arousal
(Thompson and Lagattuta, 2006).

Behavior problems: Serious behavior problems are apparent early in some children. Research
summarized by Raver (2002) indicates that children with early and serious problems of aggression who
are rejected by peers are at elevated risk in terms of poor academic achievement, grade retention,
dropping out of school, and eventually delinquency. Raver notes that children who are disruptive tend to
get less instruction and positive feedback from teachers, to spend less time on task, to engage less with
peers in learning tasks, and to show lower levels of school engagement overall, as reflected in part by
lower attendance.

With respect to evidence relating to early social and emotional competencies, two notes of
caution are needed. First, social and emotional competencies are worthy developmental goals in their own
right, independent of their relationship to academic outcomes. Second, research in this area is not all in
accord with the perspective that early social and emotional development predicts more positive academic
achievement.

We note that, in a recent study, Duncan and colleagues (2007) carried out coordinated analyses of
six major data sets looking at early predictors of later academic achievement. They found that early
measures of achievement were strong predictors of later academic achievement, that measures of attention
were moderately strong predictors of later achievement, but that measures of early social and emotional
development, gleaned from parent and teacher reports, showed no or almost no predictive relationship to
later achievement. The findings of this important study clearly differ from those of the reviews and
findings summarized earlier. However, as the authors of this article themselves note, “our analysis is
focused on behavior during the years just before and at the point of school entry. If some types of
socioemotional skills are well established before the preschool years, and unchanging during these years,
then we will not be able to detect their effects” (p. 1442). A further issue with this set of analyses is that
the extensive set of control variables in the analyses includes many of the documented predictors of early
social and emotional development, such as maternal education, family structure, family income, and, in
some of the data sets, also parenting and home environment as well as participation in early care and
education. This extensive set of controls may have diminished the capacity to detect relationships
between early social and emotional development and later achievement. Finally, there was differential
attrition in a number of the data sets included in the analyses, with greater attrition among families at
greater risk. Selective attrition also works against detecting patterns of relationship between social and
emotional development and academic achievement.

In summary, a number of recent reviews summarize evidence confirming the relation of early
social and emotional competencies, self-regulation, and absence of serious behavior problems to early
participation in learning activities and to academic achievement. While it is important to note that social
and emotional development predicts later academic outcomes, at the same time we insist that children’s
social and emotional well-being and competencies are worthy developmental goals in their own right,
independent of their relationship to academic outcomes.

Evidence of Malleability

According to a review by Raver (2002), there is substantial evidence from experimental
evaluations that it is possible to improve young children’s social and emotional development at the point
of school entry or earlier, helping them to develop and stay on a positive course in their relationships with
teachers and peers and to engage positively in learning activities. While the evidence summarized points
to program effects across all the levels of intensity and the setting of the interventions considered (in the
classroom, with parents, or both), findings are stronger when interventions engage parents as well as
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teachers and are more intensive. More recent reviews contribute to understanding the complexity of this
domain (Bierman and Erath, 2006; Fabes et al., 2006).

Several recent developments in intervention research on young children’s social and emotional
development are noteworthy. First, very recent work has focused explicitly on interventions targeting
children’s self-regulation skills. In recent work by Diamond and colleagues (Diamond et al., 2007), the
Tools of the Mind curriculum, which embeds direct instruction in strengthening executive function in
play activities and social interactions, was experimentally evaluated in prekindergarten programs in low-
income neighborhoods. This intervention takes a VVygotskian approach—that is, it encourages extended
dramatic play, teaches children to use self-regulatory private speech, and provides external stimuli to
support inhibition. Results showed significant improvements in direct assessments of children’s
executive function. By the end of the school year, children in classrooms implementing Tools of the
Mind did not need help staying on task or redirecting inappropriate behavior. This study provides
important evidence that aspects of self-regulation are malleable.

Measurement Issues

An ongoing challenge in the research on social and emotional development of young children is
to forge agreement about specific constructs, measures, and the mapping of constructs to measures (Fabes
et al., 2006; Raver, 2002). The internal complexity of the domain is reflected in the fact that different
measures parse it differently. The lack of agreement impedes the capacity to look across studies at
accumulating patterns of findings (Zaslow et al., 2006).

Another challenge is that some see measures of social and emotional development as reflecting in
part the early childhood environment and the teacher-child relationship, rather than as pure measures of
the child. For example, a teacher who requires 3-year-olds in an early childhood classroom to sit still for
long periods to do seat work is likely to assess many children as inattentive or disruptive (Thompson and
Raikes, 2007). Her rating of a child as having behavior problems may actually be a reflection of her
inappropriate expectations, rather than a child’s enduring behavior problem.

Another measurement challenge is the heavy reliance in this domain on teacher and parent
reports. In development are direct assessments of children’s behavioral self-regulation (Emotion Matters
Il Direct assessments developed by Raver and modeled after work by Kochanska and colleagues); of the
executive function aspects of self-regulation (the Head to Toe task described by McClelland and
colleagues, (2007); and of the Dots Task from the Directional Stroop Battery and the Flanker Task
described by Diamond and colleagues (2007). Further work with these measures may generate important
evidence about their reliability and validity, as well as their sensitivity to intervention approaches and
their relation to teacher and parent reports and direct observations.

Testing All Children

Much developmental research has assumed universality of many measures tapping
socioemotional processes in child development (Phinney and Landin, 1998). More recently, investigators
have begun to challenge this assumption by testing whether measures show a similar or different factor
structure and different patterns of predictive validity across groups of children who vary by race,
ethnicity, and culture (Knight and Hill, 1998; Mendez, Fantuzzo, and Cicchetti, 2002; Phinney and
Landin, 1998; Raver, Gershoff, and Aber, 2007). Measures and constructs should be reviewed carefully
for the presence or absence of consistent psychometric properties across groups of black, Hispanic, and
European American children. More often than not, measurement equivalence for Asian and Pacific
Islander children, American Indian children, and biracial children has been all but ignored (see Chapter 8
for more on assessing special populations).
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Available Measures

Existing measures of socioemotional development address two large groups of constructs:
socioemotional functioning and self-regulation. Socioemotional functioning, in turn, can be divided into
measures of positive functioning (prosocial behavior, relations with peers, attachment to caregiver,
acceptance of authority) and problematic functioning (aggression, resisting authority, loneliness,
depression). Self-regulation measures typically tap such domains as delayed gratification, sustained
attention, behavioral persistence, and problem-solving skills—measures that may overlap with those
classified under “approaches to learning” by some researchers.

A relatively well-articulated inventory of measures that can be used to capture constructs in the
socioemotional domain now exists, although approximately half of those measures are newly developed
and thus are not yet endowed with high levels of certainty about the full spectrum of psychometric
properties. That said, the field has developed enough experience using these measures in experimental
and nonexperimental research with low-income preschool-age children that solid estimates of their
reliability, predictive validity, and distributional properties exist, as does information about the costs of
collecting these assessments and their relative costs and benefits. Appendix Table 5-2 lists many of these
measures.

APPROACHES TO LEARNING
Defining the Domain

The developmental domain of approaches to learning includes such constructs as showing
initiative and curiosity, engagement and persistence, and reasoning and problem-solving skills (U.S.
Department of Health and Human Services, Administration for Children and Families, Administration for
Children Youth and Families, and Head Start Bureau, 2003). These skills are viewed separable from
both socioemotional adjustment and overall cognitive skills (Fantuzzo et al., 2007), although it will be
clear from the preceding section that the distinction from socioemotional skills is sometimes hard to draw.
Approaches to learning are defined as “distinct, observable behaviors that indicate ways children become
engaged in classroom interactions and learning activities,” according to a recent review (Fantuzzo et al.,
2007). Such behaviors are viewed as an essential component of school readiness (National Educational
Goals Panel, 1997; U.S. Department of Health and Human Services et al., 2003), although they are less
understood or researched than other components (Fantuzzo et al., 2007).

Evidence of Consensus

There is general consensus that children need to be able to engage in classroom activities in order
to learn in a classroom setting. The National Educational Goals Panel (1997) underscored the importance
of such learning behaviors. Subsequently, Head Start included indicators regarding approaches to
learning in its Child Outcomes Framework (U.S. Department of Health and Human Services and
Administration for Children Youth and Families, 2003). And 16 states have included indicators in this
area in their early learning guidelines. Furthermore, elementary school teachers in the early grades
believe that these behaviors are important (Foulks and Morrow, 1989; Lewit and Baker, 1995), claiming
that many children, especially from low-income homes, enter kindergarten lacking them (Rimm-
Kaufman, Pianta, and Cox, 2000).

Prepublication copy — uncorrected proofs
5-7

Copyright © National Academy of Sciences. All rights reserved.



Early Childhood Assessment: Why, What, and How?
http://lwww.nap.edu/catalog/12446.html

Evidence of Continuity and Associations with Important Outcomes

Aspects of infant behavior, such as giving attention and the ability to sustain attention, appear to
show continuity over time and relate to educational outcomes. Learning behaviors, such as persistence
and attention in the classroom, have been shown to be related to specific academic skills in early
childhood, such as early mathematics and literacy skills, across a number of studies (Fantuzzo, Perry, and
McDermott, 2004; Green and Francis, 1988; McDermott, 1984; McWayne, Fantuzzo, and McDermott,
2004), even when measures of emotional adjustment were also considered. Approaches to learning as
rated by the kindergarten teacher at entry to school predicted growth in mathematics from kindergarten to
third grade in a national sample, the Early Childhood Longitudinal Study-Kindergarten Cohort (ECLS-K)
(DiPerna, Lei, and Reid, 2007).

Several studies have found significant associations between young children’s learning-related
behavior and their academic performance. Normandeau and Guay (1998) reported that first graders’
“cognitive self-control” (the ability to plan, evaluate, and regulate problem-solving activities; attend to
tasks; persist; resist distraction) was associated with their academic achievement, net of their intellectual
skills assessed in kindergarten. Howse, Lange, Farran, and Boyles (2003) found that teachers’ ratings of
kindergarteners’ (but not second graders’) motivation (e.g., “is a self-starter,” “likes to do challenging
work™) predicted concurrent reading achievement, with receptive vocabulary (but not previous reading
achievement) held constant.

In a longitudinal study of children from kindergarten through second grade by McClelland,
Morrison, and Holmes (2000), teachers’ ratings of kindergarten children’s work-related skills
(compliance with work instructions, memory for instructions, completion of games and activities) were
significantly associated with children’s academic performance in kindergarten, with 1Q controlled. Work-
related skills in kindergarten also predicted academic performance at the end of second grade, with
kindergarten academic scores controlled. In a more recent study, McClelland, Acock, and Morrison
(2006) found that learning-related behavior in kindergarten predicted reading and mathematics scores in
sixth grade and growth in reading and mathematics between kindergarten and second grade, but not
between second and sixth grades. They controlled for 1Q, age, ethnicity, and maternal education. The
measure they used was very broad, including social interaction and participation in play activities as well
as task behavior (such as working independently and organizing work products). In one of the few other
longitudinal studies, Green and Francis (1988) found that learning style (e.g., settles down well at an
activity that needs concentration, willing to try on his or her own, copes with something new without
getting nervous or upset) in 5- and 6-year-olds predicted reading scores four years later, when the children
were 9 and 10 years old. The study did not, however, hold constant previous reading scores.

Evidence from Interventions and Malleability

A number of observational studies have examined the extent to which approaches to learning in
the fall predicted emotion regulation and peer play (Fantuzzo, Bulotsky-Shearer, Fusco, and McWayne,
2005), mathematics and literacy skills at the end of the Head Start year (Fantuzzo et al., 2007; Fantuzzo et
al., 2004), and gains in mathematical skills during the first four years of elementary school (DiPerna et al.,
2007).

Efforts to promote children’s approaches to learning are inherent in many of the components of
center-based education. Specific tests of their effectiveness, however, have been few. As noted above, a
recently published experimental study (Diamond et al., 2007) showed effects for the Vygotskian play-
based preschool curriculum called Tools of the Mind (Bodrova and Leong, 2001) on aspects of children’s
executive functioning related both to socioemotional development and to approaches to learning, such as
maintaining attention and controlling behavior.
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Testing All Children

Many of the studies that have specifically focused on approaches to learning during early
childhood appear to have been conducted in Head Start classrooms, which serve low-income children,
including many black children and English language learners.

Available Measures

Appendix Table 5-3 lists many measures of approaches to learning. The most widely used
measures are questionnaires completed by the teacher. The Preschool Learning Behavior Scale
(McDermott, Green, Francis, and Stott, 2000) asks the teacher about observable learning behaviors of
children ages 3 to 5.5 in the classroom context. The Teacher Rating Scale, an adaptation of the Social
Skills Rating Scale for the ECLS-K study, includes a scale measuring approaches to learning for 5-year-
olds, including items asking about engagement in learning, organization, creativity, and adaptability.
These measures show good internal consistency and some content-specific validity, in that they predict
academic outcomes even when other teacher ratings of emotional adjustment are also considered. Other
measures include observations of behaviors during testing conditions appropriate for children as young as
3 months through entry to kindergarten and specific tasks measuring attention or inhibitory control (see
the section on cognitive skills), as well as measures of motivation.

LANGUAGE AND LITERACY
Defining the Domain

Development of language and emergent literacy has long been targeted for research, with the
result that many assessment procedures have been developed not only for use in research, but also for
clinical and educational purposes. The increasing emphasis on school readiness as a target of early
childhood programs has motivated the development of formative assessments for various domains of
emergent literacy. The domain of language and literacy is complex because of the many component skills
that can be assessed and because disagreement persists about how these component skills relate to one
another and to long-term outcomes of importance.

The classic approach to child language assessment for purposes of research and diagnosis
involves eliciting a sample of child speech, transcribing it, and then analyzing it to generate such indices
as amount of talk per minute, variety of words produced, mean length of utterance, correctness of
morphological markers, and responsiveness to adult talk. The use of automated analysis tools makes this
approach relatively efficient and reliable, but it remains too time-consuming for purposes of evaluation or
progress monitoring.

Aspects of language development can be assessed more efficiently as early as 1 year of age,
typically with instruments that rely on structured parent or caregiver reports of the words and phrases
children understand and produce, and for which norms are now available based on relatively large
numbers of children tested in English, Spanish, and a number of other languages (Bates-McArthur
Communicative Development Inventory) (Fenson et al., 1998). Standardized assessments involving one-
on-one testing of receptive vocabulary have norms for children as young as 18 months, but the validity of
a child’s score on these tests is greatly threatened by such factors as shyness, familiarity with the
examiner, and familiarity with the activity of responding on demand to adult requests. Vocabulary is the
component skill that is most widely assessed in educational as well as research contexts, for a number of
reasons: it is relatively straightforward to assess, it shows strong relationships with other aspects of oral
language (syntax, discourse skills) and emergent literacy (phonological awareness, early conventional
reading), and it has been well instrumented in several modes, including the calculation of lexical diversity
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measures based on spontaneous speech samples (Malvern and Richards, 1997), the use of parent and
teacher reports (http://www.sci.sdsu.edu/cdi/), and the use of direct assessments (e.g., Peabody Picture
Vocabulary Test, Woodcock-Johnson, Expressive One-Word Vocabulary Test) (Dunn and Dunn, 2007,
Gardner and Brownell, 2000; Schrank, Mather, and Woodcock, 2006).

Beyond vocabulary, the aspects of language skill that are considered important depend very much
on the goal. Identifying and diagnosing children with language delay or disorder requires information
about their skills with phonology and grammar, as deficits in these domains are often helpful in
specifying the disorder and in guiding intervention. For these purposes, direct assessments, such as the
TOLD-P:3, the TELD-3, or the Preschool Language Assessment (PLA) are needed (Blank, Rose, and
Berlin, 1978; Hammill and L.Newcomer, 1997; Hresko, Reid, and Hammill, 1999); these are typically
administered by speech and language clinicians with special training. Tracking outcome attainment for
accountability, in contrast, typically requires less detailed information, because for normally developing
children the various components of the language system develop in synchrony and thus a measure of
vocabulary is a good proxy for language in general. Vocabulary is also a robust predictor of emergent
and conventional literacy skills, but increasing evidence now suggests the importance of including
measures of extended discourse (comprehension or production of stories and explanations) to provide a
complete picture of language development, especially because producing connected discourse is more
vulnerable to mild clinical problems than is skill in conversational contexts (e.g., Hemphill, Uccelli,
Winner, Chang, and Bellinger, 2002).

Emergent literacy is seen as encompassing a general understanding of what print is—that it
represents spoken language, that books are sources of pleasure and information, that writing can be used
for various purposes, as well as specific skills, such as book handling, letter recognition, “reading”
environmental print, “reading” familiar storybooks, “writing” with intention to communicate, and
recognizing the analyzability of spoken words into smaller units (phonological awareness) (National
Research Council, 1998). Widely used approaches to collecting information about children’s skills in
these domains exist. Typically, they involve the systematic use of information collected during slightly
structured versions of natural interactive settings, such as looking at a book with an adult (Marie Clay’s
Concepts of Print task) (Clay, 1979), retelling a story (Sulzby’s Familiar Storybook Reading scale)
(Sulzby, 1985), or scribbling/drawing/writing (developmental scales for judging the sophistication of
children’s scribbling and emergent writing with invented spelling) (Bear, Invernizzi, Templeton, and
Johnston, 1999). Somewhat more direct testing is typically involved in assessing children’s phonological
awareness (among the most widely used is the Comprehensive Test of Phonological Processing (Wagner,
Torgesen, and Rashotte, 1990).

