
U
N

C
O

R
R

E
C

TE
D

 P
R

O
O

F

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

Chapter 1
Prelude: Assessment for the 21st Century

Valerie J. Shute and Betsy J. Becker

Abstract We recently hosted an assessment symposium at Florida State University
which served as the basis for this book and focused on how to integrate assessment
and instruction to improve student learning and education. The chapters in this book
address the general issue of integrating assessment and instruction, and additionally
provide innovative solutions to hard questions such as: What would an assessment,
suitable for the needs of the twenty-first century, look like? How could it be stan-
dardized? Should it be standardized? How could it satisfy the current obsession with
“metrics”? What is the role of the professional teacher in making twenty-first cen-
tury assessments possible? What constraints would be faced by those who would
implement such innovations in assessment practice?

Keywords Assessment · Education · Learning · Measurement

1.1 Introduction

Measurements are not to provide numbers but insight. Ingrid Bucher

The quote above inspired the title of the assessment symposium at Florida State
University which served as the basis for this book. The symposium—Assessment
for the Twenty-First Century: Insight—focused on how to integrate appropriate
assessment and instruction to improve student learning and education, especially
to suit the needs of the twenty-first century. We were motivated by the belief
that the goal of assessment should shift from obtaining numbers and rankings
to providing insight—on learners and learning, as well as on instructors and
instruction.
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2 V.J. Shute and B.J. Becker

The symposium had two intertwining tracks: (a) innovative assessment ideas
and technologies to support twenty-first century educational needs, and (b) spe-
cific educational and assessment issues and needs (e.g., teacher and student testing
and accountability). Florida State University’s College of Education hosted the
2-day symposium as a part of the college’s annual Dean’s Colloquium Series.
Keynote speakers included James Gee of Arizona State University, Russell Almond
of Educational Testing Services (Princeton, NJ) and Mari Pearlman of Pearlman
Education Group, LLC. Our keynote speakers were innovative researchers who
have written on assessment for twenty-first century skills, and who understand broad
policy implications and the challenges of educational reform. Additional speakers,
broadly comprising educational researchers, policy makers, and practitioners, pre-
sented assessment-related research, and others responded to the invited speakers’
presentations, to connect their ideas to the context and concerns of researchers and
of state education departments. All speakers’ and respondents’ papers are included
in this book.

This book covers a range of topics. It does not just focus, for instance, on
the policy issues of large-scale assessment. Instead the book expounds upon the
provocative forward-thinking proposals of the keynote speakers and serves as a
launching pad for careful analyses of practical problems of implementation of
assessment, technical psychometric issues, and policy issues.

Our goal for the symposium was to bring together groups who don’t normally
convene. We wanted policymakers and educational professionals to have the oppor-
tunity to learn about the latest research by scholars from across the nation; and
also wanted educational researchers to learn about critical educational issues impor-
tant to the states and to practitioners. The symposium successfully opened up lively
discussions among speakers, respondents, and attendees.

We now examine why we believe that this type of conversation—begun at the
symposium and continued with this book—is important. After identifying some
problems that may benefit from new thinking about assessment, we spend a little
time defining key aspects (and terms) of assessment, as well as describing differ-
ent types of assessment, to provide a basis for understanding subsequent chapters.
Finally, we close with an overview of the chapters in this book, as well as our own
thoughts on moving forward with assessment.

1.2 The Big Problems

Knowledge is no longer an immobile solid; it has been liquefied. It is actively moving in all
the currents of society itself. John Dewey

This presentient quote by Dewey (1916, p. 40), nearly 100 years ago, is particu-
larly relevant now. The world is evolving and effectively shrinking, due mainly to the
interconnections made possible via the Internet and other communication technolo-
gies. Our twenty-first century existence confronts us with problems of enormous
complexity (e.g., meltdowns on Wall Street, nuclear proliferation, pharmaceuticals
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in the water supply, and poverty). Those who confront these issues in the twenty-first
century (e.g., policy makers) need to think critically, to identify and examine rele-
vant research, and to understand how systems, in general work, because solutions
will be highly complex and interconnected. When confronted by problems, espe-
cially new issues for which solutions must be created out of whole cloth, the ability
to think creatively, critically, and collaboratively, and then communicate effectively
is essential.

