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A great deal of discourse and debate exists, both professional and political, regard- 
ing state-mandated testing including testing under the No Child Left Behind (NCLB) 
legislation. The main criticisms of mandated testing in our nation's schools are reduced 
teaching time, a narrowed curriculum, limited opportunity to assess higher order 
thinking skills, and decreased morale of teachers and students (Roach, Niebling, & 
Kurz, 2008; M. L. Smith & Rottenberg, 1991). There is evidence, however, to support 
the view that mandated testing provides a necessary lens to view the educational oppor- 
tunities presented to students. Without a means to understand what goes on in the 
classroom and a way to compare how students are performing, it is difficult to truly 
understand if all students are provided with adequate educational opportunities. Well- 
designed tests provide important data to learn about student performance and aid in 
decisions regarding funding (Cizek, 2001). 

Although politicians, educators, and parents debate the merits of standardized 
testing, the psychometric characteristics of the tests are rarely the basis of concern. 
Rather, criticisms have focused on "opportunity to learn" issues such as failure 
to test students on what they are taught and a narrowing of the curriculum because 
of mandated testing (Resnick, Rothman, Slattery, & Vranek, 2004; Roach 
et al., 2008). Ideally, to address such claims, researchers must demonstrate that 
what is covered on mandated tests aligns with what occurs in the classroom, both 
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in terms of the curriculum and the instruction. Alignment research is one means to 
demonstrate or evaluate the connection between testing, content standards (i.e., 
curriculum), and instruction. If these components work together to deliver a con- 
sistent message about what should be taught and assessed, students will have the 
opportunity to learn and to truly demonstrate what they have achieved. 

In this article, we discuss different methods used to evaluate alignment and the 
types of information alignment studies can provide. Although there is very little 
research on the use of alignment research in the classroom (Roach et al., 2008), the 
results of an alignment study could potentially help policymakers, assessment 
developers, and educators make refinements so curriculum, assessment, and 
instruction support each other in what is expected of students. Alignment research 
may also allow the public to understand how testing does or does not support what 
is purported to occur in classrooms and what changes may be needed in compo- 
nents of educational systems. 

As part of the NCLB legislation, alignment between state standards and assess- 
ments is a prerequisite to achieving adequate yearly progress (U.S. Department of 
Education, 2002). States must demonstrate how their assessment tools align with their 
state standards (e.g., Johnson, 2005; Leffler, Carr, Griffin, & Gates, 2005). Norman 
L. Webb1 (1997) stated "Better aligned goals and measures of attainment of these 
goals will increase the likelihood that multiple components of any district or state 
education system are working toward the same ends" (p. 2). Beyond just the align- 
ment of standards and assessments, the instructional content delivered to students also 
needs to be in agreement. If this were not the case, if teachers are teaching what they 
want irrespective of what the curriculum calls for, students could potentially do well 
in the classroom and then fail on the assessments without understanding where they 
need additional help (McGehee & Griffith, 2001). Through alignment research, poli- 
cymakers and educators can see where they are headed and will know where they 
stand relative to agreed on goals. 

In this article, we review three popular methods for evaluating alignment. Our 
review focuses on the use of alignment methodology to facilitate strong links between 
curriculum standards, instruction, and assessment. The purpose of our review is to 
describe why an understanding of alignment should be an important characteristic of 
a statewide testing process. Our review is structured around three areas and builds on 
earlier descriptions of these alignment processes (Bhola, Impara, & Buckendahl, 
2003; Council of Chief State School Officers [CCSSO], 2002; Porter, 2006). First, we 
present an overview of how alignment is defined in the educational measurement 
literature. This overview includes formal definitions of alignment and describes how 
alignment builds on earlier notions of content validity. In the second section, we 
describe the three most widely used alignment evaluation methods. Although these 
methods share some common components, a closer look at each approach highlights 
the relative strengths and limitations of each method. We also provide an example of 
a specific application of each methodology. In the final section, we discuss the impor- 
tance of considering the goals of an alignment study before determining the best 
method to use. We argue there are many potential reasons for conducting an alignment 
study and we believe some studies can serve as a form of professional development 
for teachers and others involved in curriculum development. We argue that the process 
of alignment research itself, more than just the results, can help educators see how 
assessments can connect to what happens in the classroom. 
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Overview of Alignment 
Alignment means many things in the world of education. La Marca, Redfíeld, 

Winter, and Despriet (2000) point out that the dictionary defines "to align" as "to 
bring into a straight-line; to bring parts or components into proper coordination; to 
bring into agreement, close cooperation" (p. 1). In a classroom setting, instruc- 
tional alignment refers to agreement between a teacher's objectives, activities, and 
assessments so they are mutually supportive (Tyler, 1949). On a schoolwide level, 
curricular alignment refers to the degree to which the curriculum across the grades 
builds and supports what is learned in earlier grades (Tyler, 1949). Alignment, as 
described in this review, takes curricular alignment a step further to look at "the 
degree to which expectations [i.e., standards] and assessments are in agreement 
and serve in conjunction with one another to guide the system toward students 
learning what they are expected to know and do" (Webb, 1997, p. 4). In describing 
an aligned educational system, La Marca and colleagues (2000) emphasized that 
the assessments must allow students to demonstrate their knowledge and skills 
with respect to the expectations set up in the curriculum frameworks so that proper 
interpretations of their performance can be made. As they put it, 

Alignment is ... the degree to which assessments yield results that provide accu- 
rate information about student performance regarding academic content stan- 
dards at the desired level of detail, to meet the purposes of the assessment system 
 The assessment must adequately cover the content standards with the appro- 
priate depth, reflect the emphasis of the content standards, provide scores that 
cover the range of performance standards, allow all students an opportunity to 
demonstrate their proficiency, and be reported in a manner that clearly conveys 
student proficiency as it relates to the content standards, (p. 24) 

In a perfect world, what a student is tested on should be derived from what is 
expected of the student as detailed in the state or district standards, as well as from 
what is taught to the student by his or her teachers. Although not everything that is 
listed in the standards or taught to the student can or should be assessed, alignment 
research can illuminate how much and to what degree the standard coverage or 
instructional content has been assessed. The theory underlying alignment research 
is that a consistent message from all aspects of the educational structure will result 
in systemic, standards-based reform (M. S. Smith & O'Day, 1991). Porter (2002) 
describes this type of consistent message as follows: 

An instructional system is to be driven by content standards, which are translated 
into assessments, curriculum materials, and professional development, which are 
all, in turn, tightly aligned to the content standards. The hypothesis is that a coher- 
ent message of desired content will influence teachers' decisions about what to 
teach, and teachers' decisions, in turn, will translate into their instructional prac- 
tice and ultimately into student learning of the desired content, (p. 5) 

Assessments, standards, and instruction are all integral to student achievement, 
but they have each been determined and enacted at multiple levels of the educa- 
tional structure. State content standards (embodied in state curriculum frame- 
works) represent state level policy documents, but the policymakers do not create 
the assessments, and the curriculum standards and assessments are implemented 
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at the local level. Alignment studies allow researchers systematically to study the 
different components of an educational system to compare their content and make 
judgments about how well they are in agreement. 

Webb (1997) noted that the Education Goals 2000 Act supported the develop- 
ment of a consistent message about student learning between the policy, assess- 
ment, and instruction perspectives. As he stated, that act "indicated alignment of 
curriculum, instruction, professional development, and assessments as a key per- 
formance indicator for states, districts, and schools striving to meet challenging 
standards" (p. 1). Additionally, NCLB requires that a state's academic achieve- 
ment standards be aligned with the state's academic content standards. If the align- 
ment between academic achievement and content standards is low, a state is likely 
to have trouble meeting the requirements of NCLB. Alignment research culmi- 
nates in a report about the relationships of the components that can be used for 
future decision making rather than just a simple yes or no response (Rothman, 
Slattery, Vranek, & Resnick, 2002). The results of an alignment study should pro- 
vide a measure of how well assessments cover the underlying standards. Some 
alignment approaches also provide information regarding the degree to which 
assessments and standards match classroom instruction. Once the degree of align- 
ment is understood, subsequent changes in any of the educational components can 
be made to improve the standards-assessment-instruction cycle. 

In summary, alignment studies provide data that can be combined with the 
priorities of educational stakeholders to guide changes in assessments, standards, 
and/or instruction. By focusing on the match between test content and what is 
intended to be taught, alignment research shares some common goals and method- 
ology with traditional methods for studying content validity. In the next section, 
we discuss some similarities between contemporary evaluations of alignment and 
traditional studies of content validity. 

