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StandardS-based reforms have been a core element of state 
and federal efforts to improve education for the past three 
decades and continue to occupy the center stage in state and 
federal education policy arenas. Standards spell out what 
students should know and be able to do at the end of each 
grade or course. The specification of challenging student 
learning standards is intended to drive the content of instruc-
tion and student assessment and, ultimately, lead to improved 
student outcomes (Hannaway, 2003; Porter, 2000). This past 
decade marked the latest wave of standards-based reforms as 
states adopted more rigorous standards—so-called college- 
and career-ready standards—intended to better prepare stu-
dents for the demands of college and career after high school. 
A recent study conducted by Song and colleagues (Song 
et al., 2021), however, found that the adoption of more rigor-
ous standards that has been the foundation of the latest stan-
dards-based reform had not yet moved the needle on student 
achievement based on analyses of National Assessment of 
Educational Progress (NAEP) data from 1990 to 2017—a 
conclusion consistent with the conclusion from earlier anal-
yses conducted by Loveless (2014, 2015, 2016) about the 
impact of the Common Core State Standards, the dominant 
form of college- and career-ready standards.

One possible explanation for the disappointing results 
about the impact of standards-based reforms on student 

achievement is that teachers’ instruction is generally not 
well aligned to state standards (Polikoff, 2012a, 2012b) and 
often does not reflect the instructional shifts needed to sup-
port students in meeting the demands of new standards 
(Coburn et al., 2016; Hamilton et al., 2012). Research also 
suggests that teachers need high-quality standards-aligned 
curricular materials and professional development (PD) to 
support them in aligning their instruction to new state stan-
dards (Polikoff, 2021). As part of a larger research program 
on the implementation and impact of college- and career-
ready standards, our study team developed the Feedback on 
Alignment and Support for Teachers (FAST) instructional 
coaching program to support teachers in better understand-
ing and aligning their instruction to their state’s standards, 
which is expected to lead to improved student achievement. 
The 2-year program, which focused on Grade 4 math and 
Grade 5 English language arts (ELA), used individual coach-
ing sessions and collaborative, grade-level team meetings to 
discuss the content of the new standards, reflect on ways to 
improve instructional alignment with standards, and exam-
ine resources that could be used to align the content of 
instruction to state standards.

We used a two-dimensional framework—the Surveys of 
Enacted Curriculum (SEC) developed by Porter and Smithson 
(2001)—to examine the content of teachers’ instruction and 
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its alignment with state standards in the FAST program and 
to assess its impact on instruction. As one of the most widely 
used instruments for conducting content analysis and assess-
ing alignment, the SEC is designed to describe the content of 
instruction/standards/assessments at the intersection between 
specific topics covered and levels of cognitive demand (i.e., 
expectations for student performance) (Polikoff et al., 2020). 
Alignment is then measured as the degree of agreement—
agreement between instruction and state standards for the 
FAST program—along both dimensions.

We assessed the impact of the FAST program on teachers’ 
instructional alignment and student achievement through a 
school-level randomized controlled trial conducted in 56 ele-
mentary schools (29 treatment and 27 control) in five districts 
in three states. Two of the states had adopted the Common 
Core State Standards, and one had adopted its own version of 
college- and career-ready standards. The results about the 
impact of the program at the end of the 2-year implementation 
(spring 2019) were perplexing. We found that the FAST pro-
gram had positive effects on teachers’ instructional alignment 
in both math and ELA (effect sizes = 0. 70 and 0.40, respec-
tively) and that the effect was statistically significant in math. 
The program, however, had negative effects on student 
achievement in both subjects (effect sizes = −0.07 and −0.10, 
respectively), although only the effect for ELA was statisti-
cally significant (Smith et al., 2021, 2022).

This paper presents findings from a validation study 
prompted by the perplexing findings on the impact of the 
FAST program, focusing on the validity evidence for SEC-
based measures of instructional alignment on which both the 
FAST program and the FAST impact study heavily relied 
and that have been commonly used in prior research examin-
ing the variation in teachers’ alignment (e.g., Polikoff, 
2012a, 2012b; Polikoff & Porter; 2014). The overarching 
research question for this paper is as follows:

To what extent does the alignment index based on the SEC provide 
a valid measure of teachers’ instructional alignment for use as a 
teacher outcome in evaluating teacher PD programs?