Learning and succeeding in a complex and dynamic world is not easily mea-
sured by the well-worn, multiple-choice response formats on simple knowledge
tests. We need to re-think assessment, identify new skills and standards relevant for
the twenty-first century, and then determine how to best assess students’ acquisition
of the new competencies—which may in fact involve others doing this assessment
(e.g., the community of peers suggested in Chapter 2 by Gee, this book). Moreover,
the envisioned new competencies should include not only cognitive variables (e.g.,
critical thinking, reasoning skills) but also noncognitive variables (e.g., team-
work, tolerance, tenacity) as the basis for new assessments to support learning.
Each of these may be embedded and supported within valued domains—such as
mathematics and science.

Learning is an important part of everyday life, and is a lifelong endeavor. This is
especially true for knowledge workers in both developed and developing countries.
Avoiding lifelong learning and training is not an option for most people who work
in areas where rapid change is a norm in terms of how people work, what they are
expected to do, and the tools and information with which they work. For instance,
people working in information technology (IT) areas need to constantly acquire
new knowledge and skills about new products and ideas, and to perform new tasks.
People may change their careers multiple times before retirement, requiring new
learning for new work contexts, as well as new social networks and contacts (e.g.,
Higgins, 2001). Indeed, all of us face complex problems both at work and in our
daily lives. The complexity of these problems and the huge quantities of available
information require substantial learning and continuing education as well as the
development of learning management capabilities over our lifetimes (Georghiades,
2004; Sungur, 2007).

With all of these changes taking place in the world, it might be comforting that
education has changed little in the past several decades. We don’t see it that way.
“Old school” (pun intended) philosophies and approaches are often inappropriate in
today’s rapidly changing and information-rich world. Students need to develop new
competencies that are quite different from those needed by earlier generations in
order to deal successfully with the deluge of data and information in the twenty-first
century (e.g., information communication and technology skills). Many education-
ally valuable skills that are potentially suitable for success in the twenty-first century
are not currently being acknowledged, let alone assessed. Toward this end, we must
agree on what skills we value and promote these skills for a society requiring knowl-
edge workers, not simply service workers. Then we must determine how best to
measure those skills.
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4 V.J. Shute and B.J. Becker

In addition to needing to identify a new set of skills for “twenty-first century
competencies,” we believe that the very nature of assessment should be changing.
Over a dozen years ago, the National Research Council (NRC, 1996) made a sim-
ilar plea, which has yet to be adequately addressed. Table 1.1 presents a modified
version of the NRC call for changes in the focus on assessment needed to support
educational reform for the twenty-first century.

Table 1.1 Changing assessment foci

Less focus on assessing More focus on assessing

Learning outcomes Learning processes
What is easily

measured
What is most highly valued

Discrete, declarative
knowledge

Rich, authentic knowledge and skills

Content knowledge Understanding and reasoning, within and
across content areas

What learners do not
know

What learners understand and can do

By teachers alone By learners engaged in ongoing
assessment of their work and that of
others

1.3 Defining Assessment Ideas and Terms

Assessment should not merely be done to students; rather, it should also be done for
students, to guide and enhance their learning. NCTM (2000)

In this section we briefly define and disambiguate important assessment terms
that often get confounded. For instance, what exactly is the difference between
“measurement” and “assessment”? Let’s start with the basic idea of measurement.
Whenever you need to measure something accurately, you probably grab an appro-
priate tool to determine how heavy, light, tall, short, fast, slow, hot, cold, bright,
dark, straight, or curved something is. We measure to obtain information (data),
which may or may not be useful, depending on the accuracy of the tools we use, as
well as our skill at using them. Measuring things like a person’s height, a room’s
temperature, or a car’s speed is technically not an assessment and is instead simply
collecting information relative to an established standard. How does this relate to
education?