The Relationship of Alignment to Content Validity 
Generally defined, content validity refers to the degree to which a test appropri- 

ately represents the content domain it is intended to measure. When a test is judged 
to have high content validity, its content is considered to be congruent with the test- 
ing purpose and with prevailing notions of the subject matter tested. Thus, content 
validity does not specify particular aspects of the educational process such as cur- 
riculum frameworks or instruction. Rather, it is more general and refers to tests both 
within and outside educational systems (e.g., licensure and certification tests). 

As we describe in a subsequent section, there are several different aspects of an 
alignment study, and the specific aspects within a given study depend on the meth- 
odology used. With respect to a content validity study, there are at least four poten- 
tial aspects - domain definition, domain representation, domain relevance, and 
appropriateness of the test construction procedures (Sireci, 1998a, 1998b). Domain 
definition refers to the process used to define operationally the content domain 
tested. In the case of K-12 achievement testing, the domain is typically derived 
from state-established curriculum frameworks. Domain representation refers to 
the degree to which a test represents and adequately measures all facets of the 
intended content domain. To evaluate domain representation, inspection of all the 
items and tasks on a test must be undertaken. Studies of domain representation 
typically use subject matter experts (e.g., teachers) to scrutinize test items and 
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judge the degree to which they are congruent with the test specifications (Crocker, 
Miller, & Franks, 1989; Sireci, 1998a). Domain relevance addresses the extent to 
which each item on a test is relevant to the domain tested. An item may be consid- 
ered to measure an important aspect of a content domain and so it would receive 
high ratings with respect to domain representation. However, if it were only tan- 
gentially related to the domain, it would receive low ratings with respect to rele- 
vance. Appropriateness of test development procedures refers to all processes used 
when constructing a test to ensure that test content faithfully and fully represents 
the construct intended to be measured and does not measure irrelevant material. 
The content validity of a test can be supported if there are strong quality control 
procedures in place during test development and if there is a strong rationale for 
the specific item formats used on the test. 

Traditional studies of content validity use subject matter experts (SMEs) to rate 
test items with respect to their congruence to the test specifications or their rele- 
vance to the intended domain. Hence, traditional content validity studies and con- 
temporary alignment studies are similar in that they both gather data from SMEs, 
and they structure the data collection procedures in a way that independently eval- 
uates specific aspects of content domain representation. The specific tasks given 
to the SMEs differentiate content validity and alignment studies. 

Sireci, Robin, Meara, Rogers, and Swaminathan (2000) provided an example 
of a traditional content validity approach to alignment using the Grade 8 1996 
National Assessment of Educational Progress (NAEP) Science Assessment. A pri- 
mary goal of their study was to evaluate the congruence between the NAEP Science 
Framework and the NAEP Science Assessment. Ten carefully selected SMEs 
reviewed a sample of NAEP Science items and were asked to assign each item to 
(a) one of the three content areas ("fields of science"), (b) one of the three cogni- 
tive levels ("ways of knowing and doing science"), and (c) one of the four "themes 
of science" listed in the NAEP test specifications (framework). Each item was 
given an item congruence index rating based on the number of raters who agreed 
with the original classification. For example, if an item was intended to measure 
Earth Science and 8 out of 10 SMEs rated it as Earth Science, it had an item- 
content area congruence rating of .8. Following the suggestion of Popham (1992), 
an index of .7 and greater was used to judge an item as adequately congruent with 
its content area, cognitive level, or theme. (See Sireci, 1998a, for other examples 
of traditional and innovative content validity studies in several contexts.) 

Although the traditional content validity approach involves rating or matching 
items to more global levels within test specifications (such as "domains," "strands," 
or "content areas"), contemporary alignment research uses the same expert rating 
approach but delves deeper to examine the match between items and the objectives 
or benchmarks within a strand. For example, a state's curriculum framework may 
have the strand Grade 4 Number Sense (4N), which is the level at which test 
specification tables are typically written. However, within strand 4N there are 
multiple objectives. For example 4N-1.1 might be "Read, write, order, and com- 
pare numbers up to 1,000,000." In this example, the objective provides the detail 
regarding the specific skill being measured by an item. Alignment research often 
matches items to these detailed objectives and then reports findings summarized 
by objective and/or by strand. Additionally, in some cases alignment research con- 
siders what was actually taught to the students. In this way, alignment research can 
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offer a deeper view of the educational process, and can be thought of as an exten- 
sion of a more traditional content validity evaluation. However, as we discuss later, 
traditional content validity studies may have some advantages for evaluating the 
congruence of a particular test form to its test specifications. 

Valid educational assessment requires significant overlap between the assess- 
ment and the curriculum measured to ensure the decisions made based on test 
results are defensible. As the Standards for Educational and Psychological Testing 
state, "Validity refers to the degree to which evidence and theory support the inter- 
pretations of test scores entailed by proposed uses of tests" (American Educational 
Research Association, American Psychological Association, & National Council 
on Measurement in Education, 1999, p. 9). In educational assessments related to 
NCLB, the proposed uses of tests include evaluation of students' current proficien- 
cies and their progress with respect to state-defined performance standards. Thus, 
an evaluation of the appropriateness of the state test for such purposes involves 
consideration of both the test content and the state standards. To understand stu- 
dents' performance on the test, the instruction received by the students must also 
be considered. Because alignment research considers all three of these aspects, it 
provides validity evidence for evaluating not only the tests, but also the curriculum 
and the instruction. 

Although the definition of validity from the Standards cited above is succinct, 
there have been many different "types" or "aspects" of validity that have been pro- 
posed for educational tests (Sireci, in press). In addition to content validity, align- 
ment research has also been associated with evaluation of testing consequences.2 
Research questions relating to the consequences of achievement tests that may be 
addressed in an alignment study include "Have state-mandated tests led to changes 
in teachers' instruction?" (Porter, Smithson, Blank, & Zeidner, 2007) and "Do man- 
dated assessments narrow the curriculum?" (Achieve, Inc., 2006). 

Alignment research may address potential assessment or instructional deficien- 
cies by systematically comparing the different pieces of the educational process. 
If educational components are not well aligned, the system will not send a consis- 
tent message about what is valued in the educational process (Webb, 1999). Thus, 
alignment research can be used to evaluate concerns that the curriculum has been 
dumbed down (Linn, 2000), that students have not received a fair chance to learn 
the material on which they were tested (Winfield, 1993), and that states have not 
addressed the need to improve instructional quality (Rothman et al., 2002). These 
evaluations are important extensions of the information provided by a typical con- 
tent validity study that focuses on how well test items represent the domains spec- 
ified in a test blueprint. 

Approaches to Alignment Research 
The development and application of alignment methods came about from a 

desire to ensure that students' test scores reflect their performance with respect to 
specific curricular expectations (La Marca, 2001). Some alignment studies have 
focused on the content of the standards compared to the assessments, and others 
have included the content of instruction. In the following section, we elaborate on 
the three most common alignment methods - the Webb, Achieve, and Surveys of 
Enacted Curriculum methods. An application of each of these methods is also 
presented to illustrate their processes and findings. 
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Webb Methodology 
Webb developed a comprehensive and complex methodology to investigate the 

degree of alignment between assessments and standards. His method explores five 
different dimensions to understand the degree of alignment: content focus, articu- 
lation across grades and ages, equity and fairness, pedagogical implications, and 
system applicability (Webb, 1997). However, only the area of content focus has 
been applied in alignment studies. Therefore, this review focuses on the applied 
piece of the Webb methodology. In Webb's method, "standards" are the broad 
content domains within a subject and the skills within this domain are referred to 
as "objectives." Understanding these definitional terms is critical to seeing how 
the alignment process has been applied because these terms and levels of analyses 
differ across the different alignment methods. 

Webb Alignment Dimensions 

Webb's content focus dimension comprises six subcategories for analysis: cat- 
egorical concurrence, depth of knowledge, range of knowledge, balance of repre- 
sentation, structure of knowledge, and dispositional consonance. Each of these 
subcategories explores the relationship between the assessment and the standards 
in a different way. However, only the first four (categorical concurrence, depth of 
knowledge, range of knowledge, balance of representation) have been applied in 
alignment studies so those will be discussed in depth here. Together these subcat- 
egories contribute to a thorough understanding of the degree of alignment between 
assessments and standards. An important aspect of the Webb methodology is the 
term "hit," which is any item-objective match. Given that participants could match 
an item to up to three objectives, each item could potentially have three hits. As 
originally formulated, the hits did not need to be within the same standard, although 
this flexibility has been removed in recent years because that approach could lead 
to concluding more standards are supported than actually are (Webb, 2007). 