Evidence of Associations with Important Outcomes

Many would argue that language and literacy are outcomes of obvious importance in their own
right, and thus that arguments about their relationship to other or later developmental outcomes are
unnecessary. However, given the internal complexity of this domain, it is perhaps worth considering
which of the many components that one might assess are most likely to provide information of long-term
interest. This task is made more complex by the fact that all these components are, at least in normally
developing children, highly intercorrelated, in part because they are all likely to be supported by the same
kinds of environments and interactive experiences (see the next section). Nonetheless, in terms of
outcomes related to school success, there is now very strong evidence supporting the power of vocabulary
at school entry in predicting literacy outcomes, for early as well as later reading outcomes (Craig, Connor,
and Washington, 2003; Dickinson and Tabors, 2001; Poe, Burchinal, and Roberts, 2004; Roth, Speece,
and Cooper, 2002; Snow, Porche, Tabors, and Harris, 2007; Snow, Tabors, Nicholson, and Kurland,
1995).
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Some have argued that early reading outcomes are better predicted by the emergent literacy skills
of letter recognition and phonological awareness (Schatschneider, Francis, Carlson, Fletcher, and
Foorman, 2004), and indeed it is clear that these “inside-out” (Whitehurst and Lonigan, 1998) skills
predict early reading growth better than they predict later reading growth, while the power of kindergarten
vocabulary and discourse skills to predict first grade reading outcomes is somewhat less than for later
reading outcomes (Mason, Stewart, Peterman, and Dunning, 1992; Sénéchal and LeFevre, 2002). Some
of the disagreement about the relative strength of the various predictors may have to do with the impact of
threshold effects in either the emergent literacy or the language domains, or perhaps with the interaction
between children’s skills and the approaches to early reading instruction they encounter (Juel and
Minden-Cupp, 2000). Nonetheless, there is little disagreement that, ultimately even if not immediately
upon school entry, the oral language skills developed during the preschool period are closely associated
with success in literacy (de Jong and van der Leij, 2002; Dickinson, McCabe, Anastasopoulos, Peisner-
Feinberg, and Poe, 2003; Sénéchal and LeFevre, 2002).

Evidence of Malleability

Language and emergent literacy skills are prime targets of most early childhood programs, and in
particular of programs designed to serve children from low-income or non-English-speaking families.
There is abundant evidence that these skills are sensitive to the quality of the language and literacy
environment both in the home (e.g., Barone, 2001; Vernon-Feagans, 1996) and in out-of-home settings
(McCartney, 2002; NICHD Early Child Care Research Network, 2000, 2005). There is also evidence that
they can be influenced by interventions, such as Early Head Start or the Abecedarian Project, designed to
improve the overall richness of the language and literacy environment (National Institute for Early
Education Research, 2002; Reynolds and Temple, 1998; U.S. Department of Health and Human Services,
Administration for Children and Families, Office of Planning Research and Evaluation, and Head Start
Bureau, 2004) (Wasik, Bond, and Hindman, 2006) and to increase the language focus in parent-child
interactions (Jordan, Snow, and Porche, 2000) or by more targeted interventions focused on improving
the quality of book-reading interactions (Whitehurst et al., 1994) or on teacher talk in the classroom
(Beck, McKeown, and Kucan, 2002; Silverman, 2007).

Testing All Children

The challenges of collecting interpretable data on the language skills of children from non-
English-speaking or bilingual backgrounds are significant. Of course, spontaneous speech samples can be
collected in any language, but information about the normal course of development is available for only a
minority of the languages represented among children in American early care and educational settings.
The testing industry has focused on English language assessments, and although language and literacy
assessments are available in other languages, the range of such assessments is likely to be much narrower,
their applicability to children growing up in the United States is likely to be limited, and their availability
in the languages of immigrants (except for Spanish) nonexistent. Even assessments developed in
Spanish-speaking countries should be used with caution for assessing Spanish speakers in the United
States, who are probably exposed to English from an early age and are decreasingly likely to have access
to emergent or conventional literacy experiences in Spanish. Thus, tests normed on monolinguals are
unlikely to adequately reflect the knowledge of bilinguals growing up in complex sociolinguistic settings.
Yet testing children only in English if they are growing up bilingual clearly threatens to vastly
underrepresent their language capacities. One promising approach that has been funded by the Head Start
University Partnership Measurement Development Grants Program involves eliciting reports on the
Bates-MacArthur Communicative Development Inventory from mothers about the home language and
from classroom personnel about English; teacher reports add crucial information about these children’s
language skills (Pan, Mancilla-Martinez & Vagh, 2008).[ref needed]
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Even if one resolved the challenge of the paucity of direct tests appropriate for a large portion of
the non-English-speaking population, the challenges of administering those tests well would be daunting,
and those challenges overlap to a large extent with the challenges of testing speakers of nonstandard
varieties of English or members of minority English-speaking groups. Particularly when directly
assessing young children, ensuring trust and mutual understanding is absolutely crucial. Thus, having
well-trained testers who understand and value the child’s language and language variety, who can speak
that language variety in a way that is understandable to the child, and who can interact with the child in a
way that is familiar is prerequisite to getting interpretable results. When a typical urban preschool might
be serving children from a dozen different language backgrounds, this is no easy task.

Although the emergent literacy measures are somewhat more tractable, the validity of
conclusions drawn from them can also be threatened by differences of language, language variety,
orthography, and literacy experience. For example, what if a child being tested in English knows letter
names only in Spanish? What if she or he adopts the natural Spanish approach to syllable segmentation,
producing pa—n instead of p—an when asked to divide up a syllable? What if she or he hears Spanish
phonemes and thus segments the word “day” into d—a—I, counting three phonemes (correct in Spanish)
instead of the expected two? None of these responses would lead to difficulty if the tester were bilingual
or well informed about the likelihood of these responses, but under normal circumstances these responses
are likely to be counted wrong, if not actually deviant.

Available Measures

Many measures are available for assessing the components of language, ranging from those used
primarily for research purposes, to researcher measures that have been developed into scales or report
forms with norms, to formal tests. Many are listed in Appendix Table 5-4. The domains of vocabulary
and phonological awareness have been the most richly populated with formal tests, although indices,
report forms, and assessments for other domains exist as well. A language test of particular note—
because it was designed specifically to resolve the problem of dialect differences in identifying children
with language disorders and has been provided with norms—is the Diagnostic Evaluation of Language
Variation (DELV) (Seymour, Roeper, de Villiers, and de Villiers, 2003). The DELYV focuses on sentence
processing, in particular the comprehension of constructions that are universal and least likely to be
affected by lexical, morphological, or syntactic differences among different varieties of English. Because
the DELYV focuses on aspects of the language system selected to be present among normally developing
children, it is more useful as a diagnostic than a progress monitoring instrument.

COGNITIVE SKILLS
Defining the Domain

This wide-ranging domain encompasses general intellectual functioning; knowledge of specific
topics, such as mathematics, science, and social studies; and more specific cognitive skills, such as
executive function, attention, and memory. Most measures of general cognitive skills in this area reflect
the somewhat freighted construct of 1Q, and many of the general knowledge constructs are difficult to
differentiate from vocabulary, while many of the specific cognitive skills are difficult to differentiate from
approaches to learning. In this section, we focus on the constructs and measures of general and specific
cognitive skills because those measures are either widely used or viewed as crucial skills for social,
language, and academic development. In the next section, we take mathematics as a specific case in
which a large amount of developmental and assessment work has been done; it is considered an example
of cognition, in particular of declarative knowledge.
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We recognize and endorse the growing attention to the need to teach science, social studies, and
the arts in early childhood in addition to the traditional domains of language, literacy, and mathematics;
see, for example, the National Child Care Information Center website, which provides links to many
resources for teaching science and social studies (http://www.nccic.org/poptopics/mathscience.html).
Although we do not treat these topics here because of the paucity of research-based information about or
assessment approaches to them, we hope they will merit inclusion in a future report dealing with early
childhood assessment.

Although concepts of general cognitive skills vary widely, all include the ability to “understand
complex ideas, to adapt effectively to the environment, to learn from experiences, to engage in various
forms of reasoning, and to overcome obstacles by taking thought” (Neisser et al., 1996). The American
Psychological Association convened a task force after the book, The Bell Curve (Herrnstein and Murray,
1994), sparked intense debate about intelligence. The task force report summarized existing theory and
research, indicating that these conceptualizations vary in the extent to which different types of systems of
intellectual abilities are differentiated and in the role attributed to culture in defining and acquiring
intellectual skills. It also reported a general consensus that psychometric measures of cognitive skills tend
to be highly correlated and are strongly influenced by an individual’s genetic background and individual
experiences (American Psychological Association Task Force on Intelligence, 1996).

The role of individual experiences in the development of general cognitive skills is especially
evident in early childhood. On one hand, measures of early cognitive skills show only low to moderate
correlations with measures from school age or later, with stronger correlations emerging as children
become adept at using language (McCall, 1977). Somewhat stronger associations obtain when measures
of infant habituation are used to assess infant cognitive skills (McCall and Carriger, 1993). On the other
hand, correlations with measures of the child’s environment are stronger in early childhood than
subsequently (McCall, Appelbaum, and Hogarty, 1974).

In contrast to the long history of research on the development of general cognitive skills, research
on the development of memory, attention, executive function, and emotional regulation has grown
dramatically in the past 10-20 years. As mentioned earlier, evidence from both psychological and
neuroscience research indicates that emotional regulation and executive function skills play an important
role in developing self-regulation and social and academic competence during early childhood in both
typically and atypically developing populations of children (Blair, 2002; Blair and Razza, 2007).
Similarly, considerable research on the acquisition of memory skills shows the crucial role memory plays
in the acquisition and retention of knowledge (Gathercole, 1998).

Executive function (EF), also known as fluid cognitive ability to distinguish it from crystallized
cognition, or knowledge of declarative information, comprises cognitive processes utilized in response to
novel stimuli. As investigated in a range of cognitive psychological research from information processing
(Miyake et al., 2000), psychometric (Flanagan and McGrew, 1997; Woodcock, 1990), and
neuropsychological and neurobiological perspectives (Norman and Shallice, 1986; Posner and Rothbert,
2000; Welsh, Pennington, and Groisser, 1991), the cognitive processes involved in executive function
include the ability to hold information in mind in working memory, inhibit incorrect responses, and
sustain or switch attention for the purposes of goal-directed action. Generally speaking, executive
function refers to effortful cognitive processes as opposed to relatively automatic aspects of cognition
associated with crystallized knowledge and declarative memory (memory for information that has been
learned).

Executive function consists of distinct but moderately interrelated cognitive functions, including
working memory, inhibitory control, and attention shifting components (Espy, Kaufmann, McDiarmid,
and Glisky, 1999; Espy et al., 2004; MacDonald, Cohen, Stenger, and Carter, 2000; Miyake et al., 2000;
Robbins, 1996) that are related to, but distinct from, general intelligence (Blair, 2006; Bull and Scerif,
2001; Espy et al., 1999; Lehto, 2004). Working memory refers to the process of holding information in
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mind for the purpose of goal-directed activity. Attention shifting refers to the switching of the focus of
attention between distinct but often closely related aspects or dimensions of a given object or objects
within a task. Inhibitory control refers to the ability to inhibit or override a prepotent or previously well-
learned stimulus-response association in favor of a subdominant response.

Memory is also viewed as multidimensional. During early childhood, children develop short-
term memory, autobiographical memory, episodic memory, and metamemory (Gathercole, 1998). Short-
term memory includes phonological memory and visual spatial memory and is often considered part of
executive function.

Evidence of Consensus

There is consensus that general cognitive skills are important, regardless of whether they are
viewed holistically or as multiple types of academic or practical intelligence (Neisser et al., 1996) and that
executive function plays a critical role in the development of social, language, and academic skills (Blair
and Razza, 2007). Developmental psychologists have long recognized the importance of cognitive
capacities as a crucial aspect of children’s development, an aspect of importance in its own right, and one
that interacts with health, language, academic, approaches to learning, and socioemotional adjustment.

Evidence of Continuity and Associations with Important Outcomes

Cognitive skills measured in early childhood show increasing levels of stability and associations
with important outcomes as children age. Developmental assessments of preverbal infants show very
modest associations with subsequent 1Q measures, whereas measures of infant habituation have shown
moderate levels of associations with later cognitive scores (Neisser et al., 1996). In contrast, 1Q scores of
3- to 5-year-olds show high levels of continuity with school-age assessments, although individual
children can show substantial changes in scores over time (McCall et al., 1974). Standardized measures
of general cognitive skills, such as 1Q scores, provide very good prediction by ages 3-5 of academic
achievement and modest correlations with adult outcomes, such as occupations (see Neisser et al., 1996,
for a comprehensive review). However, the overlap between general cognitive skills and language
remains. Attempts to develop culture-free and language-free measures of cognitive ability have had
limited success (Neisser et al., 1996).

Measures of specific cognitive skills have also demonstrated continuity and associations with
important outcomes. Executive function and attention have been measured in children as young as 2.5
years, and these skills appear to become more stable during early childhood, until they reach strong levels
of stability by age 8 (Olson, Sameroff, Kerr, Lopez, and Weeman, 2005; Posner and Rothbert, 2000).
Memory functioning shows substantial qualitative change during infancy and the preschool years,
stabilizing around age 7 into adult-like structures of continuity (Gathercole, 1998). Measures of effortful
control, inhibitory control, and attention-shifting in preschool predicted mathematical and literacy skills in
kindergarten (Blair and Razza, 2007) in a study of Head Start children. Similarly, both working memory
and especially inhibitory control were related to mathematical skills in a sample of 4-year-olds. [Blair, et
al?] A computerized task measuring sustained attention provided moderately strong prediction of reading
and mathematical skills in primary school in the Study of Early Child Care and Youth Development of
the National Institute for Child Health and Human Development (Duncan et al., 2007). Phonological
memory and processing is thought to play a critical role in reading and other academic skills.
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Evidence of Malleability

The theory of change for most early childhood intervention programs is that some form of
preschool enrichment will lead to more rapid growth in cognitive skills for participants, often children
from low-income families. Most often, cognitive skills are measured via individual direct assessments
using standardized tests administered by trained staff members. A recent Rand Corporation study (2005)
examined programs implemented in the United States that provide services to children and families
during early childhood and reported effect sizes (d) for cognitive outcomes for successful programs that
ranged from .13 to 1.23.

The largest effect sizes were obtained in the most intensive interventions in assessments of
children after age 2. The Abecedarian Project, a single-site experimental intervention that delivered 5
years of full-time quality child care, yielded effect sizes of d = .50 at 18 months, d = .83 at 24 months, d
= 1.23 at 36 months, and d = .73 at 54 months on standardized infant developmental or IQ tests (note that
the reduction in effect sizes between ages 3 and 5 appears to be related to the fact that control children
were attending quality child care centers; (Burchinal, Lee, and Ramey, 1989). The High Scope/Perry
Preschool Project, a single-site program that delivered two years of preschool between ages 3 and 5 and
included a home visit/parenting education component, yielded effect sizes of d =1.03 at age 5 on
standardized I1Q tests. The Infant Health and Development Project, a large multisite research project that
delivered 3 years of home visiting and 2 years of full-time high-quality child care from birth, yielded an
effect size of d =.83 on an IQ test at the end of end of the program at 36 months. The Early Training
Project (Gray and Klaus, 1970), which included both home visiting and child care for preschoolers,
reported an effect size of d =.70 in an 1Q test.

In contrast, much weaker effect sizes were obtained for interventions that were less intense: d =
.27 for the Ypsilanti Carnegie Infant Education project, which provided home visiting (Epstein and
Weikart, 1979); d = .13 at 36 months for Early Head Start, a large multisite research site that delivered 2-
3 years of home visiting and high-quality child care in some sites (U.S. Department of Health and Human
Services et al., 2004); d = .13 for the Prenatal Early Infancy Project-Elmira site (Olds, Henderson, Phelps,
Kitzman, and Hanks, 1993), another home visiting project; and d = .12 at 48 months for the Head Start
Impact Study, which evaluated the impact of a year of Head Start involving both center care and home
visiting (U.S. Department of Health and Human Services, Administration for Children and Families, and
Head Start Bureau, 2005). Finally, the relatively frequent need to renorm cognitive tests provides further
evidence of mutability for general cognitive scores (Neisser et al., 1996). As the average level of
education rose in this country, 1Q tests had to be renormed to ensure that the mean score did not rise
substantially.

A growing literature also demonstrates mutability in executive functioning. Experimental studies
have demonstrated that children who participated in “brain training” activities and curricula exhibited
improved their neurocognitive abilities (including executive function) and, in some cases, behavior
relative to peers who did not participate in the training activities (Diamond et al., 2007; Dowsett and
Livesey, 2000; Klingberg et al., 2005; Rueda, Rothbart, McCandliss, Saccomanno, and Posner, 2005;
Semrud-Clikeman et al., 1999).

Testing All Children

The challenges of collecting interpretable data on the cognitive skills of children from non-
English-speaking or multicultural backgrounds have been hotly debated. Overall, recent IQ and general
cognitive tests have been developed using diverse populations in their norming samples, and scores on
these tests tend to show similar patterns of prediction with academic achievement and other criteria for
different ethnic and economic groups (Neisser et al., 1996). However, insufficient evidence exists to
draw definitive conclusions regarding the use of these measures with infants, toddlers, and preschoolers.
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Similarly, many measures of specific cognitive skills were developed using middle-class white children
but have been used recently in studies in Head Start classrooms or other programs serving low-income,
ethnically diverse children. There is growing attention to the psychometric properties of these measures
as the research moves away from documenting normative development to examining individual
differences (Blair and Razza, 2007).

Available Measures

Measures of general cognitive skills during early childhood include psychometrically developed
developmental and 1Q tests, questionnaires, specific tasks, and curriculum-based assessments. Many of
these are listed in Appendix Table 5-1. The Bayley Scales of Infant Development measure the mental and
motor development and test the behavior of infants from 1 to 42 months of age. The Wechsler tests may
be the most widely used measures of 3- to 8-year-olds, although other psychometric tests are also widely
used for children age 2 years and older, including the Stanford Binet Intelligence Scales, the Woodcock-
Johnson 111 (WJ-111) Tests of Cognitive Abilities, and the Kaufman Assessment Battery for Children (K-
ABC) (Bayley, 2005; Kaufman and Kaufman, 2006; Roid, 2003; Wechsler, 2003; Woodcock, McGrew,
and Mather, 2001). The K-ABC assesses sequential and simultaneous processing skills as well as
achievement. Similarly, the WJ-111 assesses specific cognitive and achievement skills.