1.3.1 Educational Measurement

Educational measurement, in the context of this chapter, refers to the application of
a measuring tool (or standard scale) to determine the degree to which educationally-
valuable knowledge, skills, and other attributes have been, or are being acquired.
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1 Prelude: Assessment for the 21st Century 5

It thus entails the collection and analysis of data from learners. According to the
National Council on Measurement in Education Web site (http://www.ncme.org/),
this includes “theory, techniques, and instrumentation available for measurement
of educationally-relevant human, institutional, and social characteristics.” A test is
education’s equivalent of a ruler, thermometer, or radar gun. But note that a test
does not improve learning any more than a thermometer cures a fever; both are sim-
ply tools. Tests alone can’t enhance educational outcomes. Rather, tests can guide
improvement (presuming they are valid and reliable) if they motivate adjustments
to the educational system. Examples of educational adjustments include providing
the basis for bolstering curricula, ensuring support for struggling learners, guiding
professional development opportunities, and distributing limited resources fairly.

Again, we measure things to get information, which may be quantitative or qual-
itative.1 How we choose to use the data is a different story. For instance, back
in the early 1900s, students’ abilities and intelligence were extensively measured.
However, this wasn’t done to help them learn better or otherwise to progress.
Instead, the main purpose of testing was to track students into appropriate paths,
based on the belief that their aptitudes were inherently fixed. That is, a dominant
belief during that period was that intelligence was part of a person’s genetic makeup,
thus testing was aimed at efficiently assigning students into high, middle, or low
educational tracks according to their supposedly innate mental abilities (Terman,
1916). In general, a fundamental shift to practical education occurred in the coun-
try during the early 1900s, countering “wasted time” in schools and abandoning
the classics as useless and inefficient for the masses (Shute, 2007). Early educa-
tional researchers and administrators inserted into the national educational discourse
the metaphor of the school as a “factory” (Kliebard, 1987). This metaphor is no
longer apt.

1.3.2 Assessment

Assessment involves much more than just measurement. That is, in addition to
systematically collecting and analyzing information (i.e., measurement), it also
involves interpreting and acting on information about learners’ understanding and/or
performance in relation to educational goals.2 Measurement, then, can be viewed as
a precursor to or special case of assessment. Assessment information may be used
by a variety of stakeholders (e.g., teachers, administrators, students, parents) and for
a variety of purposes, such as to help improve learning outcomes, programs, and ser-
vices, and also to establish accountability. Furthermore, an assortment of procedures

1 For a fuller, more balanced perspective on educational measurement, see Messick (1989) and
Oosterhof (2009) which extend educational measurement beyond statistical conceptualizations and
numbers to include qualitative information as well.
2 Others, such as Guion (1998), see assessment as including less formal means of evaluating
individuals.
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6 V.J. Shute and B.J. Becker

is associated with the different purposes. For example, if your goal was to enhance
an individual’s learning, and you wanted to determine her progress toward an edu-
cational goal, you could: (a) administer a quiz; (b) view a portfolio of her work;
(c) ask the student (or peers) to evaluate her progress; (d) watch the person solve
a complex task; (e) review her lab reports or journal entries, and so on. You’d then
need to use the information gathered via these assessments to help guide her further
learning activities.