Categorical concurrence. This subcategory compares the similarity of the expec- 
tations for student learning, as expressed through the content categories in the 
standards, to the assessments. Categorical concurrence is most similar to tradi- 
tional content validity and is a minimum requirement in alignment research. Like 
the test blueprint comparison in a traditional content validity study, categorical 
concurrence looks at broad content areas, such as number sense and geometry. The 
total number of item-objective matches, hits, within a standard is averaged across 
all participants to determine the average number of items per standard. Webb 
(2002) suggested using a criterion of at least six hits measuring a standard for suc- 
cessful alignment of a test on this dimension. His logic was that at least six items 
would be needed if students were to receive scores on a standard because fewer 
than six items would not likely result in scores of sufficient reliability. Using this 
approach, if there are four standards, an assessment needs at least 24 hits to estab- 
lish categorical concurrence. However, unlike a traditional content validity study 
where a test item is matched to its standard by SME consensus (e.g., 70% of SMEs 
match an item to its intended standard3), Webb's criterion is simply that, across the 
SMEs, an average of at least 6 hits is matched to the standard. That is, a standard 
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could theoretically be considered adequately represented even if the items matched 
to it were specified to measure a different standard in the test blueprint. 

Depth of knowledge. This subcategory of consistency compares the complexity of 
knowledge expressed in the specific objectives within each standard to the com- 
plexity of knowledge in each item that is matched to that objective. Webb initially 
defined the cognitive areas as recall, skill and/or concept, strategic thinking, and 
extended thinking, but these areas may be modified for a particular study (Webb, 
1999). The main criterion is that what is tested should be at or above the same 
cognitive level as what is expected to be taught based on what is in the standards. 
To have alignment relative to this criterion, at least 50% of the items matched to 
an objective must be at or above the cognitive level ofthat objective (Webb, 2002). 
Fifty percent is based on the assumption that most cutoff points require students to 
answer more than half the items to pass, but some flexibility is allowed with this 
criterion. The main concern in this aspect of alignment is that assessment items 
should not be targeting skills that are below those required by the objectives to 
which the item is matched. 

Range of knowledge. This subcategory of consistency analyzes the breadth of the 
standards as compared to the breadth of an assessment. This dimension looks at 
the number of objectives within a standard measured by at least one assessment 
item. To have sufficient alignment relative to range of knowledge, at least 50% of 
the objectives within a standard need to be measured by at least one assessment 
item (Webb, 2002). This logic assumes that students should be tested on at least 
half of the domain of knowledge. This part of the alignment process also assumes 
all of the objectives have equal weighting and all of the objectives accurately cover 
the skills needed to complete that standard. The level of complexity within a state's 
standards influences this aspect of alignment, as more complexly written objec- 
tives might be only partially assessed but would still be considered a match from 
the perspective of this dimension. 

Balance of representation. This subcategory focuses on the degree to which items are 
evenly distributed across objectives within a standard to represent the breadth and 
depth of the standards. Given the limited time for assessment, this dimension high- 
lights what aspects of the standards are prioritized. Balance of representation focuses 
on the objectives assessed by the items and then looks at the proportion of objectives 
measured compared to the number of items. The calculation for the balance index is: 

, fe.Ml) (ο 
2 

where Ο = total number of objectives hit for the subject domain; 7W = number 
of items corresponding to objective (&); and H= total number of items hit for the 
subject domain (Roach, Elliott, & Webb, 2005). If the proportion approaches zero, 
it signifies one or more objectives are measured by relatively fewer items. If it 
approaches one, it signifies the items are evenly distributed across all objectives. 
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Ideally, in time, assessments should shift in the balance of representation to cover 
the entire standards.4 Evaluating balance of representation across grades can also 
demonstrate shifts in priorities as the content develops. 

These first four areas of Webb's content focus dimension - categorical concur- 
rence, depth of knowledge, range of knowledge, and balance of representation - 
are used by alignment researchers as the basis for their alignment studies. These 
four aspects serve as the most direct way to view the degree of match between an 
assessment and the standards. 

Application of Webb s Method 
Webb (1999) applied his methodology in a study of mathematics and science 

assessments and standards in four states. Here, we focus on the mathematics align- 
ment process and results. The purpose of Webb's study was to better understand 
how his alignment methodology functioned, to examine in greater detail the dif- 
ferent alignment dimensions, and to understand ways to improve the alignment 
process. Six reviewers compared the match between assessment items and stan- 
dards and/or objectives in mathematics. The results of this matching were used to 
judge the degree of alignment based on four of Webb's criteria: categorical concur- 
rence, depth-of-knowledge consistency, range-of-knowledge consistency, and bal- 
ance of representation. 

The review process involved multiple decision points by the reviewers. Applying 
this process across four states, the reviewers noted differences between the standards 
in terms of content covered, level of detail, and overall organization, which impacted 
the comparability of the states. The first step was a review of each state's standards 
to match each objective to a depth of knowledge level representative of the highest 
level of knowledge needed to achieve that objective. This process allowed for system- 
atically linking items to objectives and cognitive levels. The reviewers reached an 
agreement about the depth-of-knowledge of the objectives based on a group discus- 
sion. These decisions were used as a baseline comparison to the assessment items to 
determine if the items were at or above the cognitive level in the objective. 

The items within an assessment were then matched to the objectives within the 
standards and coded based on the depth of knowledge required by that item. Any 
match was called a "hit." However, one item could be matched to more than one 
objective. This increased the content and range alignment criteria areas but proved 
to be an area of confusion for the reviewers. The reviewers also noted when items 
appeared not to match any objective. The results were aggregated to report by 
standard. The mean and standard deviation for each criterion were computed for 
each reviewer. 

The results showed varied levels of alignment across grade levels and states. The 
strongest area of alignment was for the categorical concurrence criterion. Three out 
of the four states fulfilled this criterion with at least six items measuring a standard, 
but in each state one fourth or more of the standards were measured by fewer than 
six items. The balance-of-representation criterion was satisfied because the stan- 
dards that were assessed had items evenly distributed among the objectives. 

The weakest aspects of the alignment were the depth-of-knowledge consistency 
and range-of-knowledge criteria. The results demonstrated that test items gener- 
ally targeted a lower level of knowledge and did not sufficiently cover the range 
of knowledge laid out in the standards. This finding lends some support to the 
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common criticism that standardized testing does not test complex thinking and 
narrows the curriculum by testing a small part of the content domain. Armed with 
these results, the states could accurately address these issues in their assessment 
design. This study also demonstrated that each of the four criteria measured differ- 
ent aspects of alignment. 

Webb (1999) noted that the reviewers could have benefited from more training 
at the beginning of the process. Some reviewers wanted to code near matches 
instead of exact matches, which confused the analysis. The reviewers needed more 
guidance about making distinctions relative to the depth-of-knowledge criteria and 
more explicit guidance about how to match an item to more than one standard 
based on the central content of an item. Webb also found that it could be helpful to 
put the standards in context so the reviewers know each state's purpose for the 
standards and how they were created. During the review process, the reviewers 
focused purely on the item-objective match and did not have an opportunity to 
critique the quality of each component. Webb concluded the reviewers were frus- 
trated by this constraint. Although it is important to stay focused on the task at 
hand, it could be helpful to gather this feedback throughout the process as a means 
to inform future standard or assessment development work. 

Webb (1999) concluded that trade-offs between these four alignment variables 
are realistic, but it is important to look at broader approaches to assessment to 
understand how other pieces (e.g., those discussed in the general Webb methodol- 
ogy, but not specifically studied in his alignment process) complement the process. 
Unfortunately, these aspects are harder to measure and to include in a formal study 
and may involve validity issues that go beyond alignment per se. One limitation of 
this study was that the range of knowledge criterion did not look at the breadth of 
the measured objective in terms of how many different ideas were combined under 
one objective. If an objective were very broadly stated, it was still considered 
assessed if it had an item matched to it, regardless of what else within that objec- 
tive was not assessed. If objectives combined many different skills, it would be 
easier to meet the range-of-knowledge criterion as there would be fewer objectives 
to measure. However, combining skills within a single objective might result in an 
increased cognitive complexity as students are asked to do more with a range of 
skills. This might result in a lower depth-of-knowledge conclusion. Another limi- 
tation with this study was that it did not capture the fact that assessments may 
purposefully contain items to measure standards from more than one grade. This 
misalignment by design should be carefully detailed in the alignment process. 