In contrast, most measures of executive function involve laboratory-based tasks. The continuous
performance task is widely used to measure sustained attention for typically developing children in
research and for children referred for cognitive delays or disorders. Assessments of executive skills were
reviewed recently (Carlson, 2005), listing tasks appropriate for toddlers and preschoolers. Perhaps the
most widely measures include the continuous performance task, shape Stroop, snack delay, day/night, and
Simon says (note that these are also used as measures of constructs defined under socioemotional
development, again pointing out the porous boundaries between emotional and cognitive development).
Assessments of memory include scales on psychometrically developed assessment and a wide variety of
laboratory assessments (Gathercole, 1998). Ceiling and floor effects have limited the use of many of the
laboratory tasks across a variety of ages, and concerns about the extent to which tasks require multiple
specific cognitive skills result in measures that cannot provide pure assessment of a single executive
function or memory skill.

MATHEMATICS

In this section we discuss the development of mathematical understanding, concepts, and skills
during early childhood as a particular aspect of the cognitive skills domain.

Defining the Domain

Researchers emphasize that very young children can and should be acquiring knowledge that
provides the foundations for later mathematics learning in number sense, spatial sense and reasoning
(geometry), measurement, classification and patterning (algebra), and mathematical reasoning. Each of
these subdomains of mathematics is described briefly below.

Research suggests that children begin developing number sense in early infancy (Clements,
Sarama, and DiBiase, 2004; Clements, 2004; Feigenson, Dehaene, and Spelke, 2004; Xu, Spelke, and
Goddard, 2005) and much of what young children know about numbers depends on their understanding
and mastery of counting (Fuson, 1992a; National Research Council, 2001). Studies suggest that the three
major basic skills required for counting are knowing the sequence of number words, one-to-one
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correspondence, and cardinality (Becker, 1989; Clements, 2004; Fuson, 1988; Fuson, 1992a, 1992b;
Hiebert et al., 1997; National Research Council, 2001). Following initial acquisition of counting, children
begin to acquire an understanding of number operations (Clements, 2004; Hiebert et al., 1997; National
Council of Teachers of Mathematics, 2000; National Research Council, 2001) and then simple operations
and word problems (Fuson, 1992a). Number operations for preschoolers mainly involve understanding
additive number relationships in which two (or more) small numbers make up one larger number (e.g., 2
and 3 make 5), which will develop into addition and subtraction concepts in the future. In acquiring these
skills related to number sense, young children and students of nonmajority backgrounds tend to be
influenced by the context of the problem and perform better with more contextual information (Boaler,
1994; Cooper and Dunne, 1998; Lubienski, 2000; Means and Knapp, 1991).

Geometry is the study of space and shape (Clements, 1999). Shape knowledge involves not only
recognition and naming, but also an understanding of shape characteristics and properties. Spatial
reasoning involves location, direction, distance, and identification of objects (Clements, 1999). Based on
Van Hiele’s theory (1986), children are believed to learn about geometry on a progression of levels—
visualization, analysis, abstraction, deduction, and rigor—and many geometry curricula and assessments
follow this hierarchy.

Measurement involves assigning numbers to a set of continuous quantities (Clements and
Stephan, 2004). To understand the concept of measurement, children must be able to decide on the
attribute of objects to measure (e.g., width or length), select the units to measure the attribute, and use
measuring skills and tools to compare the units (Clements, 2004). A typical developmental trajectory
involves children first learning to use words that represent quantities or magnitude of a certain attribute
(e.g., big and small); second, demonstrating an ability to compare two objects directly and recognize
equality or inequality; and finally, learning to measure, connecting numbers to attributes of objects, such
as length, weight, amount, area, and time (Clements et al., 2004; Ginsburg, Inoue, and Seo, 1999).

In the early childhood years, children develop beginning algebraic concepts as they sort and
classify objects, observe patterns in their environment, and begin to predict what comes next based on a
recognized pattern. Sorting, classifying, and working with patterns help them to bring order,
organization, and predictability to their world. Classification and the analysis of patterns provide a
foundation for algebraic thinking as children develop the ability to recognize relationships, form
generalizations, and see the connections between common underlying structures (Clements, 2004;
National Council of Teachers of Mathematics, 2000). Classification, defined as the systematic
arrangement of objects into groups according to established criteria, involves categorizing, sorting, and
grouping. Understanding a pattern involves the ability to identify similarities and differences among
elements of a pattern, note the number of elements in the repeatable group, identify when the first group
of elements begins to replicate itself, and make predictions about the order of elements based on given
information. Acquisition of these skills appears to depend on identifying the core unit of the pattern,
which, in turn, is dependent on the types of experiences the child experiences at home or in care and
educational settings (Klein and Starkey, 2004; Starkey, Klein, and Wakeley, 2004).

Most young children can solve problems involving simple mathematical reasoning by age 3,
often by modeling with real objects or thinking about sets of objects. Alexander, White, and Daugherty
(1997) propose three conditions for reasoning in young children: (1) the children must have a sufficient
knowledge base, (2) the task must be understandable and motivating, and (3) the context of the task must
be familiar and comfortable to the problem solver. Although these conditions probably apply to problem
solvers of all ages, they may be particularly important for young children who are not motivated to
complete tasks for external reasons (e.g., good grades).

Prepublication copy — uncorrected proofs
5-17

Copyright © National Academy of Sciences. All rights reserved.



Early Childhood Assessment: Why, What, and How?
http://lwww.nap.edu/catalog/12446.html

Importance of the Domain

The case for assessing mathematics in early education programs is easy to make. Looking across
international comparative studies, U.S. students’ performance in mathematics is in the bottom third
(American Institutes for Research, 2005). And recent analyses of longitudinal studies have shown that
mathematical concepts, such as knowledge of numbers and ordinality, at school entry are the strongest
predictors of later academic achievement, even stronger than early literacy skills (Duncan et al., 2007).
Efforts clearly need to be made to improve opportunities for mathematics learning and carefully monitor
children’s learning. Furthermore, all the state early childhood standards mention mathematical
development as a target for attention.

Testing All Children

The ability to articulate thinking and problem-solving approaches in mathematics is currently
recognized as an important skill (National Council of Teachers of Mathematics, 2000), although this may
prove difficult for children who are not proficient in English or have not yet learned mathematics
vocabulary. Mathematical skills therefore need to be assessed in multiple ways, with objects that can be
manipulated and questions requiring verbal explanations.

Available Measures

Each of the domains in mathematics discussed above has measures associated with it, although of
varying quality and degrees of development. Both formative and summative assessments should measure
children’s skills in the different subdomains and not focus only on number sense. Because children’s
mathematical experiences and learning are grounded in their everyday lives, often in practical situations,
it is also important that the problems, even in formal and structured assessments, be familiar and involve
materials that children can use to solve the problem and show their thinking. Young children need to be
able to touch and move objects to give an accurate demonstration of their understanding of the concepts.
Assessments using still pictures on a piece of paper are likely to underestimate their mathematical
understanding, as they may be better able to solve problems when they are allowed to move actual objects
around physically. Some of the skills that should be examined in each domain are listed below.

Since young children’s primary experience with numbers focuses on counting, any assessment of
number sense should examine how children count groups of objects. Assessments should include asking
the child to count to measure their knowledge of number sequence names and rote counting, assessing the
child’s understanding of one-to-one correspondence between objects and counting and of cardinality.
Similarly, assessment of spatial sense and reasoning (geometry) should involve observation of children
engaged in activities using shapes. Assessment of children’s understanding of measurement in early
childhood should begin with asking them to make direct comparisons of different attributes of objects.
For classification and sorting, children should be provided with materials or objects and asked to create
their own groups and describe their reasoning. Their reasoning should be carefully noted and their
understanding should be evaluated based on their reasoning, not solely by the evaluator’s criteria.
Assessment items for mathematical reasoning should be embedded in other content topics. Because
children’s lives involve much problem solving, the more the assessment task is embedded in their
everyday plays and activities, the better. When an assessment task is given, children’s approaches should
be observed carefully, and if they modify their approach in the process, the modification should be noted,
because changing and adjusting strategies often provide information about their reasoning.

A growing number of assessment instruments is now available. Appendix Table 5-6 lists of some
of these measures as examples, and we give examples of tools that are useful for formative and
summative evaluations of young children. Assessments are embedded in curricula, like Everyday
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Mathematics, providing tools for the teacher to monitor each child’s progress. The Desired Results
Developmental Profile, California’s prekindergarten evaluation tool, has teachers rate preschoolers based
on observation. Psychometrically developed standardized tests, like the Woodcock-Johnson, used for
evaluation and diagnosis, are individually administered by a trained adult to children ages 2 to 5. Each of
these tools assesses humber sense, but only the teacher report tools also assess geometric, measurement,
and algebraic skills.

CONCLUSION

In this chapter, we have attempted to bring some organization to the very complicated question of
what to assess in young children, taking into account not only the domains of importance to parents and
preschool educators, but also those that predict long-term academic success. Although an exhaustive
analysis of the theories of change that underlie prevention and intervention services was beyond the scope
of work we could complete, we did use information about the design and effectiveness of such programs
to help refine our list of domains. Inevitably, the discussion of domains to assess is influenced by the
availability of assessment instruments for each of the domains, their quality, and the ease of using them.
Identifying a domain as of high importance has little immediate effect on assessment activities if there are
no tools available to measure it. Such identification, however, can serve as an important motivation for
the development of better measurement tools for use in the future. As the history of instrument
development in the domains of approaches to learning and social/emotional development shows,
identifying a domain as important can generate researcher and practitioner interest that translates itself
initially into informal assessments, which are refined and expanded to meet the psychometric criteria of
importance from wider use.

The default when thinking about assessment is to think about direct, formal testing—the familiar
scenario of an adult sitting down with a child and presenting prescribed questions or challenges for him or
her to solve, in a prescribed sequence. It is important to emphasize that, although many of the assessment
tools discussed in this chapter have that character, the repertoire of usable, reliable, and informative
assessments is in fact much larger, including observation of the child in natural or somewhat structured
settings, collecting information from primary caregivers and from adults in child care and educational
settings about the child’s behavior, and interacting with the child directly but without formal test items or
materials. The reliability and validity of such measures for young children needs more study, and such
research is beginning to be done. For example, Meisels, Xue, and Shamblott (in press) studied the Work
Sampling for Head Start (WSHS) measure, derived from the Work Sampling System, which has
observers complete a checklist of children’s demonstrated capabilities. They reported moderate
correlations with direct assessment instruments for language, literacy, and mathematics, but did not
recommend use of the WSHS for accountability purposes.
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6
Measuring Quality in Early Childhood Environments

The domains of importance in early childhood all show mutability as a result of aspects of the
environment. In this chapter, we review measures of quality in family and in early care and educational
environments. Sometimes the family or the quality of the early care and educational setting is an outcome
in its own right—the target of an intervention, for example. In other cases, it is a mediator of the effects
of an intervention (e.g., improving family financial resources, introducing a new preschool curriculum,
providing professional development) on child-level outcomes. In both these cases, it is crucial to have
reliable and usable instruments from which one can draw valid inferences about the quality of the
environment.

Infants, toddlers, and young children need supportive, responsive, and stimulating relationships
with caregivers and stimulating and safe environments to thrive (McCartney and Phillips, 2006; National
Research Council and Institute of Medicine, 2000). The National Academies synthesis of research on
early development From Neurons to Neighborhoods concluded that “early environments matter and
nurturing relationships are essential” (National Research Council and Institute of Medicine, 2000, p. 4).
Families provide the primary care for children and are often the focus of early intervention programs.
Home visiting programs are designed to promote positive, supportive parenting and to reduce harsh
negative parenting of infants, thereby indirectly enhancing their cognitive and social development (Wasik
and Bryant, 2001). State or federally funded child care and educational programs are designed to promote
children’s cognitive, academic, and social skills directly (National Institute for Early Education Research,
2006). Parents and policy makers want to know about the quality of programs or family environments to
ensure that they are enhancing, or at least not harming, children’s development. Accordingly, assessing
children’s home and center-based environments, as well as child outcomes, has become an important part
of assessment systems for young children (Adams, Tout, and Zaslow, 2007; Mitchell, 2005).

OBSERVATIONAL MEASURES FOR MULTIPLE PURPOSES

Many observational measures have been developed to assess the quality of home or early
childhood care and education programs. Selection of a measure requires consideration of the child
population, the purpose of the observations, and the domains of most interest. For a program serving
English language learners, for example, opportunities for children to develop language and vocabulary in
their native language as well as English would be particularly important.

Observational measures serve a number of purposes. First, they can be used for caregiver and
teacher professional development. They can call administrators’ and caregivers’ or teachers’ attention to
their own behaviors and practices that might promote positive child outcomes. Having caregivers and
teachers evaluate their own or each other’s classrooms and home-based care settings, as well as having
two people (either an administrator and a caregiver/teacher or two caregivers/teachers) evaluate the same
setting, can be instructive and can provide good material for discussion. Administrators of formal early
care and education programs—such as child care centers, preschools, prekindergartens, and Head Start
programs—can also use classroom observation measures as part of their teacher/caregiver evaluation
strategy, as a more objective, sharable set of criteria for observation. Several promising professional
development programs use observational measures as the basis for improving quality of child care. For
example, Pianta and colleagues use their tool, the CLASS (Pianta, La Paro, and Hamre, 2007), to promote
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more intentional instruction, classroom management and emotional support in the classroom through their
professional program, My Teaching Partner (Kinzie et al., 2006). The Quality Interventions for Early
Care and Education (QUINCE) intervention and evaluation, which uses on-site technical assistance to
improve the quality of home-based as well as center-based child care, uses the environmental ratings
scales (the Family Day Care Environment Rating Scale, or FDCERS (Harms and Clifford, 1989), and the
Early Childhood Environment Rating Scale-Revised, or ECERS-E (Harms, Clifford, and Cryer, 1998) to
promote the use of age-appropriate activities and enhance teacher-child interactions in their program,
which follows the Partners For Inclusion model (Bryant, 2007; Wesley, 1994).

Second, observational measures can be used in formative assessment of programs that are striving
to improve their quality. Periodic observations and examination of scores on different dimensions can
help identify weaknesses that require further attention. Fourteen states now have quality ratings systems
available to the public, with summary ratings of the quality of early care and education, and many more
states are developing such systems, with the aim of improving information to consumers and providing
supports to improve quality (Tout, Zaslow, and Martinez-Beck, forthcoming). Local communities as well
are developing such systems. In most fully developed state quality ratings systems, an observational
measure of the quality of the early care and education environment—usually the ECERS-R, FDCERS, or
the infant and toddler version of this measure (the Infant/Toddler Environment Rating Scale (Harms,
Cryer, and Clifford, 1990)—is used as one component of the overall rating of the environment, which
usually includes multiple components, selected and weighted differently in each state or community. The
rating of the environment is used not only as a contributor to the summary rating of quality, but also as a
source of detailed information about the facets of quality that need improvement and in which changes
will help progress to the next quality rating.

Third, classroom observations can be used for accountability purposes, instead of or as a
supplement to child outcome measures. Child care quality has been a consistent modest to moderate
positive predictor of children’s cognitive and language skills in large, multisite studies and smaller local
studies (Howes et al., in press; Lamb, 1998; NICHD Early Child Care Research Network, 2006; Peisner-
Feinberg et al., 2001; Vandell, 2004) and a somewhat consistent predictor of social skill (NICHD Early
Child Care Research Network, 2006; Peisner-Feinberg et al., 2001; Vandell, 2004). Using early
childhood assessments as part of an aligned system requires the capacity to juxtapose information about
quality in the early care and education setting with change scores on children’s development (along with
other key components). Thus, a complete system will require both ratings of the environment and
assessments of children at multiple points in time, although this is expensive.

In some federal and state efforts, observations of early care and education settings serve both a
monitoring and accountability function and a formative function, providing information to improve
quality. Thus, for example, as part of monitoring and accountability, the Head Start Impact Study
collected observations of the quality of Head Start programs as well as of formal early care and education
programs serving children in the control group (U.S. Department of Health and Human Services,
Administration for Children and Families, and Head Start Bureau, 2005). Similarly, the Head Start
Family and Child Experiences Survey (FACES) regularly collects observational data on a nationally
representative sample of Head Start programs. The observational data are used in combination with child
outcome data as part of ongoing program monitoring. However, the observational ratings and child
outcomes together are also used to inform ongoing program improvement (see discussion in Zaslow,
2008). As one example, information from Head Start FACES was instrumental in shaping an increased
focus in Head Start programs on early literacy development. Information from the Head Start Impact
Study has also been instrumental in increasing the professional development for Head Start teachers,
focusing on early mathematics development in young children and how best to foster it.

Fourth, classroom observations are useful for research. Indeed, most measures were originally
developed as part of a research initiative. An extensive body of work looks at the relationship of
observational measures to child outcomes, especially in classroom-type early care and educational
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settings, and to a lesser extent in home-based care (Bryant, forthcoming; Burchinal, forthcoming;
Burchinal et al., 2008). In addition, observational measures are used in evaluation studies to assess
whether an intervention to improve practice in home-based or center-based early care and educational
settings has affected caregiver/teacher practice or overall quality (for example, Bryant, 2007 and Pianta,
2007). An observational measure designed to assess parenting skills as a tool in caregiver or teacher
professional development or for formative assessment should be detailed and descriptive so that it can
help to direct improvement. In contrast, a measure used for research, summative assessment, or for
accountability purposes, even if detailed, should be easily summarized in quantifiable ratings, so that
scores can be compared over time and across settings.