Finally we consider who is doing the assessing. Very often, it is the teacher.
However, self-assessment may be a viable option, as well as an important skill, espe-
cially if a valued educational goal is to produce self-directed and productive lifelong
learners. Promoting learners’ self assessment in relation to setting reasonable learn-
ing goals involves supporting (assessing) knowledge of specific goals and learners’
progress toward them. It also involves supporting learners’ metacognitive skills of
reflection and revision. Alternatively, peer assessment involves individuals collabo-
rating with one another to solve, explain, or understand a problem or task. A variety
of benefits (e.g., cognitive, social, motivational) accrue from encouraging learners
to work collaboratively. An effective teacher should emphasize a high and equal
level of interaction among group members, giving all an opportunity to negotiate
meaning, acquire new strategies and skills, and develop higher-order thinking skills.
However, as collaboration becomes an increasingly important aspect of twenty-first
century learning, it introduces not only opportunities, but also serious challenges
for assessment which will need to be resolved with innovative research (e.g., Jeong,
2005; Macdonald, 2003; Shute, Jeong, Spector, Seel, & Johnson, 2009).

1.3.3 Determining Assessment Quality

Because assessment is a process by which information is obtained relative to a
known objective, and since inferences are made about what a person knows (unob-
servable) on the basis of responses to assessment tasks (observable), there’s always
some uncertainty in inferences made on the basis of assessments. So, an impor-
tant goal in educational measurement is to collect really good information about
the learner(s) and to minimize uncertainty or error. Consequently, key aspects of
assessment quality are consistency and validity.

The broad term consistency is used here rather than the more familiar term
reliability because it includes not only the quantitative aspects of reliability (e.g.,
correlations between parallel forms of tests), but also qualitative aspects of assess-
ment (e.g., consistency in a teacher’s description of a learner’s performance on two
comparable tasks). To illustrate, consider the produce scale at your local grocery
store. If you weigh two pounds of carrots in the morning, and the scale is consis-
tent, the same scale should register the same weight for the carrots an hour later.
Similarly, classroom tests and standardized exams should be stable, and it shouldn’t
make much difference whether a learner takes the assessment at 10:00 AM or 11:00
AM. Another measure of consistency (i.e., internal consistency) relates to the items
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1 Prelude: Assessment for the 21st Century 7

within a test. For instance, if you create an Algebra 1 test, you’d assume that if a
learner correctly solves a difficult linear equations problem, then he should solve
other linear equation problems correctly. Similarly, the notion of generalizability
is often used with performance assessments and portfolios, and addresses the ade-
quacy with which you can generalize from a sample of observations to the universe
of observations from which it was randomly sampled.

As with consistency, there are a number of different types of validity; but in
general, validity refers to the extent to which the assessment accurately measures
what it is supposed to measure and the accuracy of the inferences made from test
results. For instance, if you wanted to assess learners’ math problem solving skills,
but you gave them a personality questionnaire to complete, that would not be a
valid assessment of their math skills. Regarding the relationship between validity
and consistency, even if an assessment is judged to be consistent and stable (see
above), it may not, in fact, be a valid measure. Let’s use a scale analogy again, only
now it’s your bathroom scale. Suppose that you step on your scale 10 times in a row
and your scale, without fail, indicates that you weigh 150 pounds. The consistency
of your scale may be very good, but it may not be accurate (valid) if you actually
weigh 165 pounds. Because teachers, parents, school districts, and so on currently
make decisions about learners based on assessment results (e.g., grades, retention,
graduation), the validity inferred from the assessments is essential, and it’s even
more crucial than the consistency. So, consistency is a prerequisite for validity. That
is, inconsistency in observations always threatens their validity. On the other hand,
simply having consistency in what is observed does not ensure the validity of those
observations.