To address this research question, we use a validity argu-
ment approach, first described by Kane (1992, 2006, 2013) 
and subsequently used in other studies that examine validity 
evidence for tests or other rating instruments (e.g., Bell 
et al., 2012; Schilling & Hill, 2007). Following this approach, 
we first specify an interpretive argument, laying out five 
assumptions that should be met if the alignment index pro-
vides a valid measure of teachers’ instructional alignment to 
state standards, for use as a teacher outcome in evaluating 
teacher PD programs. We then empirically examine the evi-
dence supporting three of these assumptions by assessing 
whether teachers can accurately report their instructional 
emphasis by topic and cognitive demand, whether it is 
appropriate to measure alignment based on proportional 

emphasis given the observed distribution of emphasis across 
topic-and-cognitive-demand pairs reported by teachers and 
that reflected in state standards, and whether teachers’ align-
ment scores are positively associated with student learning. 
We did not examine the evidence for the other two assump-
tions: (a) that the topics and cognitive demands in the SEC 
cover both the content included in state standards and the 
content that teachers could plausibly cover in their instruc-
tion and (b) that expert raters can accurately characterize the 
content of state standards according to the topic and cogni-
tive demands included in the SEC. The first of these assump-
tions is clearly met given the procedures used to construct 
the version of the SEC used in the study, and we lack empiri-
cal data to investigate the second assumption. Before intro-
ducing the interpretive argument and validity evidence, we 
review prior research on instructional alignment and describe 
the calculation of the SEC-based alignment measure used in 
this study.

Prior Research on Instructional Alignment

The success of standards-based reforms hinges on the 
alignment between the intended curriculum (state stan-
dards), the enacted curriculum (what is taught), and the 
assessed curriculum as measured by state tests (Porter & 
Smithson, 2001). Much of the early research on alignment 
focused on the alignment between content standards and 
state assessments (Case et al., 2004; Martone & Sireci, 
2009). As noted by Porter (2002) and Polikoff (2021), how-
ever, teachers ultimately are the decision makers regarding 
what is taught to students. Therefore, to understand the 
impact of standards-based reforms on student learning, one 
also needs to understand what is taught to students and how 
the content of instruction aligns with standards.

Porter and Smithson (2001) argue that instructional cov-
erage depends on both the topics covered and the level of 
cognitive demand at which the content is taught. The SEC is 
designed to describe instructional content at the intersection 
of these two dimensions. To complete the SEC, teachers 
report on the focus of their instruction in terms of topics 
addressed and cognitive demands emphasized. The topics 
and cognitive demands in the SEC typically cover those 
found in K–12 state standards. The features of the SEC 
response scales have changed somewhat over time, but gen-
erally teachers report on the time spent on each topic and 
then indicate the level of emphasis given to each cognitive 
demand for that topic. Relative emphasis can then be com-
puted as the proportion of the total content for a given topic-
and-cognitive-demand pair over a semester or school year 
(Polikoff et al., 2020).

In addition to analyzing the content of instruction, the 
SEC framework can also be used to code the content of stan-
dards and assessments, focusing on describing the relative 
emphasis on different topic-and-cognitive-demand pairs in a 
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set of standards or assessments. A measure of the extent of 
alignment between instruction and standards or assessments 
(i.e., “an alignment index”) can then be calculated by com-
paring the SEC codings of the content of instruction and the 
content of standards or assessments (Polikoff et al., 2020; 
Porter, 2002).1

Although the SEC was created two decades ago, there is 
limited research on the validity of alignment measures based 
on the SEC when used to evaluate teacher PD programs or 
for other purposes or on the psychometric properties of the 
measures. One body of research focuses on the ability of rat-
ers to appropriately and reliably categorize the content of 
standards and assessments using the SEC. Porter et al. (2008) 
found that with at least four raters, the reliability coefficients 
for coding both standards and assessments with the SEC was 
between 0.8 and 0.9, suggesting strong reliability with the 
caveat that the study included data for only two states. 
Studies have also examined the reliability of ratings of test 
items using other related frameworks (e.g., D’Agostino 
et al., 2008; Webb et al., 2007). In a review of studies exam-
ining rater reliability, Traynor (2014) indicates that a number 
of studies have noted the difficulty of classifying content 
and tasks by cognitive demand. For example, in Sireci 
et al.’s (2000) study of the NAEP science assessment, 85% 
of the items examined were correctly classified by field of 
science, compared with 60% for cognitive area.