Purposes, in turn, have implications for who conducts the observation. If the goal is professional
development or formative assessment, observations might be done by individuals directly involved. For
example, observations of parenting skills might be done by a home visitor; a child care program teacher
or administrator could do observations of early care and education. If summative assessment or
accountability is a goal, it is preferable that observation measures be administered by someone who is not
directly connected to the program being evaluated, although program staff may sometimes perform this
role if sufficient safeguards are in place to ensure the reliability and validity of the observations.

Most existing measures assess the social environment well and the learning environment at a very
general level, but only a few adequately assess practices designed to teach academic or social skills
specifically. Development of observational measures is just beginning to catch up with the increased
political emphasis on academic preparation in programs for young children (National Institute for Early
Education Research, 2006). We summarize below some existing observational measures of the home and
center-based environments, without attempting to be exhaustive. For all of these measures, there is some
evidence for their reliability and validity, and many include demonstrated associations with child
outcomes.

Note that although home or classroom observations may not be as labor-intensive or expensive as
assessing individual child outcomes, all of these measures require a fair amount of assessor/observer
training for the results to be valid and reliable. Developers of observational systems should provide clear
and sufficiently intensive training criteria. Publishers of some instruments, like the CLASS (Pianta, La
Paro, and Hamre, 2007) require training to be conducted by a publisher-trained and certified trainer, with
different training for different user purposes.

As specified by the developers, many natural observations of center-based or home settings
require a minimum of 3 hours to ensure that sufficient sampling of the environment has occurred.
Semistructured observations or interviews can require less time because they draw on specific kinds of
interactions across all participants. Recommended times for the measures in Appendix Table 6-1 range
from 1.5 hours to two half-days.

Details on these measures can be found in the literature cited and, for many, in a compendium
profiling observational measures for early childhood care and education environments prepared by Child
Trends (Child Trends, in press). Appendix Table 6-1 is a summary of some important characteristics of
each measure discussed. The stars indicate that the dimension is represented somewhat (one star) or
substantially (two stars).

ASSESSING HOME ENVIRONMENTS

Parents “structure the experiences and shape the environments within which early development
unfolds” (National Research Council and Institute of Medicine, 2000, p. 226). Children’s early cognitive,
social, and physical development are all clearly linked to their relationships with their primary caregivers
and the kinds of experiences available in their home environments (McCartney and Phillips, 2006).

Prepublication copy — uncorrected proofs
6-3

Copyright © National Academy of Sciences. All rights reserved.



Early Childhood Assessment: Why, What, and How?
http://lwww.nap.edu/catalog/12446.html

Theories of development focus on two overlapping dimensions related to assessing families in early
childhood. The quality of relationships between the child and his or her primary caregivers is viewed as
central for all forms of development, especially socioemotional skills (Bornstein and Sawyer in
McCartney and Phillips, 2006 pp. 381-398). And the quality of cognitive stimulation clearly plays a
critical role for cognitive, language, and social development (Bradley, Corwyn, Burchinal, McAdoo, and
Garcia Coll, 2001; Fuligni, Han, and Brooks-Gunn, 2004).

There have been many theoretical and empirical systems developed for describing how families
affect children’s cognitive, language, and social development. These systems almost always include at
least three dimensions: (1) the quality of the parent-child relationships and more distally of mother-father
and whole-family relationships, (2) the quality of stimulation provided directly by caregivers in
interactions with the child and by the objects that are available in the family environment, and (3)
provision of basic needs and safety monitoring. These dimensions are listed below with a set of
characteristics that are believed to be important for each dimension:

1. Relationships (mother-child, father-child, other primary caregiver—child, and more distally
mother-father), emotional climate, social interactions, support for social skills development, and
discipline strategies:

a. Degree to which adults are affectionate, supportive, attentive, and respectful
toward children;

b. Explicit support for social skills (e.g., encouraging children to “use their words,”
modeling and engaging children in conversations about social problem-solving
skills, encouraging the use of learned strategies to solve real social conflicts);

c. Degree to which primary caregivers use consistent behavior management
techniques that are not harsh or demeaning.

2. Cognitive stimulation:

a. Extent to which primary caregivers use the home environment to provide and
scaffold learning activities for the child;

b. Degree to which primary caregivers provide stimulating activities in the
community;

c. Degree to which primary caregivers talk to the child, engage the child in
conversation, and use elaborated language in those verbal interactions;

d. Frequency with which children are exposed to books and have books read to
them;

e. Literacy resources (e.g., books, magazines, writing materials, computers) in the
home.

3. Provision of basic needs and safety monitoring
a. Degree to which the home environment is free of hazards, clean, and organized;

b. Degree to which toys, books, and other child-friendly materials are available to
the child without adult mediation;

c. Presence of or access to outdoor play areas or areas in which gross motor play
can occur.
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Primary Caregiver—Child Interactions

Primary caregiver—child interactions typically either are coded from videotapes of semistructured
10- to 20-minute observations in which the primary caregiver is asked to engage the child in age-
appropriate activities or are rated live during longer observations in the home. An example is a measure
used in the National Institute of Child Health and Human Development (NICHD) Study of Early Child
Care and Youth Development (SECCYD) (NICHD Early Child Care Research Network, 1999, 2003) and
the Early Head Start study (U.S. Department of Health and Human Services, Administration for Children
and Families, Office of Planning Research and Evaluation, and Head Start Bureau, 2004); different
procedures are used for the youngest infants, toddlers, and preschoolers. Mothers of 6-month-olds were
asked to play with their infants for 7 minutes and were told that they could use any toy or object available
in the home or none at all. For the remaining 8 minutes, mothers were given a standard set of toys they
could use in play.

At 15, 24, and 36 months, the observation protocol followed a three-boxes procedure in which
mothers were asked to show their children age-appropriate toys in three containers in a set order. The
mother was asked to have her child play with the toys in each of the three containers and to do so in the
order specified, but she was told she could spend as long or as little time on each activity as she wished.
Videotapes were coded by research assistants who had attended centralized training sessions. At 6, 15,
and 24 months, mothers were rated on a 4-7 point scale (ranging from “not at all characteristic” to “highly
characteristic) to describe maternal sensitivity to child nondistress, cognitive stimulation, intrusiveness,
positive regard, and negative regard. At 36 and 54 months, the mothers were rated on 7-point ratings of
supportive presence, hostility (reversed), and respect for autonomy.

The composite scores were the strongest predictor of children’s cognitive, language, academic,
and social outcomes when considered with demographic, parental attitude, and schooling characteristics
in the NICHD SECCYD (NICHD Early Child Care Research Network, 2006). Similar observational
systems have been developed and used for attachment (e.g., Egeland and Deinard, 1975), special
education (e.g. Yoder and Warren, 2001), and effects of differing welfare reform policies on children
(Weinfield, Egeland, and Ogawa, 1998). These observation procedures can also be used in assessing the
quality of out-of-home care for infants and toddlers.

Cognitive Stimulation

Cognitive stimulation is reflected in a dimension called quality of instruction, which is often
measured using a videotaped laboratory procedure in which mother and child pairs participate in a series
of developmentally appropriate problem-solving situations (Englund, Luckner, Whaley, and Egeland,
2004). The mother’s instructional behavior is rated on a 7-point scale that reflects how well she
structured the situation and coordinated her behavior to the child’s activity and needs for assistance. The
scale ranges from 1, indicating poor quality of instruction (uninvolved or unstructured), to 7, indicating
effective instruction throughout the session. The rating from this measure correlated with subsequent
scores on standardized achievement tests in several studies (see, e.g., Englund et al., 2004; Connell and
Prinz, 2002; Pianta and Egeland, 1994; Pianta, Egeland, and Sroufe, 1990; Pianta and Harbers, 1996;
Pianta, Nimetz, and Bennett, 1997). Other observational rating systems focus on the quality of cognitive
(DeTemple and Snow, 1998) or affective (Frosch, Cox, and Goldman, 2001) interaction specifically
surrounding book reading.

Recently the Child/Home Early Language and Literacy Observation (CHELLQ) observation
measure was developed to assess the quality of early childhood language and literacy practices in mixed-
age home-based child care settings (Neuman, Dwyer, and Koh, 2007). The measure complements a
classroom observation measure (ELLCO) described below. A checklist is used to assess the literacy
environment (books, writing materials, and cognitively stimulating toys) and a 1-5 rating scale includes
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items that assess the physical environment for learning, support for learning, and teaching strategies (e.g.,
vocabulary building, use of print, storytelling). The CHELLO total score has been shown to be correlated
with growth in children’s language skills (PPVT), phonological skills, and ability to do language-oriented
mathematical problems.

Home Observation for Measurement of the Environment

We single out the Home Observation for Measurement of the Environment (HOME) (Caldwell
and Bradley, 1984) for discussion because it is such a widely used assessment of the home environment.
The focus is on the child in the environment, experiencing objects, events, and transactions occurring in
connection with the family surroundings. There are separate forms for assessing infants and toddlers and
older children. The infant/toddler version of the inventory (IT-HOME) focuses on infancy (birth to age 3
years). It is composed of 45 items clustered into 6 subscales: (1) parental responsivity, (2) acceptance of
child, (3) organization of the environment, (4) learning materials, (5) parental involvement, and (6)
variety in experience. Each item is scored in binary fashion (yes/no). Information used to score the items
is obtained during the course of the home visit by means of observation and semistructured interview.

The early childhood version of the inventory (EC-HOME) is used during early childhood (age 3
to 6). Itis composed of 55 items clustered into 8 subscales: (1) learning materials, (2) language
stimulation, (3) physical environment, (4) responsivity, (5) academic stimulation, (6) modeling, (7)
variety, and (8) acceptance. Each item is scored in binary fashion (yes/no). Information on items is
obtained either through observation or through asking the mother. Typically the total score is used,
although a recent factor analysis (Fuligni et al., 2004) produced scales that appear to differentiate between
stimulation in the home environment for language and literacy and for social development.

As with parental sensitivity, the quality of the home environment has been shown to be a
moderate to strong predictor of academic and social outcomes for young children regardless of income or
ethnicity (Bradley et al., 2001). Zaslow et al. (2006) found that the HOME, direct observations of
mother-child interaction, and maternal self-report measures collected during the preschool years all
predicted child outcomes during middle childhood in a low-income sample with family background
characteristics controlled. However, direct observations showed the strongest pattern of prediction.

CENTER-BASED EARLY CHILDHOOD ENVIRONMENTS

Early childhood care and education programs are increasingly being held accountable for their
effects on children’s development, and thus assessments of quality are needed. As noted earlier, measures
of quality are also being used to inform efforts to improve quality at the community and state levels, and
in research evaluating specific quality improvement efforts. The specific dimensions measured will vary
as a function of program goals, as discussed throughout this report. It is important for measures of the
environment to be used in conjunction with measures of child outcomes to provide a context for
understanding the extent to which children show positive development during the time they are
participating in early care and education. This section describes strategies for assessing program quality
directly.

Many indicators that have been connected to child outcomes are fairly easy to quantify. Examples
are staff-child ratios, number of children in a classroom, amount spent per child, the training and
experience of teachers, and teacher turnover. Other quality variables are less easily quantifiable but are
nonetheless important, such as opportunities for professional development for staff and the nature of the
curriculum. Information on these variables is best obtained by interviews with program directors, surveys,
or inspection of records. Some of these indicators, such as teacher/caregiver education, staff-child ratio,
and group size are related to better child outcomes across a number of studies (Howes, 1997; NICHD
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Early Child Care Research Network, 2002; Phillipsen, Burchinal, Howes, and Cryer, 1997; Vandell,
2004), although recent evidence has raised questions about whether teacher/caregiver education is related
to child outcomes in publicly funded center-based child care settings, such as prekindergarten and Head
Start programs (Early et al., 2006). Recent work suggests that the role of teacher/caregiver education may
play a different role in early care and educational settings with more versus less supports, requirements,
and monitoring. A study in California by Vu, Jeon, and Howes (in press) found that teacher education
contributed to quality in the less supported early care and education settings (such as private child care)
but not in the more supported settings (such as state-sponsored prekindergarten).

CLASSROOMS

Earlier we presented a list of dimensions on which parents and caregivers influence the
development of young children. A similar set of dimensions of quality that are observable in the
classroom are believed to contribute to children’s physical, socioemotional, and cognitive development.
For some of them, there is good empirical evidence linking quality on the dimension to children’s
development (see Box 6-1).

Observation Measures

Most existing measures assess the social environment well and the learning environment at a very
general level, but only a few adequately assess practices related to cognition or academic skill domains.
Development of observation measures is just beginning to catch up with the increased political emphasis
on academic preparation. Early measures included only a few very general items related to practices
designed to promote language and cognitive development. Thus, for example, many measures include
items assessing the degree to which children choose activities, but few provide very much information on
the degree to which children are given specific kinds of opportunities to develop literacy, mathematical,
or science skills.

We summarize below selected observational measures that have been developed and used to
assess early childhood programs. For each of these measures, there is some evidence for their reliability
and validity. (Evidence on the reliability and validity of these and other observational measures is
summarized by Child Trends, 2007, in a compendium providing profiles of measures of quality in early
childhood care and educational settings.) Few measures have demonstrated effects on child outcomes,
although most assess practices that have been associated with positive child outcomes. Note that although
classroom observations may not be as labor-intensive or expensive as assessing individual child outcomes,
a fair amount of training is necessary to use all of these measures reliably. Observations also should be
done for a minimum of 3 hours before a classroom is rated. For full-day programs, a full-day observation
is preferable, and observations on two separate days are always desirable. The developers of some
measures require their own training and certification.

Assessment Profile for Early Childhood Programs

The Assessment Profile for Early Childhood Programs (APECP; Abbot-Shinn and Sibley, 1992)
is an observational checklist with dichotomous items that provides a global assessment of overall
preschool classroom environment; it includes subscales that address specific aspects of the dimensions
thought to define global quality. These scales include (1) learning environment (provisions for and
accessibility of materials, space conducive to child independence), (2) scheduling (written plans assessed
for balance and variety of activities), (3) curriculum (degree to which alternative techniques are used to
facilitate learning, based on assessment of children in class; degree to which children are encouraged to
be active in guiding their own learning; the role of the teacher in facilitating learning), (4) interacting
(teachers’ positive interactions, responsiveness, and management of children), and (5) individualizing
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(support for individualized learning experiences through assessment, parent communication, and referrals;
plans for children with special needs).

The 75 items are scored on a yes/no basis according to whether or not they characterize a
program during each time interval observed. Typically, programs are observed in 15- to 20-minute time
periods over a course of 3 hours (e.g., one time period per hour), thus yielding up to 3 yes/no scores for
each item. Although the measure includes items related to academic instruction, the yes/no format is a
major limitation. Thus, for example, the caregiver/teacher asking only one open-ended question or
writing down one word dictated by a child during an observation period gets a “yes” score for that
observation period. The measure also does not differentiate among kinds of instructional approaches.
For example, scores go up whether children are asked questions that require remembering specific facts
(such as who, what, when questions), or questions that are open-ended or problem-solving (such as why
and how questions). Scores on the learning environment are also substantially affected by the number of
materials of a particular kind rather than the quality of their use. Also, some of the items require
inspection of records (e.g., lesson plans, daily schedule).

The APECP scores have been related to child outcomes in both program improvement and
observational studies (Lambert, Abbott-Shinn, and Sibley, 2006).

Caregiver Interaction Scale

The Caregiver Interaction Scale (CIS; Arnett, 1989) provides a global rating of caregiver/teacher
sensitivity and responsiveness to all children in the setting. It has been used in both center and home-
based care and for infants, toddlers, and preschoolers. It focuses on caregiver/teacher interactions with
children, especially on responsiveness and emotional tone. The measure consists of 26 items measuring
teachers’ (1) sensitivity (e.g., “seems enthusiastic about the children's activities and efforts”), (2)
harshness (e.g. “seems unnecessarily harsh when scolding or prohibiting children”), (3) detachment (e.g.,
“spends considerable time in activity not involving interventions with the children”), and (4)
permissiveness (e.g., “expects the children to exercise self-control””). Each item is rated on a 4-point
Likert scale with 1 being “not at all” to 4 being “very much.” The focus on teacher-child interaction is a
strength if that is the primary goal. The measure must be supplemented with another measure if other
dimensions of the classroom context need to be assessed.

Classroom Assessment Scoring System

The Classroom Assessment Scoring System (CLASS; Pianta et al., 2007) provides an assessment
of the overall preschool classroom in terms of the teacher’s sensitivity, quality of instruction across all
academic areas, and classroom management. It assesses 10 domains of teacher-child interaction that form
three subscales: (1) emotional support: (a) positive climate, (b) negative climate, (c) teacher sensitivity, (d)
regard for children’s perspectives); (2) classroom organization: (a) behavior management (proactive,
nondisruptive, reinforcing positive behavior), (b) productivity (efficient use of time), (c) instructional
learning formats (teacher enabling of children’s experience, exploration and manipulation of materials);
and (3) instructional support: (a) concept development, (b) quality of feedback, (c) language modeling).
A tenth domain is child engagement. Each dimension is rated on a 7-point Likert-type scale. Observers
rate all dimensions after at least four 20-minute intervals. The measure assesses instruction, but only at a
very general level. There are no specific items related to literacy or mathematical instruction. A
limitation is that there are only nine items focused on classroom practice, which include many different
practices.

The CLASS, developed relatively recently, was used in an 11-state evaluation of prekindergarten
programs. The instructional climate score provided the best, albeit modest, prediction of gains in
children’s language and literacy skills relative to scores from other widely used instruments (Howes et al.,
in press).
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Classroom Practices Inventory

The Classroom Practices Inventory (CPI; Hyson, Hirsh-Pasek, and Rescorla, 1990) was
developed to differentiate between developmentally appropriate practices, according to 1987 guidelines of
the National Association for the Education of Young Children (NAEYC), and highly didactic practices.