In looking at the alignment study process, Webb (1999) developed a number of 
recommendations. If the goal were to analyze standards from more than one state, 
Webb recommended starting with the most detailed state standards. It would be help- 
ful to repeat the alignment study over time to capture the changing content of the 
assessment and how this may or may not impact the alignment results. More recently, 
Webb and colleagues (N. M. Webb, Herman, & Webb, 2007) noted that averaging 
reviewers' ratings across standards and objectives might mask the different views of 
what the item is truly measuring and inflate the degree of alignment across the four 
dimensions. Other more recent studies examined setting a minimum reviewer agree- 
ment requirement at the standard and/or objective level as to what the item is measur- 
ing (Herman, Webb, & Zuniga, 2007; N. M. Webb et al., 2007). Recent applications 
have also emphasized gathering more qualitative data from the participants. For 
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example, participants can be encouraged to record observations about the quality of 
the items and the standards when making their ratings and through a debriefing pro- 
cess (Webb, 2007; Webb, Alt, Ely, Cormier, & Vesperman, 2005). Such comments 
would help determine whether objectives are too broad or too multifaceted. 

In summary, the Webb model is comprehensive and provides a point of reference 
for the next two models reviewed. The strength of this model is its comprehensive 
analysis of the objective level detail, its view of alignment through four different 
dimensions, and the proposed guidelines for acceptable levels of alignment. Sample 
reports for the Webb methodology can be found in the Web Alignment Tool Training 
Manual (Webb, Alt, Ely, & Vesperman, 2005). The results of a study using the Webb 
approach illustrate the relationship between what is being asked of the students, how 
that is being assessed, and what trade-offs are made in the process. 

Achieve Methodology 
The Achieve methodology is an alignment protocol that is adapted to reflect the 

concerns of specific subject areas (English language arts, mathematics, and sci- 
ence). It yields both a quantitative and qualitative alignment comparison of a 
state's assessment to its related standards. Rothman and colleagues (2002) laid out 
the components of the initial Achieve methodology, which was designed to judge 
the quality of the overall assessment and its individual items. Since that time, 
Achieve 's protocol has been further refined. A first step in the method is a verifica- 
tion of the blueprint that maps the test items to the objectives. Then the method is 
based on a team of carefully trained SMEs reaching consensus on the degree of 
match between the standards and the assessment based on specific criteria (dimen- 
sions). Verification of the test blueprint and using a consensus requirement are 
significant differences from the Webb methodology. The Webb methodology does 
not utilize the test blueprint, which could obscure the intentions of the assessment, 
and the SMEs' results are averaged, which could mask significant disagreements 
about what the item was measuring. Understanding these two differences provides 
an important foundation to build on when examining the Achieve methodology. 

Achieve Alignment Dimensions 
The Achieve methodology is applied in two stages. The first stage is an item- 

by-item analysis to confirm the test blueprint, determine the content and perfor- 
mance "centrality" of each item compared to the objective to which it is matched, 
evaluate the source of challenge, and determine the level of cognitive demand. The 
second stage is a holistic evaluation of a set of items matched to an overarching 
standard in terms of the overall level of challenge, the balance, and the range. 

Like the Webb methodology, "objectives" are defined as the most specific level 
of outcome (i.e., the smallest level of grain size used by a state in delineating its 
content standards). Another similarity to the Webb methodology is that the Achieve 
protocol compares individual items on an assessment to the related objectives 
based on the skill and type of thinking required. Beyond item level matching, 
however, this methodology also qualitatively considers how a set of items matched 
to an overarching standard (e.g., literary response or algebra) functions as a group. 
Although potentially more time-consuming than other approaches, these qualita- 
tive data provide a more thorough understanding of the degree of alignment. 

1342 

This content downloaded from 134.84.192.101 on Sun, 8 Dec 2013 11:03:24 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Alignment Methods 

Unlike the Webb approach, Achieve does not have clear cutoff criteria to deter- 
mine acceptable alignment. Each aspect of the alignment process is analyzed by 
the expert panel independently and as a part of the overall alignment. Then the 
results of the study are presented in a comprehensive report to the state. The steps 
within each stage of the Achieve methodology are detailed below. 

Stage 1: Item level analysis. The first stage in the Achieve method focuses on item 
level detail only. This stage of the analysis will confirm the test blueprint, deter- 
mine the content and performance "centrality" of each item compared to the objec- 
tive to which it is matched, evaluate the source of challenge, and determine the 
level of cognitive demand. 

The Achieve methodology begins with a confirmation of the test blueprint. An 
expert reviewer compares items to the objectives within the state standards that 
they are mapped to in the blueprint. This comparison is then verified by the SMEs 
to ensure that every item is matched to at least one objective in the state standards. 
A match between the test blueprint and the item-objective determination by the 
SMEs requires only that the item address the same content; the level of cognitive 
demand or the associated objective is not considered. Items that are viewed as 
inappropriately mapped in the test blueprint are reassigned to a more closely 
related objective, whereas items that do not match a standard or objective are 
eliminated from further analysis. Where a state lacks a test blueprint or the blue- 
print does not allow for fruitful application of the protocol, Achieve constructs a 
blueprint. In these instances, Achieve provides a brief rationale and communicates 
the findings to the state. Achieve scrutinizes the test blueprint because of its impor- 
tance in developing score reports. This step allows for a comparison of the inten- 
tions of the assessment with what it actually accomplishes. For example, the 
blueprint might have items coded to number sense, but the reviewers think a match 
to algebra is more appropriate. The result is the test might be skewed to measure 
more algebra than intended and not provide enough items for the number sense 
area (Achieve, Inc., 2006). Understanding this mapping at the beginning of the 
analysis provides an important foundation to build from. 

Each item can have a primary and a secondary match to the objectives (Rothman 
et al., 2002). The primary match is used in judging content and performance cen- 
trality, source of challenge, and level of cognitive demand (described below). The 
secondary match is taken into account in evaluating level of challenge, balance, 
and range. The use of a secondary match is similar to the Webb method where 
items could be mapped to more than one objective, but this model is more explicit 
about the degree of match and how it can be used in the alignment process. After 
the test blueprint has been confirmed, the reviewers delve deeper into the actual 
content of the item and how it specifically relates to the identified objective. 

To judge content centrality, SMEs rate each item based on the degree of content 
match between the item and the objective it is measuring (Resnick et al., 2004; 
Rothman et al., 2002). Currently, the rating system uses a 5-point scale where a "2" 
is a clearly consistent content match; "1A" is a match where the degree of align- 
ment is unclear (generally because the objective is too broad to conclude that the 
item is clearly consistent with the objective);5 "IB" is a somewhat consistent match 
in that the item assesses only part of a compound objective;6 "1C" is a match but 

1343 

This content downloaded from 134.84.192.101 on Sun, 8 Dec 2013 11:03:24 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Marione & Sired 

the objective is too specific to fully meet the item task;7 and "0" signifies an incon- 
sistent match. This rating dimension addresses a limitation of the Webb (1999) 
study where a broadly stated objective may be considered adequately measured 
even if the item addressed only a part of the objective. Unlike the Webb approach, 
however, there is not a clear guideline as to what determines an acceptable level of 
alignment relative to content centrality. The ratings are reviewed holistically by the 
reviewers, who then summarize the findings in a report. 

In considering performance centrality, the Achieve protocol focuses on the 
quality of the match between the performance called for in the item and the perfor- 
mance described by the objective the item is intended to measure. This is similar 
to Webb's (1997) method, but in the Webb approach the cognitive level of the 
objectives is coded in the beginning and the performance rating is made simultane- 
ously with the content rating. The Webb method might be more efficient, but the 
Achieve method allows the reviewers to focus on each aspect of the process in 
isolation. The performance centrality rating process calls reviewers' attention to 
the verbs in the objectives as compared to what the items actually demands of the 
student (e.g., the objective asks the student to complete a pattern and the item is 
pattern completion). The same 2, 1 A, IB, 1C, and 0 scoring system is used for this 
dimension. Again, there is not a definitive guideline as to acceptable alignment 
relative to this dimension. Rather the coding results are reviewed across all items 
to determine an overall view of the performance centrality. That view is then 
expressed qualitatively in a summary report. 