1.4 Kinds of Assessment

When the cook tastes the soup, that’s formative; when the guests taste the soup, that’s
summative. Robert Stake

Different types of assessment are often presented in contrast to one another.
The two most familiar types of assessment are summative and formative, and the
choice and use of a particular type of assessment depends on the educational pur-
pose. Schools generally make heavy use of summative assessment (also known
as assessment of learning). These can be quite useful for accountability purposes
(e.g., assessments for grading and promotion purposes) but only marginally—if at
all—useful for supporting individual learning. In contrast, learner-centered mea-
surement models rely mostly on formative assessment, also known as assessment
for learning. Formative assessments can be very useful in guiding instruction and
supporting individual learning, but not for overall high-stakes decisions. Also, the
assessment-for-learning model is often implemented in a non-standardized and
hence less rigorous manner than summative assessment, and thus may have more
limited validity and consistency (Shute & Zapata-Rivera, in press). This is not to say
such assessments don’t have value. Rather, the less standardized, informal nature of
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8 V.J. Shute and B.J. Becker

formative assessment can be seen as a call for researchers to develop new techniques
to capitalize on these assessments’ value and utility (e.g., a synthetic approach using
many formative assessments might provide an aggregate picture that cannot be seen
in single individual assessments). Strong formative assessment research is urgently
needed given changes in the types of learning and learning outcomes we are valu-
ing as twenty-first century competencies as well as the new, broader, complex and
integrated set of contexts in which learning is taking place and applied.

Summative assessment reflects a more traditional approach to assessing edu-
cational outcomes. This involves using assessment information for high-stakes,
cumulative purposes, such as for grades, promotion, certification, and so on. A sum-
mative assessment is usually administered after some major event, like the end of
the school year or marking period; or before a big event, like college entry. Benefits
of this approach include the following: (a) it allows for comparing learner perfor-
mances across diverse populations on clearly defined educational objectives and
standards; (b) it provides reliable data (e.g., scores) that can be used for accountabil-
ity purposes at various levels (e.g., classroom, school, district, state, and national)
and for various stakeholders (e.g., learners, teachers, and administrators); and (c) it
can inform educational policy (e.g., curriculum or funding decisions).

Formative assessment involves using assessments to support teaching and learn-
ing. Formative assessment is incorporated directly into the classroom curriculum
and uses results from learners’ activities as the basis on which to adjust instruction
to promote learning in a timely manner. A simple example would be a teacher giving
a “pop quiz” to his students on some topic or lesson, immediately analyzing their
scores, and then re-focusing his lesson to straighten out a misconception shared by
a substantial number of students in the class. This type of assessment is adminis-
tered more frequently than summative assessment and has shown great potential for
harnessing the power of assessments to support learning in different content areas
and for diverse audiences (e.g., Black & Wiliam, 1998; Hindo, Rose, & Gomez,
2004; Schwartz, Bransford, & Sears, 2005). In addition to providing teachers with
evidence about how their class is learning so that they can revise instruction appro-
priately, formative assessment directly involves learners in the process, such as by
providing feedback that will help them gain insight about how to improve.

1.5 Discussion

Our symposium was organized to explore the many possible faces of future
assessment—and asked hard questions, such as: What would an assessment, suitable
for the needs of the twenty-first century, look like? How could it be standard-
ized? Should it be standardized? How could it satisfy the current obsession with
“metrics”? What is the role of the professional teacher in making twenty-first cen-
tury assessments possible? What constraints would be faced by those who would
implement such innovations in assessment practice?
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This book strategically brings together views on innovation in assessment
along with perspectives concerning the opportunities and barriers presented by the
innovative ideas from those involved in research and large scale assessment. The two
main themes are represented, respectively, by our invited speakers, and by respon-
dents from state departments of education and university researchers involved in
research on assessment issues. Our keynote chapters focus on innovation in three
different realms—authentic assessment in contextualized environments (Jim Gee),
evidence centered assessment design (Russell Almond), and the role of teachers and
the connection between teaching and learning in assessment (Mari Pearlman). These
three realms represent three fundamental areas of promise for future assessment
systems. Each keynote chapter is followed by a response paper.