It focuses on the teaching practices the teacher uses with the entire preschool classroom. The measure
contains 26 items divided into two subscales. The emotional climate subscale assesses the teacher’s
warmth, encouragement, and positive guidance. In the program focus subscale, half of the 20 items refer
to didactic, teacher-directed practices (e.g., large-group instruction; workbooks, ditto sheets, and
flashcards; memorization and drill; art projects that involve copying; focus on getting the right answer),
which were considered developmentally inappropriate by NAEYC. Of the 10 items that describe positive
activities, most concern child choice and initiative and diversity of activities and materials that children
can manipulate. Three of the items refer to positive instructional approaches (e.g., “teachers ask
guestions that encourage children to give more than one right answer).

The CPI described center-based child care preschool programs in the 10-site NICHD Study of
Early Child Care and Youth Development. The program focus score predicted children’s language and
academic outcomes at 4.5 years in analyses that adjusted for family characteristics in unpublished
analyses (available from the authors on request).

A Developmentally Appropriate Practices Template

A Developmentally Appropriate Practices Template (ADAPT; Van Horn and Ramey, 2004) has
19 items based on the 1987 NAEYC guidelines. It also focuses on the teaching practices the teacher uses
with the entire preschool classroom. Items are anchored on a 1 (developmentally inappropriate) to 5
(developmentally appropriate) scale, with descriptions for each anchor. The items form three scales: (1)
integrated curriculum (e.g., “teacher adapts instruction to children’s interests, needs, and prior
knowledge”; “literacy integrated across content areas with literacy materials of social relevance™), (2)
social-emotional emphasis (e.g., “children’s social and emotional development consistently supported by
peers and teachers”; “children and teacher collaborate, classroom exemplifies community of learners with
shared goals”), and (3) child-center approaches (e.g., “children encouraged to choose and interact with
materials to create and problem-solve”; “children work interdependently to complete task or project and
make joint decisions™). Instructional practices are described at a fairly general level and focus primarily
on integration and child-centeredness.

Early Childhood Environment Rating Scale-Revised Edition

The Early Childhood Environment Rating Scale-Revised Edition (ECERS; Harms et al., 1998) is
the most widely used measure of early childhood environments for both evaluation and research purposes.
Its goal is to describe the overall quality of the preschool classroom based on the quality of teacher-child
interactions and types of activities available in the classroom. The original scale was published in 1980
(Harms and Clifford, 1980) and was revised in 1998 (Harms et al., 1998). The two measures have been
compared (Sakai, Whitebook, Wishard, and Howes, 2003), with the scores on the revised version being
highly correlated with those on the original scale but also being on average about .5 points lower.
Developers of other scales frequently use correlations with the ECERS as a check on the validity of the
new scale. The ECERS primarily focuses on the structural quality of early childhood programs as defined
by 43 items that make up 7 subscales: (1) space and furnishings, (2) personal care routines, (3) language-
reasoning, (4) activities, (5) interaction, (6) program structure, (7) parents and staff. Each item is rated on
a 1-7 scale with descriptions anchored at odd numbers, such that 1 represents an “inadequate situation,” 3
is “minimal,” 5 is “good,” and 7 is an “excellent situation.” The ECERS assesses the quality and quantity
of books and mathematical materials in the classroom and assesses very global practices in the language-
reasoning subscale (e.g., “a wide selection of books are accessible for a substantial portion of the day”;
“children are asked questions to encourage them to give longer and more complex answers™). It does not
measure instructional practices. Factor analyses of the instrument have consistently yielded two
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dimensions (National Association for the Education of Young Children, 2005). The first dimension
describes the quality and quantity of teacher-child interactions across multiple types of activities, and the
second dimension describes the extent to which a variety of age-appropriate activities are provided.

The ECERS or ECERS-R child-related total scores have been modestly to moderately related to
children’s language and social skills across a large number of studies (Bryant, Burchinal, Lau, and
Sparling, 1994; Burchinal, Peisner-Feinberg, Bryant, and Clifford, 2000; Burchinal, Roberts, et al., 2000;
Howes, Phillips, and Whitebrook, 1992; McCartney, 1984; Peisner-Feinberg and Burchinal, 1997;
Phillips, McCartney, and Scarr, 1987). The magnitude of these associations tends to be modest, with
partial correlations of .06 < r < .17 across studies. While most of these studies focused on total scores, a
recent prekindergarten evaluation study reported that summary scores describing caregiver-child
interactions were stronger predictors of child outcomes than summary scores describing the types and
quality of activities available in the setting (Howes et al., in press).

Early Childhood Environment Rating Scale-Extension

The Early Childhood Environment Rating Scale-Extension (ECERS-E; Sylva, Siraj-Blatchford,
and Taggart, 2003; Sylva et al., 2006) was developed to supplement the ECERS-R, which was deemed by
the authors to be insufficiently sensitive to important teaching practices that support children's intellectual
development. Focusing on the quality of instruction for the preschool classroom, it has 4 separate
subscales consisting of 18 items: (1) literacy (e.g., adult reading with child, attention paid to sounds in
words, books and print available and discussed), (2) mathematics (e.g., counting encouraged, number
games, reading and writing numbers, shapes, matching and comparing); (3) science/environment (e.qg.,
science resources, exploration of natural materials, scientific concepts introduced), and (4) diversity (e.g.,
planning for individual needs, race and gender equality addressed). The measure was tailored to tap the
dimensions of quality defined by a new curriculum in England. Following the format of the ECERS-R,
detailed descriptions are provided for each item; items are scored 1 (inadequate) through 7 (excellent).
The measure is conservative in the sense that there are stringent rules for getting a relatively high score; a
lower score could be given if one very specific practice was not seen. The measure would also favor
better resourced programs because many items require the presence of specific learning materials.
Reports of studies by the ECERS-E developers (Sylva, Siraj-Blatchford, et al, 2006) claim that the
instrument has predictive validity for pre-reading scores, early number concepts, and non-verbal
reasoning.

Early Childhood Classroom Observation Measure

The Early Childhood Classroom Observation Measure (ECCOM,; Stipek and Byler, 2004) also
focuses on the quality of the preschool classroom in terms of both teacher sensitivity and classroom
management style. It contains 32 highly descriptive items with 3 subscales: (1) management (teachers
provide children with choices both in the context of teacher-planned activities and during free time; rules
and routines are clear but flexible; children are given developmentally appropriate responsibilities;
discipline is brief and nondisruptive, often involving explanations or assisting children in their own social
problem solving); (2) social climate (teachers are warm, responsive, attentive, and respectful of children;
tasks and activities are flexible and adapted to children’s individual skill levels, interests, and experiences
outside the classroom; social and communication skills are taught directly and in the context of naturally
occurring social conflicts); and (3) learning climate and instruction (individualized but clearly articulated
standards; coherent lessons; focus on understanding; children are active participants in instructional
conversations; broad array of literacy experiences; mathematical instruction emphasizes processes and
problem solving). Each of the items is rated at the end of the observations using a scale of 1 (practices are
rarely seen) to 5 (practices predominate). A “classroom resources” checklist is also included to document
materials in views that are related to technology, literacy, mathematics, dramatic play, art, gross motor
equipment, and real-life objects. One limitation of the measure is that each item includes a number of
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different practices. As a consequence, the item score does not provide information on exactly which of
the practices were observed.

Early Language and Literacy Classroom Observation

The Early Language and Literacy Classroom Observation (ELLCO; Smith and Dickinson, 2002)
focuses on the quality of the language and literacy experiences in a preschool classroom. It is one of the
few measures that provides detailed information on literacy instruction and could be combined with a
measure that includes items on other dimensions of classroom practice. It can be administered in as little
as 1.5 hours. The Literacy Environment Checklist assesses the visibility and accessibility of such
literacy-related materials as books, an alphabet, word cards, teacher dictation, alphabet puzzles, and
writing tools. There are also 14 ratings that are made at the end of a classroom observation, using a rubric
on a 1 (deficient) to 5 (exemplary) scale. The scale includes a few items on classroom management and
climate, but most items focus on language-learning opportunities (e.g., oral language facilitation; book
reading and discussion; instruction in and opportunities to write meaningful text; frequent and various
approaches to assessment). Accompanying the observation measure is a teacher interview designed to
clarify aspects of the observation. Finally, the Literacy Activities Rating Scale asks observers to record
the amount of time spent on nine literacy behaviors related to book reading and writing.

Studies have shown that the ELLCO explained a significant amount of the between-classroom
variation in children’s receptive vocabulary (Peabody Picture Vocabulary Test) and early literacy skills
(Dickinson et al., 2000; Smith and Dickinson, 2002) as well as social skills (Dickinson, Sprague, Sayer,
Miller, and Clark, 2001).

Emerging Academics Snapshot

The Emerging Academics Snapshot (EAS; Ritchie, Howes, Kraft-Sayre, and Weiser, 2001)
focuses on social and academic experiences of individual children in the preschool classroom. The
experiences of selected children are often tallied to form a classroom composite, although the individual
experiences are also used as predictors of that child’s outcomes. It is a time-sampling observational
instrument designed to describe children’s exposure to instruction and engagement in academic activities,
as well as to describe activities and adult responsive involvement. It includes 27 items that are coded as
present or absent in 20-second periods, followed by a 40-second coding period. The instrument can be
used in either a traditional time-sampled procedure—one child at a time—or as a snapshot. When one
child at a time is sampled, at least three 5-minute periods divided into 20-second intervals should be
collected across a 1- to 2-hour period. When used in snapshot fashion, up to four children can be sampled
in succession. To assess a program, a subset of randomly identified children could be observed and their
data averaged. Subcategories include (1) children’s activity setting, for example (a) routines (standing in
line, cleanup, waiting for materials, etc.); (b) whole group; (c) small group time; (e) centers/free choice);
(2) engagement with adults (didactic, scaffolds, uses home language of child); (3) engagement with
activities (being read to, copying, engaged in mathematics, science, fantasy play; on the computer); and (4)
peer interaction (e.g., solitary, parallel, cooperative pretend). The measure is descriptive and does not
yield quality scores. It would not be appropriate for accountability purposes, but it can be instructive in
teacher professional development and as a formative assessment tool to provide descriptive information
on how children are spending their time.

At least some evidence suggests that the EAS measures aspects of the child care environment
related to children’s outcomes. It was used in the 11-state evaluation of prekindergarten programs. Gains
in literacy outcomes were predicted by time spent in literacy-related activities (Howes et al., in press).

Family Day Care Rating Scale

The Family Day Care Rating Scale (FDCRS), designed for family day care programs, uses the
same format as the ECERS-R. The 38 items form seven subscales: (1) space and furnishings, (2) personal
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care routines, (3) listening and talking, (4) activities, (5) interaction, (6) program structure, and (7) parents
and provider.

A growing focus on the quality of home-based child care has resulted in greater use of the
FDCRS, but few studies have both measured the quality of care and child outcomes. In perhaps the
largest study, FDCRS scores predicted children’s social and language skills (Kontos, Howes, and
Galinsky, 1996).

Infant and Toddler Environmental Rating Scale

The Infant and Toddler Environmental Rating Scale-Revised (ITERS-R; Harms et al., 1990) uses
the same format as the ECERS-R, but it is designed to assess center-based child care programs for infants
and toddlers. The 43 items are organized to cover seven categories: (1) space and furnishings, (2) personal
care routines, (3) listening and talking, (4) activities, (5) interaction, (6) program structure, and (7) parents
and staff.

While many studies have used the ITERS to document the quality of infant/toddler center care
(e.g., Helburn, 1995), relatively few studies have also measured the infants or toddlers themselves. In one
study that measured both the classroom and home environments and infant outcomes, the ITERS total
score predicted both the level and rate of change in infant and toddler’s language and 1Q scores in a study
of black children attending center-based care (Burchinal, Roberts et al., 2000).

Observation Measure of Language and Literacy Instruction

The Observation Measure of Language and Literacy Instruction (OMLIT; Abt Associates Inc.,
2006) focuses on measuring the quality of the literacy practices in preschool classrooms. It is a battery of
observation instruments that assess instructional practices and qualities of the environment in early
childhood education classrooms that have been shown to support the development of oral language and
emergent literacy skills. A classroom description is also included that provides contextual information,
such as the number of children, their ages, and the languages they speak and that are used in instruction.
There are five instruments:

1. The Classroom Literacy Opportunities Checklist is an inventory of 54 classroom literacy
resources in 7 categories (e.g., text material and reading/listening areas; writing materials and writing area;
diversity in the literacy materials). Items are coded either on a 3-point scale (minimally supplied,
adequately supplied, well-supplied) or a 2-point scale (minimally supplied or well supplied).

2. The Snapshot of Classroom Activities identifies literacy activities and integration of literacy
materials in other activities, languages spoken, and count of adults and children present.

3. The Read Aloud Profile assesses dialogic reading practices on seven dimensions (e.g.,
prereading “set up,” strategies used while reading, language(s) used).

4. The Classroom Literacy Instruction Profile describes the literacy activities and the instructional
methods used by staff. Staff in the classroom are followed for 10 minutes at 15-minute intervals over the
observation period, coding literacy “events.” Codes are both descriptive (the strategies used) and
evaluative (e.g., the cognitive challenge presented by the dialogue/discussion between the staff member
and the children).

5. The Quality of Instruction in Language and Literacy measure rates the frequency and quality of
literacy instruction and support for language and literacy development. Each of the 11 items is rated on a
5-point scale.

The OMLIT is extraordinarily detailed and comprehensive, and accompanying materials provide
an extensive rationale for the choice of items. It is unlikely that all of the scales would be used, but
specific selections could be made.
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Observation Record of the Caregiving Environment

The Observation Record of the Caregiving Environment (ORCE; National Institute of Child
Health and Human Development, NICHD Early Child Care Research Network, 2000) focuses on the
sensitivity and responsiveness of the caregiver to an individual child. It can be used in home- or center-
based settings for infants, toddlers, and preschoolers. It is collected in one or two 3-hour visits to the
child’s home- or center-based care. The observer collects time-sampling observations of behaviors and
completes ratings of the child’s caregiver. The behavior scales provide a record of the occurrence or
quantity of specific acts, and the qualitative scales take into account the quality (and nuances) of the
caregiver’s behavior in relation to the child’s behavior. The most frequently used quality measure, the
positive caregiving composite, is calculated slightly differently for each age level. At 6, 15, and 24
months, positive care-giving composite scores are the mean of five 4-point qualitative ratings (sensitivity
to child’s nondistress signals, stimulation of cognitive development, positive regard for child, emotional
detachment [reflected], flatness of affect [reflected]). At 36 months, these five scales plus two additional
subscales, “fosters child’s exploration” and “intrusive” [reflected], are included in the composite. At 54
months, the positive caregiving composite is the mean of 4-point ratings of caregivers’
sensitivity/responsivity, stimulation of cognitive development, intrusiveness (reflected), and detachment
(reflected). The behaviors observed include language stimulation, positive talk (e.g., praise,
encouragement), positive physical contact and other behaviors (e.g., positive affect, stimulation of social
development, restricting activity, speaking negatively to child, etc.) as well as the amount of time the
child positively or negatively interacted with the caregiver and other children.

The ORCE composite quality ratings predicted concurrent and later child outcomes in the 10-site
NICHD Study of Early Child Care and Youth Development in analyses that adjusted for family
demographic and parenting characteristics. Children who experienced more responsive and stimulating
care according to the ORCE consistently had high language and cognitive scores and tended to have
better social skills while in child care (NICHD Early Child Care Research Network, 2006) and to
demonstrate better language skills through fifth grade (Belsky et al., 2007) and better academic skills
through third grade (NICHD Early Child Care Research Network, 2005).

Preschool Classroom Mathematics Inventory

The Preschool Classroom Mathematics Inventory (PCMI; National Institute for Early Education
Research, 2007) was created to assess the quality of mathematics instruction for the preschool classroom
and is modeled after Supports for the Early Literacy Assessment (see below). The 17 items assess
instruction and learning opportunities related to (1) number (e.g., materials for counting, comparing
number, and estimating; teachers encourage children to recombine and count); (2) mathematical concept
(e.g., measuring and comparing amounts, time, classifying, seriation); and (3) parents (efforts to involve
parents in supporting children’s mathematical development). A 5-point scale is used, with a score of 5
representing strong evidence of a developmentally appropriate mathematics program. The one item on
parents could not be given a score without a conversation with a teacher or director. This is the only
measure that focuses entirely on mathematical learning opportunities. A limitation is that scores may not
reflect the instructional program accurately because on any given day an observer is not likely to see the
full range of mathematical activities that a program provides. To accurately reflect children’s opportunity
to learn, it would be necessary to visit the program more than once or to rely on teacher or administrator
reports.

Preschool Program Quality Assessment

The Preschool Program Quality Assessment (PQA; High Scope, 2003) provides an overall quality
rating of the preschool classroom as well as descriptions of dimensions thought to define overall quality.
It includes 63 5-point scales describing a broad array of program characteristics, with the endpoints (1 and
5) and the midpoint (3) defined and illustrated with examples. There are seven sections: (1) learning
environment (e.g., defined interest areas, varied and open-ended materials, diversity-related materials); (2)
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daily routine (e.g., consistent; time for child-initiated activities; small-group time); (3) adult-child
interaction (e.g., warm and caring atmosphere, adults as partners in play); (4) curriculum planning and
assessment (e.g., team teaching, comprehensive child records); (5) parent involvement and family
services (e.g., opportunities for involvement; staff-parent informal interactions); (6) staff qualifications
and development (e.g., ongoing professional development; instructional staff background); and (7)
program management (e.g., program licensed; operating policies and procedures). Some of the items are
rated following observations. Others require information provided by administrators. The observation
items tend to emphasize efforts to promote children’s personal initiative, problem solving, and
explorations.