Source of challenge is measured to ensure that items are fairly constructed and not 
designed to trick students. The items are reviewed to ensure they are not technically 
flawed (from a content perspective and by reviewing results from item analyses). For 
example, mathematical items are reviewed to ensure the reading level is appropriate 
for the grade level of the assessment and unnecessary reading is not required, whereas 
reading items are examined to ensure they measure comprehension and not prior 
knowledge. Reading passages are reviewed by the SMEs to ensure, based on a con- 
sensus agreement, the vocabulary, sentence structure, literary techniques, plot line, 
and organizational structure are all appropriate, based on the grade level of the assess- 
ment. Writing prompts are similarly reviewed for accessibility, appropriate vocabu- 
lary, clarity of purpose and audience, and inclusion of basic criteria by which the 
sample will be scored. Each assessment item is scored as 1 for an appropriate source 
of challenge and 0 for an inappropriate source of challenge. If the item received a 0 
for content and performance centrality, then it would receive a 0 for source of chal- 
lenge, as it is not a good measure ofthat objective.8 

Level of cognitive demand is concerned with the kind and level of thinking 
required by students to respond to an item. The level of demand can stem from the 
nature of the concept assessed (some concepts are more readily understood than 
others) or from the kind of thinking required to arrive at a response (an item may 
demand routine or concrete thinking as opposed to complex reasoning or abstract 
thinking.) Achieve has refined the way in which it tracks the level of cognitive 
demand of individual items to better inform the evaluation of overall level of chal- 
lenge. (J. Slattery, personal communication, December 15, 2006). SMEs formally 
rate each item on a scale: Level 1 (recall or basic comprehension), Level 2 (appli- 
cation of skill/concept), Level 3 (strategic thinking), to Level 4 (extended analysis, 
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typically during an extended period of time). Level 4 items are not usually found 
on large-scale, on-demand tests. 

Stage 2: Set-of-items analysis. The next stage in the Achieve methodology is a 
holistic evaluation of a set of items matched to an overarching standard in terms of 
the overall level of challenge, the balance, and the range. Level of challenge is a 
global judgment (not item specific) that qualitatively captures whether the collec- 
tion of items mapped to a given overarching standard appropriately challenges 
students in a given grade level. Ideally, items within each standard should range 
from simple to more complex. SMEs provide a brief written evaluation of the level 
of challenge for each set of items tied to a specific standard, describing how the 
"overall demand" compares to that expressed in the standard. They base their judg- 
ment, in part, on the level of cognitive demand scores previously assigned to indi- 
vidual items in the set. SMEs look to see if a set of items is skewed toward one 
level of demand, if the items are focused only on the more demanding or least 
demanding objectives within a standard and, where there are compound objec- 
tives, if the items are skewed toward the most or least demanding part of the over- 
all objective. The next step of the Achieve methodology examines the balance and 
range of sets of items relative to the expectations expressed in the standards. 

Balance, like level of challenge, is a holistic evaluation at the levels of the stan- 
dards rather than the objectives. It looks at a set of items mapped to a given standard 
to determine how closely the set of items measures the breadth and depth of the con- 
tent and performances expressed in the relevant standard. The assumption is that the 
relative importance the test items give to content and skills should be proportionately 
similar to what is stated in the standards. The SMEs comment on objectives within a 
standard that are over- or underassessed, redundant items, and how the overall set of 
items measures content they think is important for that level. The analysis allows the 
experts to focus on how they view the balance of the assessment as compared to the 
standards (Rothman, 2003). Again, this is captured qualitatively and builds on the 
expert knowledge of the SMEs, which is similar to Webb's (1997) balance criterion, 
although that measure is quantitative. Webb's balance calculation only determines if 
the objectives are equally represented, but that might not be meaningful if one area of 
the standards should be emphasized more through the assessment (Rothman, 2003). 
The quantitative measure facilitates comparison across states or districts, whereas the 
qualitative measure provides information more informative to the standards and/or 
assessment revision process. 

The range criterion also considers a set of items matched to a standard, but it 
measures the standard coverage. Range is a quantitative measure of the proportion 
of the objectives within a standard that are measured by at least one item. Ranges 
between .50 and .66 are acceptable and above .67 is considered good coverage. 
This is similar to Webb's (1997) range calculation, although his methodology uses 
50% coverage criterion. It is possible for a test to be well balanced, but have low 
coverage (and vice versa) and so it is important to consider both of these criteria. 

At the close of the alignment review, SMEs look across all of the overarching 
standards (i.e., at the assessment as a whole) to determine the overall rigor of the 
assessment and how closely it succeeds in measuring the content and performances 
described by the standards. When Achieve analyzes state assessments at multiple 
grade levels, SMEs comment on the comparative strengths and weaknesses of the 
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assessment system taken as a whole, which provides SMEs with insights regarding 
the quality of a state's standards. For example, if a great many items are scored a "1 A" 
for content centrality, it signals that many objectives are written at too high a level of 
generality. Achieve transmits all its findings in a comprehensive, technical report to 
the state that is kept secure because it contains detailed commentary on actual test 
items. Achieve also produces a policy level report meant for the state to release pub- 
licly. Sample policy alignment reports can be found at www.Achieve.org. 

An Application of the Achieve Model 
Rothman and colleagues (2002) applied the Achieve methodology to the evalu- 

ation of assessments in five states. The process began with a training of expert 
reviewers. The reviewers represented a diversity of viewpoints and included class- 
room teachers, curriculum specialists, and content and assessment experts. They 
were trained through the use of carefully selected items to illustrate each of the 
rating criteria in the Achieve protocol. 

Rothman and others (2002) found that states with objectives written in global 
terms received low ratings because it was more difficult to determine accurate 
item-objective matches. Overall, they found that items were well matched to con- 
tent and performance standards. Most states also fared well with respect to the 
source of challenge criterion. However, they found that the states were not doing 
a sufficient job of assessing the full range of standards and objectives and that the 
most challenging standards and objectives were undersampled or omitted (similar 
to Webb, 1999). With respect to balance, they found that the sets of items were too 
focused on the less important objectives, a finding that was also supported by the 
level of challenge results. 

Rothman and colleagues (2002) emphasized the need to focus on the issues of bal- 
ance and challenge in the design and selection of state assessments. Their study illus- 
trated both the drawbacks and strengths of the Achieve alignment method - the process 
can be time-consuming and expensive to undertake, but it can result in a thorough 
understanding of the strengths and weaknesses of a state's assessment system. 

Surveys of Enacted Curriculum (SEC) Methodology 
Although many teachers may think they are assessing what is taught and vice 

versa, assessments present different stimulus conditions than those used in the class- 
room, and teaching and assessing are often "institutionally dichotomized" (Cohen, 
1987). Porter and Smithson (2001) developed the SEC alignment methodology to 
help people involved in the education process see the connection between what is 
taught in the classroom and what is assessed, and they applied it in 1 1 states and four 
urban districts. This methodology was developed to quantitatively compare degrees 
of alignment for standards, assessments, and instruction across schools and states. 
The SEC methodology builds on a content validity approach but also measures the 
instructional content purportedly taught and captures this information at both a 
detailed and more general level of analysis. 

SEC Alignment Dimensions 
The SEC alignment methodology comprises alignment analyses of standards, 

assessments, and instruction by use of a common content matrix or template that 
allows comparison across schools, districts, or states. The methodology begins 
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with a coding process where the content and cognitive levels are determined for 
the standards, the assessment items, and the instructional focus. The frameworks 
are coded at the smallest unit possible. Coding at the objective level is similar to 
the Webb and Achieve methods, as the results can be aggregated and reported at 
the strand level. The assessments are coded at the individual item level. Content 
experts, teachers, and people familiar with the frameworks code both the standards 
and the assessments. 

There are three main alignment dimensions in the SEC methodology: content 
match, expectations for student performance, and instructional content. The SEC 
employs a content matrix of two dimensions: content topic and expectations for 
student performance (CCSSO, 2002). The task for SMEs is to review items and 
match them to the topical content and type of thinking required in the matrix. These 
dimensions are discussed below, as is an application of the SEC methodology. 