Few studies have examined the ability of teachers to 
accurately describe the content of their instruction based on 
both topics and cognitive demands using a survey. Porter 
et al. (1993) administered a questionnaire designed to assess 
high school math and science teachers’ emphasis on instruc-
tional content by both topic and cognitive demand. They 
also had teachers fill out weekly instructional logs over the 
course of a school year to obtain “true” measures of empha-
sis on instructional content by topic and cognitive demand. 
They then calculated the correlations of instructional empha-
sis between measures based on the logs and the question-
naire. They found that correlations by topic were quite strong 
for broad topic categories in both math and science, but cor-
relations for cognitive demand were weaker. Additionally, 
Polikoff et al. (2020) calculated alignment values comparing 
SEC-based end-of-semester surveys with aggregated teacher 
logs and found that teachers’ alignment between surveys and 
logs was 0.44 in math and 0.57 in ELA. The same study 
showed that teachers reported a nonzero level of emphasis 
across fewer topic-and-cognitive-demand pairs in the survey 
compared with the logs, suggesting that teachers underre-
ported cognitive-demand coverage on the survey compared 
with logs. Both studies assume that logs provide more accu-
rate measures of instructional content than surveys because 
they cover smaller and more proximal time periods, even 
though the accuracy of log data also relies on teachers’ abil-
ity to accurately record the content of their instruction by 
both topic and cognitive demand.

Research on the relationship between instructional align-
ment as measured by the SEC and student achievement has 
been limited, with inconsistent results. An early study using 
a SEC-based measure of alignment found marginally signifi-
cant (p < .10) positive effects of aligning instruction to the 
test content on test performance in 48 high school math 
classes (Gamoran et al., 1997). Specifically, it found that 
without controlling for content coverage (alignment), stu-
dents in higher-level math courses performed statistically 
significantly better than those in lower-level courses. After 
accounting for content coverage, differences in performance 
across different levels of math courses were diminished. 
Citing the results from this study, Porter (2002) argues that 
measures of instructional alignment using the SEC are valid 
to the extent that they predict achievement and advocate for 
expanded use of such measures in future research. Porter 
(2002) also reports that analyses of the data from the 
Gamoran et al. (1997) study indicate that one-dimensional 
measures of alignment by either topic or cognitive demand 
were not as predictive of achievement as alignment mea-
sured at the intersection of topics and cognitive demands. A 
more recent survey with a larger number of teachers, how-
ever, did not find statistically significant associations 
between instructional alignment to standards and teacher 
value-added scores in elementary and middle school math 
and ELA (Polikoff & Porter, 2014).

Given the wide use of the SEC in research on alignment 
and given the limited and inconsistent research evidence on 
its validity, there is clearly a need for further research exam-
ining the validity evidence for alignment measures based on 
the SEC and on potential ways to refine the measures. 
Building on prior work, the study presented here assessed 
the validity evidence for SEC-based alignment measures, as 
described next, with analyses of relevant data from the FAST 
impact study.

The Measurement of Instructional Alignment

Teacher instructional alignment in the FAST study was 
assessed using data from the online Instructional Survey 
developed by the study team based on the SEC and adminis-
tered to all study teachers in spring 2018 and 2019. At each 
administration, teachers reported on their instruction for the 
current school year. As part of the FAST program develop-
ment process, we learned that versions of the SEC used in 
prior studies would not provide sufficiently detailed infor-
mation to use in the FAST program. As a result, we revised 
the SEC topics to focus on the topics within the grade bands 
surrounding the target grades of the FAST program (i.e., 
Grades 3 to 5 for math and Grades 4 to 6 for ELA). We also 
reduced the grain size of the remaining topics as appropriate 
for the FAST study. The resulting surveys contained 126 top-
ics and four cognitive demands for math and 95 topics and 
three cognitive demands for ELA, creating 504 and 285 
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topic-and-cognitive-demand pairs in total for math and ELA, 
respectively.