The PQA manual (High Scope, 2003) states that scores for preschool classrooms have been
shown to predict concurrent measures of children’s language, and change in scores on the High/Scope
child observation record, but gives little information on the studies that underlie these assertions.

Supports for the Early Literacy Assessment

The Supports for the Early Literacy Assessment (SELA; Smith and colleagues, in development)
focuses on literacy learning opportunities in the preschool classroom. It consist of 20 items concerning (1)
the literacy environment (print used for a purpose, such as labeling; inviting places to look at books; array
of books; writing materials available; literacy items and props in pretend area); (2) language development
(encouragement to use and extend oral language; introduction of new words, concepts, and linguistic
structures; activities to promote oral language; books shared); (3) print/books concepts (calling attention
to functions and features of print); (4) phonological awareness; (5) letters and words (promoting letter
recognition and interest in writing); (6) parent involvement (home-based supports for literacy; regular
communication with parents); and (7) for sites with English language learners, promoting maintenance
and development of children’s native language. Scores range from 1 to 5, with 1 considered very low
quality and 5 ideal quality. The measure is one of the few that provides substantial information on the
literacy environment. One limitation is that some items require an interview with the teacher to complete.

Supports for English Language Learners Classroom Assessment

The Supports for English Language Learners Classroom Assessment (SELLCA; National
Institute for Early Education Research, 2005) consists of 8 items, with scores ranging from 1 (minimal
evidence) to 5 (strong evidence). It assesses the degree to which the teacher incorporates the cultural
backgrounds of the children in the classroom and encourages parent participation; provides literacy
materials and encourages children to use their native language; and supports English language
development. Observations need to be supplemented with an interview of the director or a teacher to
complete the scale.

STRATEGY FOR ASSESSING PROGRAM QUALITY

We have described direct observation as a strategy for assessing program quality, focusing
particularly on systematic assessments of practices that are believed or known to be associated with child
outcomes and that yield numerical scores, allowing comparisons over time and across classrooms. Such
measures can serve several related purposes.

Many classroom observation measures exist that can be used or adapted to meet the specific
needs of a program. Prior to selecting a measure, it is necessary to be clear about the goals of the program
and the criteria for quality. Available measures vary along several dimensions. First, they vary in whether
they focus on the child care or educational experiences of the individual child or the entire classroom.
Second, some measures provide a global assessment of the child care experiences, whereas other
measures are designed to focus more closely on a specific aspect of those experiences. Third, they vary
in how much they focus on various program qualities—the socioemotional context versus opportunities
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for children to develop academic skills, for example. Finally, many measures were designed for
preschool classrooms, but some were designed to measure home-based child care or child care for infants
and toddlers.

We note here that there is research underway examining current quality rating systems. One
recent study by the Rand Corporation (2008) addressed aspects of the validity of the “Qualistar” rating
system, implemented in childcare centers and family care sites serving over 1,300 children. Centers
showed improvement in measured program quality during the course of the study, but the authors found
little evidence that quality ratings predicted child outcomes, and problems were found with the data used
for some of the component measures in the system. The study had significant technical problems,
including high child attrition, that limited the conclusions that could be drawn. More work examining
existing quality rating systems could provide welcome information for those charged with assessing
program quality.
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BOX 6-1 Dimensions of Quality Observable in the Classroom

1. Emotional climate, social interactions, support for social skills development, and discipline
strategies:

a. Degree to which adults are affectionate, supportive, attentive, and respectful
toward children

b. Explicit support for social skills (e.g., encouraging children to “use their
words,” modeling and engaging children in conversations about social
problem solving skills, encouraging use of learned strategies to solve real
social conflicts)

Conversations about feelings

Q o

Collaboration and cooperation opportunities

@

Clarity and developmental appropriateness of rules

f. Teachers’ use of redirection, positive reinforcement, encouragement, and
explanations to minimize negative behavior.

2. Instructional activities—an explicit curriculum with specified learning goals for children.

3. General—individualized (adjusted to children’s skills and interests); purposeful, planned
instruction; integration of content areas; children actively interacting with materials).

4. Language—adults engage in conversations with children; activities that encourage conversation
among children; explicit efforts to develop vocabulary and language skills in the context of
meaningful activities.

5. Literacy—children read to and given opportunities to read; rnyming words, initial sounds, letter—
sound links, and spellings of common words pointed out and practiced; functions and features of print
pointed out; opportunities to dictate and write using invented spelling made available.

6. Mathematics—activities that involve counting objects, measuring, identifying shapes, creating
patterns, telling time, classifying and seriating objects; instruction on concepts (e.g., big, bigger,
equal, one-to-one correspondence, spatial relationships).

7. Science—active manipulation of materials (e.g., sink and float) with adult engaging children in
prediction, systematic observation and analysis; instruction on scientific concepts linked to active
exploration (e.g., care and observations of live animals).

8. Interactions with parents—Activities and opportunities for parents to be informed about the
program and their child

9. Cultural Responsiveness

a. Evidence of supports for linguistic and cultural diversity (e.g., pictures,
books, language)

b. Activities that expose children to diverse languages and cultural practices
c. Support for native language development

d. Support for learning English.
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10. Safety

11. Materials:

o o o

@ = o

a.

b.

C.

Adult-child ratio

Absence of broken furniture, any objects that could cause physical harm
Sufficient space; open pathways

Place for personal hygiene (e.g., teeth brushing, hand washing).

Technology (e.g., computers)

Music (e.g., CD player)

Creativity (e.g., art supplies, easels, play dough)

Dramatic play (e.g., store, post office, kitchen, clothes)
Science (e.g., sand, water, plants, live animals)

Literacy (e.g., books, writing materials)

Math (e.g., counting objects, blocks, measuring instruments)

Fine motor (e.g., materials for drawing, scissors).

12. Physical arrangement

Space and equipment for gross motor activities (e.g., climbing equipment, swings,
balls)

Place for quiet and rest (e.g., rugs and pillows out of the center of activity)

Children’s access to materials

13. Adaptations for children with disabilities.
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Part 111

How to Assess

In this part, we turn to the question of how to select and administer assessments, once purposes
have been established and domains selected. Some of the issues dealt with here are the technical ones
defined by psychometricians as key to test quality: the reliability and validity of inferences, discussed in
Chapter 7. Others have to do with the usability and fairness of assessments, issues that arise when
assessing any child but in particular children with disabilities and children from cultural and language
minority homes; these are discussed in Chapter 8. In Chapter 9, and in particular with regard to direct
assessments, we discuss the many ways in which the test as designed may differ from the test as
implemented. Testing a young children requires juggling many competing demands: developing a
trusting relationship with the child, presenting the test items in a relatively standardized way that is
nonetheless natural, responding appropriately to both correct and incorrect answers and to other child
behaviors (signs of fear, anxiety, sadness, shyness). While it may not be possible to manage all these
demands optimally, it is important that they are at least acknowledged when interpreting test results.
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7
Judging the Quality and Utility of Assessments

In this chapter we review important characteristics of assessment instruments that can be used to
determine their quality and their utility for defined situations and purposes. We review significant
psychometric concepts, including validity and reliability, and their relevance to selecting assessment
instruments, and we discuss two major classes of instruments and the features that determine the uses to
which they may appropriately be put. Next we review methods for evaluating the fairness of instruments,
and finally we present three scenarios illustrating how the process of selecting assessment instruments can
work in a variety of early childhood care and educational assessment circumstances.

Many tests and other assessment tools are poorly designed. The failure of assessment instruments
to meet the psychometric criteria of validity and reliability may be hard for the practitioner or policy
maker to recognize, but these failings reduce the usefulness of an instrument severely. Such
characteristics as ease of administration and attractiveness are, understandably, likely to be influential in
test selection, but they are of less significance than the validity and reliability considerations outlined here.

Validity and reliability are technical concepts, and this chapter addresses some technical issues.
Appendix A is a glossary of words and concepts to assist the reader. Especially for Chapter 7, many
readers may want to focus primarily on identifying the questions they need to ask about assessments
under consideration and understanding the concepts well enough to appreciate the responses, rather than
on a deep understanding of the statistical processes that determine how those questions can be answered.

VALIDITY AND RELIABILITY OF ASSESSMENTS

Before an assessment instrument or test is used for the purpose of making decisions about
children, it is necessary to have evidence showing that the assessment does what it claims to do, namely,
that it accurately measures a characteristic or construct (or “outcome” as we are referring to it in this
report). The evidence that is gathered to support the use of an assessment is referred to as validity
evidence. Generally, when one asks the question “Is the assessment doing what it is supposed to do?”
one is asking for validity evidence. A special kind of validity evidence relates to the consistency of the
assessment—this may be consistency over repeated assessment or over different versions or forms of the
assessment. This is termed reliability evidence.

This chapter reviews the history and logic of validity and reliability evidence, especially as it
pertains to infants and young children. It is important to note that, first, when judging validity or
reliability, one is judging a weight of evidence. Hence, one does not say that an assessment is “valid” or is
“reliable”; instead, one uses an accumulation of evidence of diverse kinds to judge whether the
assessment is suitable for the task for which it is intended. Second, when mustering evidence for validity
or reliability, the evidence will pertain to specific types of uses (i.e., types of decisions). Some forms of
evidence inform a wider range of types of decisions than others. Nonetheless, one should always consider
evidence as pertaining to a specific set of decisions.

Brief Overview of the History of Validity Evidence

The field of assessment of human behavior and development is an evolving one and has
undergone many changes in the last half-century. Some changes are the result of developments in the
field itself; others are responses to the social and political context in which the field operates. Validity is
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an enduring criterion of the quality and utility of assessments, although conceptions of what constitutes
validity of assessments have changed over time.

Criterion Validity

Originally, the conception of assessment validity was limited to prediction—specifically, to the
closeness of agreement between what the assessment actually assesses or measures and what it is intended
to assess or measure (Cureton, 1951). Put differently, at the core of this definition of validity is the
relationship between the actual scores obtained on a test or other assessment instrument and the score on
another instrument considered to be a good assessment of the underlying “true” variable or construct.
Under this model of validity—the criterion model—if there already exists a criterion assessment that is
considered to be a true measure of the construct, then a test or other measurement instrument is judged to
be valid for that construct if the latter instrument provides accurate estimates of the criterion (Gulliksen,
1950). The accuracy of the estimates is usually estimated using a correlation coefficient.

Among the advantages of the criterion model of validity are its relevance and potential objectivity.
After a criterion has been specified, data can be collected and analyzed in a straightforward manner to
ascertain its correlation with the measure being validated. It is not always easy, however, to identify a
suitable or adequate criterion. When one considers criterion-related validity evidence, for example, the
size of the correlation between test scores and criterion can differ across settings, contexts, or populations,
suggesting that a measure be validated separately for every situation, context, or population for which it
may be used. In many instances, criterion-related evidence is quite relevant to the interpretations or
claims that can be made about the uses of assessments. In addition, questions about the validity of the
criterion itself often remain unanswered or are difficult to answer without resorting to circular
reasoning—for example, when scores on a test of cognitive development are the validity criterion for
scores on a different test of cognitive development. Moreover, decisions involving the choice of a
criterion involve judgments about the value of the criterion.

The “Three Types of Validity” Approach

If agreement with a criterion were the only form of validity evidence, then one could never
validate a measure in a new area, because there is no preexisting criterion in the new area. Thus, new and
broader types of evidence were needed. The criterion model of validity was followed by a more nuanced
and amplified view of validity, which identified three types: content, construct, and criterion validity.

1. Content Validity. The content model of validation seeks to provide a basis for validation
without appealing to external criteria. The process of establishing content validity involves establishing a
rational link between the procedures used to generate the test scores and the proposed interpretation or use
of those scores (American Educational Research Association, American Psychological Association, and
National Council on Measurement in Education, 1999; Cronbach, 1971; Kane, 2006). In developing an
assessment procedure or system, a set of specifications of the content domain is usually set forth
describing the content areas in detail and the item types. Content here refers to the themes, wording, and
format of the assessment items (e.g., tasks, questions) as well as the guidelines and procedures for
administration and scoring.

Defining the content domain becomes critical because validity inferences can be challenged by
suggestions that the domain definition is incomplete, irrelevant, or inappropriate. It is important to
evaluate the appropriateness of an assessment tool’s content domain with respect to the proposed uses of
that tool. For example, an off-the-shelf test that is used for the purposes of evaluating an educational
program may cover content that is part of the program’s curriculum as well as material that was not part
of that curriculum. It is then up to those who interpret the program evaluation results to evaluate the
children’s achievement with respect to both the content-represented and content-unrepresented parts of
the test. Studies of alignment between early learning standards (e.g., state early learning standards, the
Head Start Child Outcomes Framework) and assessments are a new variant of content-related validity
evidence. Such standards are descriptions of what children should know and be able to do; benchmarks,
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a related concept, refer to descriptions of knowledge and skills that children should acquire by a particular
age or grade level.

It is generally agreed by measurement professionals that content-related validity evidence is
necessary but insufficient for validation. Other forms of validity evidence—such as empirical evidence
based on relationships between scores and other variables—are also essential. The current shift in
emphasis toward learning standards and aligned assessments does not alter this necessity for additional
forms of validity evidence, and the growing consequences of assessments increase the importance of
empirical evidence (Koretz and Hamilton, 2006).

2. Construct Validity. Construct validity was originally introduced by (Cronbach and Meehl,
1955) as an alternative to content and criterion validity for assessments that sought to measure attributes
or qualities that are theoretically defined but for which there is no adequate empirical criterion or
definitive measure nor a domain of content to sample. They went on to emphasize, however, that
“determining what psychological constructs account for test performance is desirable for almost any test”
(p. 282). In other words, even if an assessment is validated through content- and criterion-related
evidence, a deeper understanding of the construct underlying the performance on the test requires
construct-related evidence (Kane, 2006).

Construct validity is also concerned with what research methodologists refer to as “confounding”
(Campbell and Stanley, 1966; Cook and Campbell, 1979). This refers to the possibility that an
assessment procedure that is intended to produce a measure of a particular construct, such as a child’s
level of quantitative knowledge, produces instead a measure that can be construed in terms of more than
one construct. For example, a measure of a child’s quantitative knowledge might be confounded with the
child’s willingness to cooperate with the stranger who is conducting the assessment. This reaction of the
child to the assessor is thus a rival interpretation of that intended by the assessment procedure. To
circumvent this rival interpretation, the assessment procedure might include more efforts to establish
rapport between the child and the assessor, paying special attention to the fact that some children are
temperamentally shyer than others. If no correlation can be observed between a measure of shyness or
willingness to cooperate and the measure of quantitative knowledge, then the rival interpretation can be
ruled out.

It is a mistake to think that construct validity applies only to measures of theory-based constructs.
In this report we depart from some historical uses of the term *“construct,” which limit the term to
characteristics that are not directly observable but that are inferred from interrelated sets of observations.
As noted in the Standards for Educational and Psychological Testing (1999), this limited use invites
confusion because it causes some tests but not others to be viewed as measures of constructs. Following
the Standards, we use the term “construct” more broadly as “the concept or characteristic that a test is
designed to measure (American Educational Research Association et al., 1999, p. 5).

3. Integrated Views of Validity. Current conceptions of assessment validity replace the
content/criterion/construct trinitarian model and its reference to types of validity by a discussion of
sources, or strands, of validity evidence, often including evidence regarding the consequences of the use
of assessments. Cronbach (1971) argued that in order to explain a test score, “one must bring to bear
some sort of theory about the causes of the test performance and about its implications” (p. 443). While
recognizing the practicality of subdividing validity evidence into criterion, content, and construct, he
called for “a comprehensive, integrated evaluation of a test” (p. 445). He emphasized that “one validates
not a test, but an interpretation of data arising from a specified procedure” (p. 447). Messick (1989)
echoed this emphasis. The aim of current conceptions of assessment validity is to seek information
relevant to a specific interpretation and use of the assessments; many strands of evidence can contribute to
an understanding of the meaning of assessments.
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Validity as Argument

Kane’s (2006) treatment of validity is consonant with Messick’s approach, although Kane
emphasizes a general methodology for validation based on validity conceptualized as argument. In
Kane’s formulation, “to validate a proposed interpretation or use of test scores is to evaluate the rationale
for its interpretation for use” (2006, p. 23). In Kane’s approach, validation involves two kinds of
argument. An interpretive argument specifies the proposed interpretations and uses of test results. This
argument consists of articulating the inferences and assumptions that link the observed behavior or test
performance to the conclusions and decisions that are to be based on that behavior or performance. The
validity argument is an evaluation of the interpretive argument. “To claim that a proposed interpretation
or use is valid is to claim that the interpretive argument is coherent, that its inferences are reasonable, and
that its assumptions are plausible” (Kane, 2006, p. 23). In other words, the validity argument begins by
reviewing the interpretive argument as a whole to ascertain whether it makes sense. If the interpretive
argument is reasonable, then its inferences and assumptions are evaluated by means of appropriate
evidence. Any interpretive argument potentially contains many assumptions. If there is any reason for
not taking for granted a particular assumption, that assumption needs to be evaluated. The interpretive
argument makes explicit the reasoning behind the proposed interpretations and uses, so that it can be
clearly understood and evaluated. It also indicates which claims are to be evaluated through validation.

For example, a child assessment procedure or instrument usually takes some performances by or
observations of the child that are intended to be a sample of all possible performances or observations that
constitute the instrument’s target content domain. The procedure assumes that the child’s score on the
instrument can be generalized to the entire domain, although the actual observed behaviors or
performances may be only a small subset of the entire target domain. In addition, they may or may not be
a representative sample of the domain. Standardization typically further restricts the sample of
performances or observations by specifying the conditions of observation or performance. Although
standardization is necessary to reduce measurement error, it causes the range of possible observations or
performances to be narrower than that of the target domain. In other words, it can be seen that the
interpretation of the child’s observed behavior or performance as an indicator of his or her standing in the
target domain requires a complex chain of inferences and generalizations that must be made clear as a
part of the interpretive argument.