Content match. In the SEC content matrix for mathematics there is a list of topics 
across the K-12 levels. One potential disadvantage of this method is that the number 
of topics can be difficult to manage. However, the benefit is an exhaustive common 
view of all the content. The results can also be reported at a fine- or coarse-grain level. 
The fine-grain level displays all of the topics and the coarse-grain level rolls up the 
results to the 16 broad topic areas, which are similar to strands of content (e.g., num- 
ber sense and patterns; CCSSO, 2004). Thus, the method provides information simi- 
lar to that gained from traditional content validity studies, but also provides 
information at a more micro level, which is more likely to better inform instructional 
and curricular changes (Porter & Smithson, 2002). 

Expectations for student performance. The items, standards, and instruction are 
also coded based on expectations for student performance. This measure is similar 
to Webb's depth criterion and Achieve's performance centrality measure. The SEC 
method utilizes five levels of cognitive demand or expectations for student perfor- 
mance. These are: memorize, perform procedures, communicate understanding, 
solve nonroutine problems, and conjecture/generalize/prove (Porter, 2002). These 
nonhierarchical terms were chosen to be more behaviorally oriented and indicate 
knowledge and skills required of students as a way to help teachers describe the 
cognitive expectations they hold for students (Porter & Smithson, 2001). 

Porter and Smithson recommend using the same cognitive levels for each area of 
analysis as a means to accurately make comparisons across the instructional content, 
standards, and assessments. The cognitive areas are an important part of the align- 
ment process to address the criticism that standardized tests "dumb down" the cur- 
riculum. Through an evaluation of the match between the cognitive demands of each 
of the educational components (assessment items, standards, instruction), the align- 
ment measure can accurately reflect where differences occur to address the issue of 
less challenging curricula. The common mapping language allows alignment results 
to illustrate comparisons of classroom practice to standards and assessments, as well 
as comparisons between states, districts, and individual teachers. 

Instructional content. Unlike the other two alignment methods, the SEC method 
includes a measure of instructional content. Porter and Smithson (2002) emphasized 

1347 

This content downloaded from 134.84.192.101 on Sun, 8 Dec 2013 11:03:24 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Marione & Sired 

the importance of including an instructional content component because it serves as 
an intervening variable when looking at student achievement gains because of 
standards-based reform. Through surveys, teachers code the instructional content as 
they think about a preselected target class during a specified period of time. Then, the 
teachers estimate the emphasis allotted to that topic for each of the cognitive areas. 
This is then summed to determine the proportion of each topic relative to the total 
instructional time (Porter, 2002). 

The SEC methodology provides a snapshot of practice during a period of time, 
which is useful in determining the extent to which teaching reflects standards and 
assessments (Blank, Porter, & Smithson, 2001). This is a critical question that is 
not directly addressed by the Webb or Achieve alignment approaches. The benefit 
of the survey approach is that it allows data collection from a large number of 
respondents and is relatively inexpensive. Other data collection approaches such 
as daily logs or classroom observations will be more expensive, time-consuming, 
and intrusive on the classroom. Porter (2002) acknowledged the weaknesses of the 
SEC approach: The findings are limited to what is asked, the approach can be 
subject to self-report bias because teachers complete the survey at the end of the 
year, and it may be difficult to capture the complexity of instructional practice. 
Nevertheless, the survey tool has been piloted in multiple settings (Blank et al., 
2001) and is being used to address the many questions educators and policymakers 
have about patterns and differences in curriculum and instructional practices across 
classrooms, schools, districts, and states (Roach et al., 2008). 

The result of the SEC coding across standards, assessments, and instructional 
content is that each cell in the two-dimensional matrix (content by performance 
expectations) represents the proportion of content, assessment, or standards in that 
cell and these three pieces can then be compared to determine the degree of align- 
ment. Each area matrix is compared to another to determine the degree of align- 
ment. This resulting alignment index is: 

l-[(£|X-Y|)/2] (2) 

where X represents the cell proportions in one matrix (e.g., assessment topics 
by cognitive demand) and Y represents the cell proportions in the other (e.g., stan- 
dard topics by cognitive demand; Porter, 2002). The values range from .0 to 1.0. 
The results can be presented on topographical map layouts to show the relative 
areas of concentration and facilitate easier comparisons. The results of an SEC 
alignment analysis illustrate gaps in the assessment, the curriculum, or the instruc- 
tion, which can then be used to guide additional discussions about what, if any, 
steps need to be taken to address these gaps. The SEC methodology does not pro- 
vide specific guidance for the alignment index to represent acceptable alignment 
as the Webb methodology does. Instead the alignment index should be viewed in 
relation to the different educational components being studied. For example, the 
alignment index between a state test and that state's content standards should be 
higher than the alignment ofthat state's test to other standards, assuming the state 
standards differ (Porter, 2006). 
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An Application of the SEC Methodology 
Blank and colleagues (2001) studied the degree of alignment between instruction 

and assessments across six states using the SEC approach. As with other alignment 
approaches, the reviewer role was crucial to this process. Specialists were brought 
together for a 2-day workshop to code the assessment items and standards. At least 
four raters independently coded each test. Because one assessment item could poten- 
tially assess different areas of content, this procedure limited raters to matching each 
item with up to three topic areas by student expectation combinations. To understand 
the instructional content dimension, 600 teachers from 200 schools across six states 
completed the surveys in eighth-grade mathematics. 

The results indicated that the alignment of assessment and instruction within a 
state was similar to the alignment of assessments across states. That is, the align- 
ment indices derived from cross-state comparisons of tests and standards were 
similar to those indices derived for comparisons of tests and standards within a 
state. Ideally the alignment index within a state should be stronger than the index 
comparing that state assessment to other state standards (assuming the state stan- 
dards differ significantly). Alignment of the state assessments to NAEP Grade 8 
math and reading assessments were also conducted, and they found there was 
slightly higher alignment between state assessments and instruction within the 
state than there was between instruction within the state and NAEP. On the zero to 
one alignment index scale, across the six states the average alignment between 
state instruction and state assessment ranged from .23 (Grade 8 science) to .42 
(Grade 4 math), and the average alignment between state instruction and the NAEP 
assessment ranged from .14 (Grade 8 science) to .41 (Grade 4 math). However, it 
should be noted that this study was conducted pre-NCLB and none of the states 
studied had high stakes attached to the assessments (which would probably influ- 
ence the degree to which the assessments influence classroom instruction). 
Nevertheless, the study is a good illustration of how national assessments can be 
considered in alignment research. Although these indices do not provide detailed 
information about the nature of misalignment, understanding degrees of emphasis 
can be helpful on the school level (Eastman, 2008). 

The involvement of teachers in the data collection process for the SEC method- 
ology illustrates how the alignment process and results can directly impact teach- 
ers and their instruction. The SEC methodology is one way to get inside the "black 
box" of classroom instruction and examine these practices in the context of a large- 
scale study, which is necessary to evaluate the effectiveness of any reform initia- 
tive (Blank et al., 2001). To gain teachers' participation in SEC studies, it is 
imperative that it be voluntary and the results not be tied to any accountability 
measures. Additionally, teachers are given individualized results and provided 
with training about how to use the results (Blank et al., 2001). Results of SEC 
studies have been used as the basis for professional development opportunities 
using the in-depth curriculum data for improving instruction (Blank, 2004; 
Eastman, 2008). 

Porter (2002) summarized the multiple benefits of implementing an SEC approach 
to alignment. It is an efficient process, once the coders of the assessment and standards 
and the teachers being surveyed are trained, and the process allows for an objective 
evaluation of the alignment goals. It also provides a quantitative measure of alignment 
that can be used to examine the effect of reform policies over time. Because this 
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approach maps the education pieces to a common language and then compares the 
results, the process can be used to compare findings across schools, districts, and 
states. It could also be used to evaluate NAEP-state alignment across the nation, 
which seems to be of interest, given the disparities that have been noted between state 
and NAEP assessment results (McLauglin et al., 2005). 

The SEC approach has similar limitations to the other alignment approaches. 
The process begins with the state standards and is only as good as what they are 
working from. Also, the tests will measure only a sample of the content domain, 
whereas the standards represent the entire domain (Porter, 2002). Additionally, if 
the standards are not specific enough it will not be possible tightly to align the 
assessments (Porter, 2002). This methodology does not include the more detailed 
criteria beyond content and depth match, which are found in the Webb and Achieve 
models, and so the methodology is unable to quantify the detailed reasons behind 
limited alignment. Also, research is needed to understand the degree to which 
teachers and policymakers understand the concept maps that depict instructional 
coverage. 