Additional chapters focus on more specific issues, as well as barriers and poten-
tials for implementation of innovative assessment options. For instance, the chapter
by Mark Shermis addresses important research concerning automated essay scoring
and its potential for widespread use in statewide testing systems. Joseph Martineau
and Vincent Dean describe their ideas for making assessment relevant to stu-
dents, teachers and schools by explicitly considering transparency, standards, and
measures/scales. Alysia Roehrig and Eric Christesen summarize their research on
designing and developing a reliable and valid tool for assessing the quality of
teaching in grades K-12. Their tool can be used in the professional development
of teachers to foster students’ literacy achievement and motivation. Allan Jeong
describes an innovative tool he developed called jMAP that can be used to exter-
nalize and assess learners’ mental models. In his chapter, he presents findings from
two studies that illustrate how jMAP was used to support the assessment of causal
understanding, and to identify areas for future research and development. And
finally, Dan Hickey and colleagues discuss important issues relating to the assess-
ment of new media and technology proficiencies. In their chapter, they introduce
a design-based “participatory assessment framework” comprised of multiple lev-
els of increasingly formal outcomes, and urge researchers to focus first on defining
the contexts underlying social participation before attempting to assess individual
proficiencies.

Each kind of assessment has a role to play in improving teaching and learning,
and needs to be part of a total, balanced and blended assessment system. Using
different kinds of assessment will allow us discern learners’ knowledge, skills, and
other attributes from multiple perspectives, providing a clearer and more complete
picture of each learner (Fletcher, 2007). And the more we know about learners, the
better we can provide them with optimal support at the time they really need it.
Moreover, it’s crucial to involve learners in the assessment process through peer-
and self-assessment. These alternative assessment approaches stimulate the use of
higher-order thinking skills and help learners to understand more deeply (Shute,
2008).

We conclude with a set of principles of good assessment based on merged recom-
mendations from Kellough and Kellough (1999), Mislevy, Steinberg, and Almond
(2003), and Shute (2008):
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10 V.J. Shute and B.J. Becker

• Understand and specify in advance of teaching the achievement targets (i.e.,
competencies) that learners are supposed to attain.

• Inform the learners, simply and clearly, about the competencies (as well as the
associated rubrics), from the very beginning of the teaching and learning process.

• Use classroom assessments to bolster learners’ confidence and help them assume
responsibility for their own learning, toward the goal of engendering lifelong
learners.

• Translate assessment results into frequent, descriptive feedback (not judgmen-
tal, subjective, or norm-referenced feedback), providing learners with specific
insights on how to improve.

• Continuously adjust instruction (whether classroom- or computer-based) relative
to the results of the formative assessments.

• Engage learners in regular self-assessment with standards held constant so that
they can watch themselves grow over time and feel empowered.

We posit that the most important and powerful feature of assessment is the use
of results to make improvements and decisions. This is true whether the assess-
ment is used to support personal learning or for accountability purposes. Another
important feature of assessment is to make learning—processes and products—
visible to all stakeholders. That is, a person’s knowledge (and other mental states
and traits) is invisible to others, and sometimes to oneself (e.g., tacit knowledge).
Using an evidence-based assessment can contribute toward improved teaching and
learning (see Chapter 4 by Pearlman, this book), as well as help explicate eviden-
tiary arguments supporting claims about that knowledge (see Chapter 6 by Almond,
this book).

Knowing when to use a particular type of assessment and how to interpret
the results is not easy. Similarly, designing assessments using an evidence-based
approach is non-trivial. But consider the potential end result: i.e., assessments that
exert substantial influence on the quality of information provided to teachers and
learners to support instructional decision-making and meaningful learning. This
chapter has briefly touched on different assessment topics and approaches, call-
ing for a rational understanding of what we value in terms of competencies to
be instructed and assessed. Knowing what a learner knows comes from obtaining
quality evidence, which in turn is obtained from carefully designed assessments.
The ideas herein, but more importantly, throughout this book, are intended to sup-
port teachers, learners, and policy makers, and perhaps even inspire educational
researchers toward new, exciting projects.
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