An interpretive argument for a measure of children’s cognitive development in the area of
guantitative reasoning, for example, may include inferences ranging from those involved in the scoring
procedure (Is the scoring rule that is used to convert an observed behavior or performance by the child to
an observed score appropriate? Is it applied accurately and consistently? If any scaling model is used in
scoring, does the model fit the data?); to those involved in the generalization from observed score to
universe of scores (Are the observations made of the child in the testing or observation situation
representative of the universe of observations or performances defining the target cognitive domain? Is
the sample of observations of the child’s behavior sufficiently large to control for sampling error?); to
extrapolation from domain score to level of development (or level of proficiency) of the competencies for
that domain (Is the acquisition of lower level skills a prerequisite for attaining higher level skills? Are
there systematic domain-irrelevant sources of variability that would bias the interpretation of scores as
measures of the child’s level of development of the target domain attributes?); to the decisions that are
made, or implications drawn, on the basis of conclusions about developmental level on the target outcome
domain (e.g., children with lower levels of the attribute are not likely to succeed in first grade; programs
with strong effects on this measure are more desirable than those with weak effects).

The decision inference usually involves assumptions that rest on value judgments. These values
assumptions may represent widely held cultural values for which there is societal consensus, or they may
represent values on which there is no consensus or even bitter divisions, in which case they are readily
identifiable for the purposes of validation. When the underlying decision assumptions represent widely
held values, they can be difficult to identify or articulate for validation through scientific analysis.
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The interpretive argument may also involve highly technical inferences and assumptions (e.g.,
scaling, equating). The technical sophistication of measurement models has reached such a high degree
of complexity that they have become a “black box” even for many measurement professionals (Brennan,
2006, p. 14). Moreover, as Brennan further points out, many measurement models are operationalized in
proprietary computer programs that can sometimes make it difficult or impossible for users to know
important details of the algorithms and assumptions that underlie the manner in which measurement data
are generated.

Ideally, the interpretive argument should be made as a part of the development of the assessment
procedure or system. From the outset, the goal should be to develop an assessment procedure or system
congruent with the proposed interpretation and use. In addition, efforts to identify and control sources of
unwanted variance can help to rule out plausible alternative interpretations. Efforts to make the
assessment system or procedure congruent with the proposed interpretation and uses provide support for
the plausibility of the interpretive argument. In practice, this developmental stage is likely to overlap
considerably with the appraisal stage, but at some point in the process “a shift to a more arm’s-length and
critical stance is necessary in order to provide a convincing evaluation of the proposed interpretation and
uses” (Kane, 2006, p. 25). Kane views this shift as necessary because it is human nature (appropriate and
probably inevitable) for the developers to have a confirmationist bias since they are trying make the
assessment system as good as it can be. The development stage thus has a legitimate confirmationist bias:
its purpose is to develop an assessment procedure and a plausible interpretive argument that reflects the
proposed interpretations and uses of test scores.

After the assessment instrument or system is developed but still as a part of the development
process, the inferences and assumptions in the interpretive argument should be evaluated to the extent
possible. Any problems or weakness revealed by this process would indicate a need for alterations in
either the interpretive argument or the assessment instrument. This iterative process would continue until
the developers are satisfied with the congruence between the assessment instrument and the interpretive
argument. This iterative process is similar to that of theory development and refinement in science; here
the interpretive argument plays the role of the theory.

When the development process is considered complete, it is appropriate for the validation process
to take a “more neutral or even critical stance” (Kane, 2006, p. 26). Thus begins the appraisal stage. If
the development stage has not delivered an explicit, coherent, detailed interpretive argument linking
observed behavior or performance to the proposed interpretation and uses, then the development stage is
considered incomplete, and thus a critical evaluation of the proposed interpretation is premature (Kane,
2006).

The following events should occur during the appraisal stage:

1. Conduct studies of questionable inferences and assumptions in the interpretive
argument. To the extent that the proposed interpretive argument withstands these
challenges, confidence in the claims increase. “If they do not withstand these
challenges, then either the assessment procedure or the interpretive argument has to be
revised or abandoned” (Kane, 2006, p. 26).

2. Search for hidden assumptions, including value judgments, seeking to make such
assumptions explicit and subject them to scrutiny (e.g., by individuals with different
values).

3. Conduct investigations of alternative possible interpretations of the scores. An

effective way to challenge an interpretive argument is to propose an alternative, more
plausible argument. The evaluation of plausible competing interpretations is an
important component in the appraisal of the proposed interpretive argument.
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Ruling Out Plausible Alternative Hypotheses

It is important to recognize that one never establishes the validity of an assessment instrument or
system; rather, one validates a score, and its typical uses, yielded by the instrument (Messick, 1989). For
example, depending on the circumstances surrounding an assessment (e.g., the manner of test
administration, the characteristics of the target population), the same instrument can produce valid or
invalid scores.

The essence of validity, then, can be stated in the question, “To what extent is an observed score a
true or accurate measure of the construct that the assessment instrument intends to measure?” Potential
threats to validity are extraneous sources of variance—or construct-irrelevant variance—in the observed
scores. These extraneous or irrelevant sources of variance are typically called measurement error. As in
the process of conducting scientific research, the validity question can be stated in the form of a
hypothesis: “The observed score is a true or accurate reflection of the target construct.” The task of
validating is to identify and rule out plausible alternate hypotheses regarding what the observed score
measures. In a very fundamental sense, as is the case in science, one never “proves” or “confirms” the
assessment hypothesis—rather, the successful assessment hypothesis is tested and escapes being
disconfirmed. (The term assessment hypothesis is used here to refer to the hypothesis that specifies what
the intended meaning of the observed score is, i.e., what the assessment instrument is intended to
measure.) In this sense, the results of the validation process “probe” but do not prove the assessment
hypothesis (Campbell and Stanley, 1966; Cook and Campbell, 1979). A valid set of scores is one that has
survived such probing, but it may always be challenged and rejected by a new empirical probe. The task
of validation, then, is to expose the assessment hypothesis to disconfirmation.

In short, varying degrees of confirmation are conferred upon the assessment hypothesis through
the number of plausible rival hypotheses (Campbell and Stanley, 1966) available to explain the meaning
of the observed scores. That is, the smaller the number of such rival hypotheses remaining, the greater
the degree of confirmation of the assessment hypothesis. Thus, the list of potential sources of assessment
invalidity is essentially a list of plausible hypotheses that are rival to the assessment hypothesis that
specifies what the meaning of the observed score is intended to be. Studies need to be designed and
conducted to test the tenability of each plausible rival hypothesis in order to determine whether each can
be ruled out as a plausible explanation of the observed scores. Where the assessment procedure properly
and convincingly “controls” for a potential source of invalidity, the procedure renders the rival hypothesis
implausible.

The Contemporary Synthesis of Views About Validity Evidence

The current Standards for Educational and Psychological Testing (American Educational
Research Association et al., 1999) lays out five sources of evidence for validity, which need to be
combined to form the basis for a validity argument. These are based on the discussions above and are
only briefly described here. For an extended account of how to use these types of evidence in the validity
argument for a particular assessment, see Wilson (2005).

1. Evidence Based on Instrument Content. To compose the evidence based on an assessment’s content,
the measurer must engage in “an analysis of the relationship between a test’s content and the construct it

is intended to measure” (American Educational Research Association et al., 1999, p. 11) and interpret that
analysis in an argument concerning the validity of using the instrument. This is generally not an

empirical argument in itself, although it may well be based on the results of earlier empirical studies.

This is what has been described above in the section on content validity.
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2. Evidence Based on the Response Process. If one chooses to assemble evidence based on response
processes, one must engage in a detailed analysis of children’s responses to the assessment, either while
they are taking the assessment or just after, in an exit interview.

In the standard think-aloud investigation (also called “cognitive labs”; American Institutes for
Research, 2000), children are asked to talk aloud about what they are thinking while they are actually
responding to the item. What the respondent says is recorded, transcribed, and analyzed. Asking a child
to think aloud is of limited value with infants, but children in the preschool years can provide useful
information. However, in a variant of this, observation rather than questioning may be the source of the
evidence. Children may be videotaped and other characteristics may be recorded, such as having their
eye movements tracked. Children must be familiarized with such observational situations and allowed to
explore the environment so that they are comfortable. The results can provide insights ranging from the
very plain—"“the children were very distracted when responding”—to the very detailed, including
evidence about particular behaviors and actions that were evident when they were responding.

The exit interview is similar in aim but is timed to occur after the child has made his or her
responses. It may be conducted after each item or after the assessment as a whole, depending on whether
the measurer judges that the delay will or will not interfere with the child’s memory. Again, limitations
with infants and toddlers are obvious. The types of information gained will be similar to those from the
think-aloud, although generally it will not be so detailed. It may be that a data collection strategy that
involves both think-alouds or observations and exit interviews will be best.

3. Evidence Based on Internal Structure. To collect evidence based on internal structure, the measurer
must first ensure that there is an intention of internal structure. Although this idea of intended structure
may not always be evident, it must always exist, even if it is treated as being so obvious that it need not
be mentioned or only informally acknowledged in some cases. We refer to this internal structure as the
construct. This is what has been described above in the section on construct validity. Note that the issue
of differential item functioning (DIF), discussed later in this chapter, is one element of this type of
evidence, specifically one related to fairness of the assessment.

4. Evidence Based on Relations to Other Variables. If there are other “external” variables that the
construct should (according to theory) be related to, and especially if another instrument is intended to
measure the same or similar variable, a strong relation (or lack of a strong relation) between the
assessment under scrutiny and these external variables can be used as validity evidence. Typical examples
of these external variables are (a) caregiver judgments and (b) scores on other assessments. Another
source of external variables is treatment studies: if the measurer has good evidence that a treatment does
indeed change the construct, then the contrast on the assessment between a treatment and a control group
can be used as an external variable. (One has to be careful about circularity of argument here; it should
not be the case that the evidence for the treatment’s efficacy is the same data as being used to investigate
validity of the assessment.) Note that the relationship predicted from theory may be positive, negative, or
null—that is, equally important that the instrument be supported by evidence that it is measuring what it
should measure (convergent evidence, which may be positive or negative depending on the way the
variables are scored), as it is that it is not measuring what it shouldn’t (divergent evidence, which would
be indicated by a null relationship).

Evaluations of early childhood interventions have the potential to provide important information
regarding the validity of assessments for young children. Rather than using assessment instruments to
evaluate the effectiveness of interventions, psychometricians use interventions as one means to evaluate
the validity of assessments. For example, evidence of validity for a specific instrument of social skills is
obtained when intervention effects on that instrument emerge from interventions designed to improve
social skills. Typically one uses assessment instruments to evaluate the effectiveness of an intervention
based on the assumption that those instruments have sufficient psychometric reliability and validity to be
useful. In contrast, in the validity context, one is using successful interventions to evaluate the external
validity of assessment instruments.
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The logic of using intervention data to establish validity involves several conditions. First, it
assumes that the intervention is based on a theory of change in specific child characteristics or outcomes.
These outcomes are the child’s abilities, skills, or beliefs targeted for change by the intervention. Second,
the intervention successfully changes those outcomes. Third, the outcomes are measured with assessment
instruments that are aligned (i.e., directly measure the designated outcomes). When these conditions are
met, then the magnitude of the difference between treated and untreated children can be used as an index
of external validity. Under this logic, more intensive interventions should yield larger treatment effects
than less intensive interventions.

5. Evidence Based on Consequences of Using an Assessment Instrument. Under an integrated,
comprehensive approach to validity, information regarding the consequences of the assessment becomes
part of the evidentiary basis for judging the validity of the assessment. An illustration can be drawn from
high-stakes assessments in education, through which policy makers have sought to establish
accountability. As with any form of assessment, these can have intended or unintended, desirable or
undesirable consequences. An alleged potential consequence of high-stakes assessments is that they can
drive instructional decisions in unintended and undesirable ways, usually by over-emphasizing the skills
tested (“teaching to the test”). They can also possibly have a corrupting influence, since the motivation to
misuse or misrepresent test scores can be compelling. In addition, the psychometric characteristics of the
test can vary depending on whether it is administered under low- or high-stakes conditions (e.g., level of
motivation or anxiety as construct-irrelevant sources of variance in test performance). It is also possible
that new and future technologies used to administer, score, or report assessments will have unintended,
unanticipated consequences—as many new technologies have had.

Social Consequences of Assessment

As in the field of medicine, in assessment there is an obligation to do no harm to those assessed.
As such, it is important to inquire into the intended as well as unintended consequences of assessment.
Validity theoreticians differ from one another in the extent to which they incorporate the consequences of
assessment under the purview of validity. Thus, although evidence about consequences can inform
judgments about validity, it is important to distinguish between evidence that is directly relevant to
validity and consequences that may inform broader concerns, such as educational or social policy.

For example, concerns have been raised about the impact of certain forms of assessment on
narrowing the curriculum. (That is, it is often said that assessments should not have the effect of unduly
narrowing the early childhood program’s focus to the detriment of the program’s wider or comprehensive
goals.) For example, an educational assessment system should not lead teachers to concentrate instruction
on a few or narrowly defined learning objectives merely for the sake of the children’s passing a test, or to
concentrate on a few discrete skills that can be achieved through routine drill, to the exclusion of coverage
of other of the program’s goals for learning and development. Similarly, the assessment should not cause
children to acquire habits of mind that emphasize shallow learning and quick forgetting, it should not take
away the joy and excitement of engaging in intellectual inquiry, and it should not have the effect of
discouraging them from taking responsibility for their own expanded learning. Such impact, if it occurs,
may not in itself necessarily diminish the validity of an assessment score, although it raises issues
surrounding test use.

If, however, a consequence of an assessment is the result of a threat to assessment validity—for
example, if there is construct-irrelevant variance, such as children’s language skills, affecting their
performance on a test intended to measure only quantitative reasoning, a situation resulting in English
language learners scoring as a group lower than other children on that test—then the social consequence
is clearly linked to validity.

When claims are made about the benefits or harms of assessment that go beyond the uses of
assessment—for example, claims that the use of assessments will encourage better classroom instruction
by holding educators accountable—then the validation process should be informed by whether or not
those claims hold true.
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The relevance of unintended consequences is not always easily ascertained. For example, there
can be confusion about whose intent is under consideration (e.g., the test developer’s intent or the user’s)
and about whether a consequence is positive or negative. Moreover, the user is often an individual with
little or no technical knowledge to determine the validity of a score interpretation that she or he might
make (e.g., newspaper readers’ trying to make sense of newspaper reports based on test data).

Validity of Assessments Used for Judging Program Quality

Concerning assessment instruments that are to be used for the purposes of judging program
guality, a fundamental question is, “Can the instrument adequately gauge program quality?” This is
really a threefold question: (a) Do the scores (or other data that are derived from the instrument) have the
technical characteristics (e.g., reliability) to show measurable improvement in children’s developmental
level on the program’s intended outcomes (Popham, 2007)? (b) Is there evidence available that the scores
(or other data that are derived from the instrument) have appropriate validity characteristics (e.g., internal
construct validity, external variable validity, etc.) for measuring the program’s intended outcomes
(Popham, 2007)? (c) Is the evaluation design strong enough that improvement be attributed to program
effects?

The program may or may not specify targets for attaining particular developmental levels on its
intended outcomes. If the program has specific developmental outcome targets, then questions that
should be asked in relation to the assessment instrument include (a) “What are those targets?” and (b)
“Can the instrument accurately measure those targets?” It is important, for example, to ensure that the
instrument does not have a ceiling short of those targets.

One should also ask, “What is the yardstick used to measure a program’s success?” For example,
is the outcome target the percentage of children who score at or above the chronological age norms for
that outcome? If so, are those norms for the nation as a whole or are they subgroup norms—such as state
norms, ethnic or language minority or socioeconomic group norms? If subgroup norms are used, it may
be important to establish the metrics of correspondence between them (Popham, 2007). For example, a 1-
decile improvement at the lower tail of the distribution may or may not mean the same thing as a 1-decile
improvement at the higher tail end. Thus, more program resources may be required to obtain
improvements for one group of children than for another group—or for one portion of the normative
curve than for another.

Moreover, in making judgments about program effectiveness on the basis of assessment data, one
should also ask, Are those program targets realistic? Although this question does not bear on the quality
of the assessment instrument per se, it nevertheless bears on the appropriateness of its use. What is a
realistic level of expectation for children’s attaining a particular level of development on a program’s
intended outcomes? What is the timeline for attaining a program’s outcome targets?

If assessment results are used for the purposes of accountability, it is important that the
assessment should reflect the domains or areas of development or learning that the program or policy was
intended to influence. For example, a pre-K program that was not designed to provide nutrition should
not be held accountable for children’s nutritional status. This is discussed further in Chapter 10 on
assessment systems.