The survey process can also be somewhat complex for teachers, given the mul- 
tiple ways they code their instruction (Anderson, 2002). Although response rates 
can be as high as 75% (Porter, 2002), the survey response rates can be dependent 
on how the survey is administered. Blank and colleagues (2001) found that the 
worst response rates were seen in those schools where teachers were given the 
surveys to complete on their own at their convenience and the best response rates 
came from those schools where the teachers gathered as a group to complete the 
surveys. Response rates were also higher where teachers were compensated or 
given professional development credit for the time it took to complete the survey. 
Blank and others (2001) concluded that teachers must perceive some personal 
value to the information they provide. It was important that the information was 
confidential and that teachers were provided with individual reports if requested, 
while ensuring the results would not be used for teacher accountability. 

Porter, Polikoff, Zeidner, and Smithson (2008) point out that all alignment meth- 
ods may be of limited utility if the reliability of the SMEs' ratings cannot be estab- 
lished. Although there has been limited research with respect to evaluating the 
reliability of alignment data, Porter and colleagues (2008) used generalizability 
theory to estimate the reliability of SEC alignment results (at the cell level) for both 
tests and standards. Looking across two grades (3 and 6), two subject areas (math 
and English language arts), and two states, they found the SEC results for both tests 
and standards to have generally good reliability, although the indices were low in two 
situations. On further exploration, they noted the lower indices were due in part to 
an outlier SME. Based on their results, they recommended using at least five SMEs 
in SEC alignment studies, and they called for evaluation of interrater reliability 
whenever alignment results are reported. The use of generalizability theory to evalu- 
ate the reliability of alignment results appears promising. 

Discussion of Alignment Methodologies 
Bhola and colleagues (2003) provided a comprehensive overview of different 

alignment approaches and classified each according to the degree of complexity 
entailed in the model. Low complexity models defined alignment as the extent to 
which the items in a test match relevant content standards (or test specifications) 
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as judged by content experts rating the degree of match with Likert-type scale 
ratings. This is the approach taken in more traditional content validity-type studies 
(e.g., Buckendahl et al., 2000; Sireci, 1998a). In moderate complexity models, 
content experts decide matches both from content and cognitive perspectives and 
the result may be a reduction in the number of matches because of this additional 
constraint. This is the approach used in SEC where the standards, assessments, and 
instruction are aligned. High complexity models tie in additional criteria to give a 
broader view of alignment. Webb's (1999) approach and the Achieve approach 
(Rothman et al., 2002) are examples of this level of detail. 

Similarities and Differences Across Methods 
The Webb, Achieve, and SEC alignment methods have not yet all been applied 

in a single study and so the differential utility of the results they provide cannot be 
accurately described. However, in Table 1, we provide a description of the major 
aspects of each method, organized by four generic dimensions: content, cognitive, 
distribution, and item quality. 

The Webb approach provides the most detailed quantitative results. Based on 
the four criteria applied, one can see what aspects of alignment are strong or weak. 
The Achieve methodology builds on the Webb methodology, with the addition of 
the source and level of challenge dimensions. These dimensions are a means to 
capture item quality, which was a limitation of Webb's method. However, more 
recent applications of Webb's methodology now include a source of challenge 
criterion (Webb, Alt, Ely, & Vesperman, 2005). The Achieve methodology also 
provides more qualitative information about overall alignment and the quality of 
the matches. This latter point is missing in the Webb approach where an item- 
objective match does not convey if the objective is only partially assessed or too 
vague to be assessed. In this way the specific coding in the Achieve methodology 
provides a bit more helpful information in terms of possible changes a state might 
undertake. The broader qualitative results from the Achieve method are very help- 
ful for a specific state application but might become cumbersome if used for com- 
parison purposes between states. The SEC methodology is the only method that 
considers the instructional piece of the educational process, which allows for easy 
comparison of assessments, standards, and instruction across states, districts, and 
schools. It may also be particularly useful for studying the consequences of a test- 
ing program, if comparisons are conducted and compared over time. However, this 
approach does not probe as deeply as the other two into the quality of the align- 
ment. Thus, these alignment methods have different focuses and each has strengths 
and limitations in specific situations. 

One other point of comparison to mention about these three different methods 
is that the SEC method is the only one to date that has provided comprehensive 
data regarding the reliability of the results. Porter and others (2008) used general- 
izability theory to evaluate the reliability of SEC results and to make recommenda- 
tions regarding the minimum number of SMEs to use to facilitate reliability of the 
results. Their results generally supported the reliability of the SEC data analyzed 
and we recommend that estimates of reliability be provided for all alignment stud- 
ies, regardless of the method used. 
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Importance of Subject Matter Experts (SMEs) 
All of the alignment methods depend on SMEs to rate the different components 

of alignment. In selecting these expert reviewers, all approaches emphasize the 
importance of knowledgeable SMEs who are familiar with the standards, assess- 
ments, and instructional components. It is also critical that the SMEs are familiar 
with the knowledge and skill levels of the tested population (Sireci, 1998b). 

Different types of experts may also bring different views of the content to their 
analyses that affect their ratings. Herman and colleagues (2007) found that teach- 
ers rated items differently as compared to higher education faculty in terms of the 
depth of knowledge required and the dimensionality of the items. Buckendahl 
et al. (2000) also found that test publishers ratings can be significantly different 
from expert reviewers. Additionally, SMEs may be influenced by the fact that they 
are told the categories that the items, standards, or instructional content must fit 
into and are constrained by these definitions. Furthermore, they can be influenced 
by social desirability of what they think is expected, leniency to find a match, and 
guessing (Sireci, 1998b). 

A Comparison of Matching and Alignment Approaches 

D'Agostino and others (2008) conducted an interesting study in which they 
used an experimental design to compare "matching" and "rating" methods for 
evaluating alignment. The matching method was similar to a traditional content 
validity approach (having SMEs match items to objectives) and the rating method 
was similar to a low-complexity alignment approach. The study involved items 
from a statewide high school math test. They randomly assigned SMEs to one of 
two rating conditions. In the first condition, SMEs matched each test item to the 
standard it measured. The matching task allowed for secondary and tertiary 
matches, if necessary. In the second condition, the SMEs provided three ratings for 
each item: (a) content alignment, (b) cognitive (intellectual) alignment, and (c) 
"overall match." The ratings were based on a 3-point scale {consistent, somewhat 
consistent, and not consistent) for each rating. Although they found similar conclu- 
sions across methods for about three fourths of the items, they noted important 
differences across the methods for the remaining items. About 20% of the items 
had high alignment ratings, but low proportions of SMEs who matched the item to 
its specified objective. About half of these items involved graphs. They concluded 
that the rating method was more time efficient (taking about three fourths of the 
time it took the SMEs to match items), but the matching method was more com- 
prehensive. As they stated, 

For the most part, matching and rating are not substitute methods. Rating 
appears to be most suitable for confirming test specifications, whereas match- 
ing can be used to confirm specifications or explore other possible [item- 
objective] connections that were not included in the test specifications .... 
Results from a rating method will not inform [us] if certain items are aligned 
with other [objectives] than initially presumed .... Matching can provide 
both types of information. It can indicate the degree to which the SMEs chose 
the [specified objective] or identify the best matching [objective] .... 
Matching also has the capacity to reveal if there are several plausible [objec- 
tive] matches for an item, or if there are only tenuous connections to the 
standards, (pp. 19-20) 
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One reason they gave for the improved information from the matching task is that 
the likelihood of social desirability is lessened because the SMEs are not informed 
of the objectives the items are presumed to measure. Although this study does not 
directly compare the three major alignment methods reviewed here, it illustrates 
the different types of information that can be provided depending on the tasks 
required of the SMEs. The matching method is more similar to a Webb or SEC 
approach, whereas the Achieve method uses both rating and matching tasks. 

Challenges in Evaluating Alignment 
Alignment research can be difficult to conduct for several reasons. First, all content 

standards for a state cannot typically be assessed through large-scale standardized 
assessments. Webb (1977) supported broadly defined assessments to include class- 
room, district, and statewide assessments to capture a broader view of content stan- 
dards. However, that does not seem practical and was not done in any of the alignment 
studies we reviewed. All of the alignment studies used statewide, standardized assess- 
ments as their comparison, which is most in line with the expectations laid out in 
NCLB. A second difficulty is that standards may be written at multiple levels (e.g., 
objectives, topics, strands) and tests may be written to align with standards at the 
highest level (e.g., number sense, algebra), but the alignment study may use a more 
detailed level for the standard comparison (e.g., specific item-objective matching; 
Ananda, 2003a). Also, standards may be written to different levels of specificity and 
may be written so generally that many different types of content are incorporated so 
that determining a match is difficult (Rothman et al., 2002). 