Reliability Evidence

The traditional quality-control approach to score consistency has been to find ways to measure
the consistency of the scores—this is the so-called reliability coefficient. There are several ways to do
this, for example as (a) how much of the observed variance in scores is attributable to the underlying
“true” score (as a proportion) (b) the consistency over time, and (c) the consistency over different sets of
items (i.e., different “forms”). These constitute three different perspectives on measurement error and are
termed internal consistency, test-retest, and alternate forms reliability, respectively.
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The internal consistency reliability coefficients are calculated using the information about
variability that is contained in the data from a single administration of the instrument—effectively they
are investigating the proportion of variance accounted for by the “true” score. This “variance explained”
formulation is familiar to many through its use in analysis of variance and regression methods. Examples
are the Kuder-Richardson 20 and 21 (Kuder and Richardson, 1937) for dichotomous responses and
coefficient alpha (Cronbach, 1951) for polytomous responses.*

As described above, there are many sources of measurement error beyond a single administration
of an instrument. Each such source could be the basis for calculating a different reliability coefficient.
One type of coefficient that is commonly used is the test-retest reliability coefficient. In a test-retest
reliability coefficient, the respondents give responses to the questions twice, then the reliability
coefficient is calculated simply as the correlation between the two sets of scores. On one hand, the test
and the retest should be so far apart that it is reasonable to assume that the respondents are not answering
the second time by remembering the first but are genuinely responding to each item anew. This may be
difficult to achieve for some sorts of complex items, which may be quite memorable. On the other hand,
as the aim is to investigate variation in the scores not due to real change in respondent’s true scores, the
measurements should be close enough together for it to be reasonable to assume that there has been little
real change. Obviously, this form of reliability index will work better when a stable construct is being
measured with forgettable items, compared with a less stable construct being measured with memorable
items.

Another type of reliability coefficient is the alternate forms reliability coefficient. With this
coefficient, two sets of items are developed for the instrument, each following the same construction
process. The two alternate copies of the instrument are administered, and the two sets of scores are then
correlated to produce the alternate forms reliability coefficient. This coefficient is particularly useful as a
means of evaluating the consistency with which the test has been developed.

Other classical consistency indices that have also been developed have their equivalents in the
construct modeling approach. For example, in the so-called split-halves reliability coefficient, the
instrument is split into two different (nonintersecting) but similar parts, and the correlation between them
is used as a reliability coefficient after adjustment with a factor that attempts to predict what the reliability
would be if there were twice as many items in each half. The adjustment is a special case of the
Spearman-Brown formula:

e Lr
C1+(L-Dr’

where L is the ratio of the number of items in the hypothetical test to the number of items in the real one
(i.e., if the number of items were to be doubled, L = 2).

These reliability coefficients can be calculated separately, and the results will be quite useful for
understanding the consistency of the instrument’s measures across each of the different circumstances. In
practice, such influences will occur simultaneously, and it would be better to have ways of investigating
the influences simultaneously also. Such methods have indeed been developed—for example,
generalizability theory (e.g., (Shavelson and Webb, 1991) is an expansion of the analysis of variance
approach mentioned above.

One of the issues in interpreting reliability coefficients is the lack of any absolute standards for
what is acceptable. It is certainly true that a value of 0.90 is better than one of 0.84, but not so good as
one of 0.95. At what point should one say that a test is “good enough”? At what point is it not? One
reason that it is difficult to set a single uniform acceptable standard is that instruments are used for

! Dichotomous means there are two possible responses, such as yes/no, true/false. Polytomous means there are more
than two possible responses, as in partial-credit items.
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multiple purposes. A better approach is to consider each type of application individually and develop
specific standards based on the context. For example, when an instrument is to be used to make a single
division into two groups (pass/fail, positive/negative, etc.), then a reliability coefficient may be quite
misleading, using, as it does, data from the entire spectrum of the respondent locations. It may be better
to investigate false positive and false negative rates in a region near the cut score.

MEASUREMENT CHOICES:
DIRECT ASSESSMENT AND OBSERVATION-BASED ASSESSMENT

Choosing what type of assessment to use is a critical decision for the design of an early childhood
program evaluation or an accountability system. As others have noted, it is a decision for which there are
no easy answers because there are serious shortcomings in all currently available approaches (Meisels,
2007). Two sharply contrasting measurement approaches (which we have discussed in other chapters) can
be used with children under age 5: direct assessments and observation-based (often called authentic)
measures.

A direct assessment involves an adult, possibly a familiar adult but sometimes a stranger, sitting
with a child and asking him or her to respond to a number of requests, such as pointing to picture or
counting objects. The conditions for administration, such as the directions and how the materials are
presented, are standardized to ensure that each child is being presented with identical testing conditions.

Observation-based measures, such as those involving observation of children’s behaviors or a
portfolio collecting records of observations together with products of children’s work, use regularly
occurring classroom activities and products as the evidence for what children know and can do.
Observation-based measures encompass a variety of tools, including checklists of a series of items that a
teacher or parent completes based on general knowledge of the child, and classroom-based observation
tools, with which the teacher is expected to make extensive annotations based on what the child is doing
in the classroom and use that documentation to complete the observation items. Portfolio assessment
involves collecting and analyzing records of such observations or samples of children’s work.

Both direct assessment and observation-based assessment have strengths and weaknesses. Direct
assessments, however, have been used far more frequently in large-scale research projects, such as the
Early Childhood Longitudinal Study; program evaluations, such as the evaluation of Early Head Start;
and accountability efforts, such as the Head Start National Reporting System. Consequently, there is
more known about both the strengths and weaknesses of this approach. Observation-based and
performance methods are routinely recommended as tools for teachers to use to plan and guide instruction
(National Association for the Education of Young Children and National Association of Early Childhood
Specialists in State Departments of Education, 2003). Even the recommendation to regularly use such
measures to assess children’s progress in early childhood classrooms is a relatively new development, so
there is much yet to be learned about the large-scale use of authentic tools for any purpose and that
certainly includes program evaluation and accountability.

In an extensive review of assessment approaches a research at Mathematica Policy Research
(2007) summarized some of the issues with using direct assessment or observation-based measures for
program evaluation and accountability purposes. Direct assessments often have been found to be
predictive of school achievement. However, they are strongly associated with socioeconomic status and
may not show whether a program is supporting children across all developmental domains. The dilemma
is that as a direct measure gets longer and more comprehensive, it also taxes the energy and attention span
of young children. The limitations of direct assessment derive from the nature of the young child; that
nature is not well matched to the demands of a standardized testing situation. Potential problems include:

o The child may not be familiar with this type of task or be able to stay focused.

e Young children have a limited response repertoire, being more likely to show rather than tell what
they know.
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e Young children may have difficulty responding to situation cues and verbal directions.

e Young children may not understand how to weigh alternative choices, for example, what it means
for one answer to be the “best” answer.

¢ Young children may be confused by the language demands, such as negatives and subordinate
clauses.

e Young children do not respond consistently when asked to do something for an adult.
e In some cultures, direct questioning is considered rude.

e The direct, decontextualized questioning about disconnected events may be inconsistent with the
types of questions children encounter in the classroom.

e Measurement error may not be randomly distributed across programs if some classrooms
typically use more direct questioning, like that found in a standardized testing situation.

These problems may not be shown in traditional ways of assessing validity, which compare
children’s performance on one type of direct assessment with their performance on a similarly structured
test—so-called external validity evidence. Mathematica Policy Research reports on a study by La Paro
and Pianta (2000) that found that about 25 percent of the variance in academic achievement in primary
grades was predicted by assessments administered in preschool or kindergarten. This provides a ceiling
for possible external validity evidence. Observation-based measures present an entirely different set of
issues. They do not present any of the problems associated with the young child’s ability to understand
and comply with the demands of a structured testing situation, since the child’s day-to-day behavior is the
basis for the inference of knowledge and skills. Teachers and caregivers collect data over a variety of
contexts and over time to gain a more valid and reliable picture of what children know and can do.
Observation-based assessment approaches also are consistent with recommended practices for the
assessment of young children. The challenges associated with observation-based measures are centered
around the caregiver or teacher as the source of the information. Mathematica Policy Research (2007)
has summarized challenges related to observation-based assessments:

e There is a need to establish trust in teachers’ and caregivers’ judgments. Research has identified
the conditions under which their ratings are reliable, but there is an ongoing need to monitor
reliability.

e Teachers and caregivers must be well trained in the administration of the tool to achieve reliable
results. More research is needed to specify the level of training needed to obtain reliable ratings
from preschool teachers. (Assessors of direct assessments need to be trained as well, but the
protocol may be more straightforward.)

e The assessment needs to contain well-defined rubrics and scoring guides.

e Teachers and caregivers may be inclined to inflate their ratings if they know the information is
being used for program accountability.

e Not all teachers or caregivers will be good assessors.

e Measurement carried out by teachers and caregivers requires that additional steps be taken to
ensure the validity and reliability of the data, such as periodic monitoring.

A strength of observation-based measures is that the information has utility for instructional as
well as accountability purposes. This means the time invested in training teachers to become good
observers and the time teachers spend collecting the information are of direct benefit to classroom
practice, which is not true for direct instruction. Mathematica Policy Research concludes that it is wiser
“to invest in training teachers to be better observers and more reliable assessors than to spend those
resources training and paying for outside assessors to administer on-demand tasks to young children in
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unfamiliar contexts that will provide data with the added measurement error inherent in assessing young
children from diverse backgrounds” (Mathematica Policy Research, 2007).

More research needs to be done on the use of observation-based assessment tools for program
evaluation and accountability. If teachers or caregivers are not well trained or do not complete the tool
reliably because they want their programs to look good for accountability, then the information is useless
for both accountability and instructional purposes. Several states have elected to use observation-based
measurement in their preschool accountability systems, but it is so new that very limited data are
available. One large program evaluation was able to document that early childhood teachers could be
trained to use observation-based measures reliably. Bagnato and colleagues (Bagnato, Smith-Jones,
McComb, and Cook-Kilroy, 2002; Bagnato, Suen, Brickley, Jones, and Dettore, 2002) used an authentic
assessment approach to document improved outcomes for 1,350 preschoolers participating in an
innovative community-based urban preschool initiative. The highest level of education was a high school
diploma for 42 percent of the teachers working with the children and thus providing the child outcomes
data. To ensure the outcome data were valid and reliable, the evaluation team provided initial, booster,
and follow-up training until mastery was reached; supervised caregiver assessments during a set week
each quarter; and once a year conducted random, authentic assessments on children as a concurrent
validation of teacher and parent assessments.

Although we have presented direct assessments and observation-based assessments as distinct
choices in the paragraphs above, a more recent perspective sees them as constituting different parts of an
assessment system or net (Wilson, 2005; Wilson and Adams, 1996). In this perspective, no single type of
assessment is seen as being fully satisfactory, hence a multipart assessment system is developed, which
uses a combination of specific assessment types to ensure that the measures are useable under a range of
circumstances and the entire system can adapt to changing circumstances. The strengths of item response
modeling are used to establish both the validity and the usefulness of this approach. In a classic example
drawn primarily from K-12 education, the two assessment types were multiple-choice items and open-
response items (Wilson and Adams, 1996), but in the context of early childhood education, a more likely
combination would be a mixture of direct assessment and observation-based assessments, such as teacher
observations and portfolios. The judicious deployment of such a combination allows the different
assessment types to "bootstrap™ one another in terms of validity, going a long way to helping establish ()
whether the direct assessments did indeed suffer from problems of unfamiliarity and (b) whether
observation-based assessments suffered from such problems as teacher bias. Moreover, systematic use of
a combination of assessments enables the monitoring of assessments as an ongoing possibility, not just a
special study carried out during initial implementation.

METHODS FOR ASSESSING TEST AND ITEM BIAS

Developing tests for educational and psychological purposes requires a thorough consideration of
the populations for which the test is appropriate. Specifically, the test development process should
include several phases designed to ensure that tests and items are free from bias across the populations for
which the test is intended. These steps include the subjective review of items and test content by subject
matter and bias review panels, as well as more objective or quantitative examination of item and test
properties. In modern test development, the examination of test bias favors these more quantitative
examinations of item and test bias for their ability to quantify the extent to which items and tests may
function differently across populations of interest, and because of the strong psychometric theory that
supports their development and use, but interpretation will still rely heavily on qualitative approaches.

The following section is an overview of these quantitative methods for examining () test bias
and (b) differential item functioning. These issues are most relevant for three populations of young
children, which are the subject of the next chapter: minority children, English language learners, and
children with disabilities.
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Differential Item Functioning

Assessments are typically made of children from a variety of backgrounds. One standard
requirement of fairness in assessment practice is that, for children who are at the same level of ability on
the variable being measured, the items in the instrument behave in a reasonably similar way across
different subgroups. That is, the items should show no evidence of bias due to differential item
functioning—DIF (American Educational Research Association et al., 1999, p. 13). Typically these
subgroups are gender, ethnic and racial, language, or socioeconomic groups, although other groupings
may be relevant in particular circumstances.

First, it is necessary to make an important distinction. If the responses to an item have different
frequencies for different subgroups, then that is evidence of differential impact of the item on those
subgroups. Although such results may well be of interest for other reasons, they are not generally the
focus of DIF studies. Instead, DIF studies focus on whether children at the same locations on the score
distribution give similar responses across the different subgroups. For example, suppose that more
English language learners got a particular item wrong from an assessment of “speaking in English” than
children who are native speakers; that would constitute differential impact on the results of the assessment
and could well be an interesting result in itself.

DIF is not always indicated when different groups perform differently on an assessment or on
particular items. For example, suppose that more English language learners got a particular item wrong
from an assessment of “speaking in English” than children who are native speakers; that would constitute
differential impact on the results of the assessment and could well be an interesting result in itself. But
the issue of DIF would not necessarily be raised by such a result—it is to be expected that someone
learning a language will find it harder to speak that language than native speakers, and hence the result
does not challenge the contention that the instrument was accurately measuring that difference in their
speaking performance.

However, if children from the two groups who scored at around the same level on the whole
assessment had response rates on that item that were very different, that would be evidence of DIF for
that item. The item is sensitive to some special characteristic of the children that goes beyond what is
being assessed generally across the range of the items in the assessment (e.g., interest in the topic or
content of the item). In order to be more fair to children from different subgroups, one would wish to
reduce the influence of items from the assessment that had notable amounts of DIF, or perhaps amend
them to eliminate this characteristic.

Second, one must be careful to distinguish between DIF and item bias. For one thing, it is
possible that a test may include two items that exhibit DIF between two groups, but in opposite directions,
so that they tend to “cancel out.” Also, DIF may not always be a flaw, since it could be due to “a kind of
multidimensionality that may be unexpected or may conform to the test framework” (American
Educational Research Association et al., 1999, p. 13). However, despite these considerations, most test
developers seek to reduce or eliminate instances of DIF in their tests. The Educational Testing Service
has developed criteria for judging DIF effects (Longford, Holland, and Thayer, 1993).

Several techniques are available for investigating DIF, among them techniques based on linear
and logistic regression and techniques based on log-linear models (see Holland and Wainer, 1993), for an
overview).

For example, consider the results of a (hypothetical) DIF analysis examining the differences
between males and females on one item (item “Z™) of a certain test, shown in Figure 7-1. For each score
on the test as a whole, the proportions of boys and girls who responded correctly to the item have been
plotted separately. If there were no DIF, those proportions would be the same (except for sampling error)
for all scores.

Looking at the figure, we see that for most whole-test scores boys are more likely to respond
correctly to this item than are girls. That is DIF, and it means that this item indicates a larger difference in
proficiency between boys and girls on this item than on the test as a whole. Examination of item Z may
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well reveal that there is something about it that unintentionally favors boys. There are many statistical
procedures that are useful to judge whether there is statistically sound evidence of DIF that are useful for
different kinds of test items and sample sizes; see Wilson (2005), Dorans and Holland (1993), and
Thissen, Steinberg, and Wainer (1993) for examples.

Consider an example involving Chinese and U.S. children who were administered a test of
cognitive development in their own languages (see Huang, 2007). Applying effect size criteria like those
mentioned above (Longford et al., 1993) to the statistically significant difference found shows that indeed
the DIF for several items is “large.” One such item concerns the use of comparatives—for example,
“more” and “fewer” in English and their equivalents in Chinese. It is easier for Chinese children than
U.S. children (at the same overall cognitive development status) to get the comparative item correct.
(Remember that this applies to just that item, but not the other items.) In fact, it turns out that this effect
is common to five other items involving both comparatives and superlatives (Huang, 2007). In
investigating this, we note that the Chinese language has some interesting differences in comparison to
English. For example, the two languages differ greatly in the formation of comparatives and superlatives.
In English, the words for comparatives and superlatives often used are “most,” “more,” “less/fewer,”
“least/fewest,” “as many,” and “equal.” Some of these words are used differentially depending on
whether the nouns they are applied to are countable or not. For example, we say “less butter” but “fewer
sheep,” “the least of the butter” but “fewest of the sheep,” and “as many sheep” but “as much butter.”
But note that one can say “more sheep” as well as “more butter,” so the rule is not a consistent one. In
contrast, in Chinese, nouns are not differentiated to be countable or not. Moreover, instead of using
different words, the same two characters (duo and shao) and the same comparative (geng) and superlative
(zui) are used. The function is morphologically easier in Chinese than in English. Zhou and Boehm
(1999) found Chinese and U.S. elementary children developed differently on those concepts. So it is not
surprising that the five DIF items testing children’s ability to compare quantities all favored Chinese
children. To get an idea of the effect size of this difference, the relative odds of getting the item correct
for children in the two groups can be calculated and they are 1:2.77 (U.S.:Chinese)—that is, for
respondents at the same level of cognitive development, approximately 1 U.S. child for every 3 Chinese
children would be predicted to get the item correct. This effect size needs to be embedded in a real-world
context to decide whether it is important or not. However, it seems to be reasonable to say that the
difference is quite noticeable and likely to be interpretable in many contexts.

Once an item exhibiting DIF has been identified, one must decide what to do about it. Recall that
not all instances of empirical DIF threaten the item—as mentioned earlier, the grouping characteristics
may not be ones of concern for issues determined to be important, such as fairness. It is sobering to
realize that, for each item, it is almost inevitable that there will be some grouping that could be
constructed for which the item will exhibit DIF. It is first necessary to establish that the DIF is indeed not
a result of random fluctuations, and then the same steps are needed: (a) repeated samplings and (b)
development of a “theory of DIF” for that particular item. If one is indeed confident that DIF is
established, then the best strategy is to develop alternative items that do not exhibit DIF. However, it may
not be possible to replace the DIF item in the instrument—in the case above, the question wou