Inconsistent interpretation of the standards across SMEs is a fourth area of dif- 
ficulty in conducting alignment studies. Webb (1997) provided an example of this 
problem with the phrase "demonstrate a range of strategies" and discussed how it 
was difficult to interpret and therefore to assess. This point can be addressed in the 
training of the expert reviewers by determining a set protocol about the level and 
types of matches that are acceptable. A related problem is items may measure 
multiple content standards, which can result in error among expert judgments (La 
Marca et al., 2000). Finally, some standards may not be easily assessed and may 
be redundant within a level, or tests may be designed to assess multiple grade 
levels. For these reasons, perfect alignment is never expected (Ananda, 2003a). 

Given the range of criteria used in an alignment study, states need to be clear about 
their alignment goals. For example, some states might not value the goal of the assess- 
ments having a balanced distribution of items across objectives within a standard and 
may want greater emphasis within specific areas (Ananda, 2003b). Most states will 
want to ensure their tests adequately measure the intended strands or objectives, and 
so a traditional content validity study that focuses on this congruence or on the dimen- 
sions of alignment models that look at this congruence may suffice. 

Conclusions 

Alignment is a means for understanding the degree to which different compo- 
nents of an educational system work together to support a common goal. In this 
age of accountability, it is important that state organizations, districts, and schools 
support each other to send a consistent message to teachers and students about 
what is required. Alignment research is one method to demonstrate this consis- 
tency of message or to understand what changes need to be addressed to ensure 
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every student has the opportunity to learn the content on which they are assessed, 
and to demonstrate his or her proficiency. Furthermore, to meet the expectations 
of alignment under NCLB, states will need to conduct independent analyses of the 
alignment between their tests and state standards, and if any gaps are discovered, 
they will need to take corrective action. 

All three of the methodologies we reviewed start with the basic evaluation of 
the alignment of the content and cognitive complexity of standards and assess- 
ments. The SEC methodology also includes an instructional component. This 
methodology is very useful if the goal is to study the enacted curriculum. Also, 
given the common language framework that is used in the mapping process, the 
SEC model allows for alignment analyses across textbooks, professional develop- 
ment tools, and many other aspects of the educational process. This methodology 
can be helpful to understand both the content and cognitive emphases across a 
wide range of the educational process. The Webb and Achieve methodologies add 
criteria to understand better the breadth and range of comparison between the 
standards and the assessments. The Webb approach is useful to understand a degree 
of alignment. Across a variety of dimensions, the Webb methodology provides 
clear guidelines about acceptable levels of alignment. This information can serve 
as helpful information to determine what next steps are needed in the process of 
revising the assessments and/or the standards. The Achieve methodology builds on 
many components within the Webb approach but also includes an overarching 
view of the sets of items to look at the broader quality of an assessment relative to 
the standards on which it is based. Unlike the Webb approach, however, the 
Achieve approach does not offer clear guidelines as to acceptable levels of align- 
ment relative to each dimension. An application of the Achieve methodology 
results in a very comprehensive and informative report that details each aspect of 
the alignment process. The report offers specific suggestions about what changes 
are required to improve the assessment and the standards. 

When deciding between these three alignment approaches, it is important to 
understand the financial, time, and personnel resources available, as well as the 
ultimate goals of the research. However it is accomplished, alignment research 
should be viewed as an ongoing process to continually understand how the assess- 
ment, the standards, and the instruction support each other to deliver a consistent 
message to students about what is expected. 

Through NCLB, student assessments have become a dominant feature of the 
educational process. An important component of the effectiveness of NCLB is the 
use of assessments to improve instruction. Teachers need to understand the value 
of the assessments, how the assessments relate to what they should be teaching, 
and how to make changes in their approach based on the results they see. Teachers' 
involvement in alignment research is one way to help teachers become more famil- 
iar with the assessments and the standards on which they are based. In fact, as 
Marione (2007) demonstrated, alignment studies can be valuable professional 
development activities for teachers and curriculum developers. By evaluating test 
items and their congruence to state-defined benchmarks, participants in alignment 
studies are forced to become intimately familiar with state standards and the 
assessments. This increased familiarity could have positive effects on instruction. 
By participating in an alignment study, teachers can apply what they are learning 
through the alignment process in their classroom. 
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NCLB has generated many studies of state assessment-state standards align- 
ment, but we would like to see more studies, not required by NCLB, that actually 
look at the degree to which the assessments, standards, and instruction are aligned. 
Such studies, perhaps using the SEC method, could provide valuable information 
regarding how state-mandated curriculum frameworks and assessments have 
impacted instruction, particularly if the studies are conducted over time. 

Alignment research represents an exciting and powerful means for bringing 
different parts of the educational system together in a systematic and efficient way. 
Although the process may be costly, as it is dependent on expert reviewers and 
takes time, the results send a powerful message about the quality of assessments, 
standards, and instruction, and what might need to be improved. As states, dis- 
tricts, or schools consider instructional changes, they should be aware of the valu- 
able information different types of alignment studies may provide, as well as the 
potential benefits to teachers who participate in an alignment study. All three of the 
alignment methods we reviewed in this article have their advantages and disadvan- 
tages, but each can provide important information to educators. It is important for 
educators to carefully consider the types of information they most need before 
selecting an alignment method. 

More research on determining acceptable levels of alignment is needed. As 
noted above, an important aspect of alignment research is how the results are used. 
Future research could explore the results of an application of two or more of these 
methods to the same data set by the same participants. Analyzing the results, the 
views of the participants on the process, and how the results are used and inter- 
preted by the stakeholders could inform future alignment processes as well as 
decisions about acceptable dimensions of alignment. An application of multiple 
alignment methods with the same population could help us better understand the 
underlying differences in how the methodologies are applied and used, the reli- 
ability of the results of each procedure, and the similarities and differences in the 
types of information provided by different methods. 

Notes 
This report was funded in part through a subcontract with the University of Nebraska 

(project/grant S-900-000136) as part of the Comprehensive Evaluation of the National 
Assessment of Educational Progress (funded by the U.S. Department of Education's 
Planning and Program Studies Service). The authors are grateful for this support. We are 
also grateful for the constructive feedback provided by Chad Buckendahl, Leah Kaira, 
Jay Noell, and members of the Technical Work Group overseeing this project, including 
John Dossey, Stephen Elliott, Michael Kane, Cindy Paredes-Ziker, and Jean Slattery on 
an earlier version of this report. Finally, we are grateful to the editor and three anonymous 
reviewers who made many helpful suggestions on our original submission. 

1. In this article, Norman L. Webb's initials do not appear with his many citations 
and references or with the discussion of his Webb model. The one reference and accom- 
panying citations by author Noreen M. Webb use her initials. 

2. The term "consequential validity" has been proposed to describe the evaluation of 
testing consequences, but this term is controversial. Readers interested in this debate are 
referred to the two special issues of Educational Measurement: Issues and Practice on this 
topic that appeared in 1997 (Volume 16, number 2) and 1998 (Volume 17, number 2). 
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3. This criterion was suggested by Popham (1992) and supported by Sireci (1998a). 
D'Agostino and colleagues (2008) used a criterion of 50%. 

4. Thus, evaluating the specific standards covered over time is necessary to ensure 
important standards are not being neglected. 

5. For example, use logical reasoning and mathematical knowledge to obtain and 
justify correct solutions (Achieve, Inc., 2006). 

6. For example, use measures of central tendency (mean, median, mode) and spread 
(range, quartiles) to summarize data, draw inferences, make predictions, and justify 
conclusions (Achieve, Inc., 2006). 

7. For example, evaluate functions to generate a graph (but the items do not involve a 
graph; Achieve, Inc., 2006). Although the 1C rating was not present in the earlier descrip- 
tion of the methodology (Resnick et al, 2004; Rothman et al, 2002), it was added in the 
Achieve, Inc., 2006 study and provides a helpful additional point of analysis. 

8. Webb recently included source of challenge as one of his alignment dimensions, 
although it is captured only through reviewer comments (Webb, Alt, Ely, & Vesperman, 
2005). 
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