In addition, instead of asking teachers to first report on 
the time spent on a given topic and then report the level of 
emphasis given to each cognitive demand for that topic as in 
the original SEC, we asked teachers to report the level of 
emphasis given to each topic-and-cognitive-demand pair, 
using a scale from 0 (no emphasis) to 6 (major emphasis). 
(See Figure 1 for a sample page from the FAST Instructional 
Survey.) We then converted the reported emphasis for each 
topic-and-cognitive-demand pair to a “proportion of empha-
sis” by dividing the reported emphasis for the pair (on the 
0-to-6 scale) by the sum of the reported emphasis (points) 
across all pairs in the survey (Smith et al., 2022).

To determine the emphasis given to each topic-and-cog-
nitive-demand pair found in the state standards, three 
experts in math or ELA content and teaching and learning 
independently identified the topic-and-cognitive-demand 
pairs reflected in each Grade 4 math or Grade 5 ELA stan-
dard in the three study states. They then met to resolve dis-
crepancies in their coding, creating the final counts of 
standards covering each topic-and-cognitive-demand pair 
in each study states. This method of coding standards dif-
fered from the typical way of coding standards for the SEC, 
which usually involves assigning equal weight to each stan-
dard and using the average of the raters’ codes to determine 
the level of emphasis given to each topic-and-cognitive-
demand pair reflected in the standards. These procedures 
were modified for the FAST study to be consistent with the 
ways in which teachers thought of the standards and coaches 
were expected to coach on instructional alignment. First, 
teachers tended to spend more time on standards that 
included more content. Therefore, we gave equal weight to 
each topic-and-cognitive-demand pair rather than each 
standard. Second, to support teachers in aligning their 
instruction to state standards, coaches needed a definitive 
set of “master codes” for each standard, not several sets of 
codes generated by multiple raters that may not agree 
(Polikoff et al., 2020; Smith et al., 2022). Although the 
method of coding state standards in this study differed from 
that typically used in prior studies, the way we calculated 
emphasis in the standards based on the coding is consistent 
with what has been typically done. In particular, we con-
verted the emphasis given to a specific topic-and-cognitive-
demand pair within a set of standards to a proportion by 
dividing the number of standards reflecting the specific 
topic-and-cognitive-demand pair by the total number of 
standards reflecting any of the topic-and-cognitive-demand 
pairs specified in the FAST Instructional Survey.

An overall alignment index with a value between 0 and 1 
was calculated by comparing the emphasis on a given topic-
and-cognitive-demand pair as reported by a teacher and the 
emphasis on the same pair in the state standards across all 
topic-and-cognitive-demand pairs included in the FAST 

Instructional Survey. The index is defined as follows (Porter, 
2002):

Alignment index = −
=∑ −
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cognitive-demand pairs included in the Instructional Survey. 
An alignment index of 1 indicates perfect alignment between 
teacher-reported instruction and the state standards, and an 
alignment index of 0 indicates a complete lack of alignment, 
which occurs when none of the topic-and-cognitive-demand 
pairs emphasized by the teacher are covered by the state stan-
dards. This method for calculating alignment based on the 
SEC is common and has been used in many studies of both 
instructional alignment and alignment of assessments or 
instructional materials over the past decades (see, e.g., Fulmer, 
2011; Gamoran et al., 1997; Liu & Fulmer, 2008; Ma et al., 
2013; Polikoff, 2012a, 2012b; Polikoff et al., 2020; Polikoff & 
Fulmer, 2013; Traynor, 2014). We recognize, however, align-
ment index values other than 0 and 1 do not have a straightfor-
ward interpretation. A value between 0 and 1 can be interpreted 
as the degree of overlap in the proportion of emphasis teach-
ers and state standards give to the same topic-and-cognitive-
demand pairs. However, we lack a conventional definition of 
high or low alignment as measured by the alignment index, 
and alignment values are sensitive to the number of topic-and-
cognitive-demand pairs included in the SEC (Fulmer, 2011; 
Polikoff & Fulmer, 2013). Therefore, we also created a stan-
dardized version of the alignment index based on the mean 
and standard deviation of teachers’ alignment index values to 
facilitate the interpretation of the results from some of the 
analyses examining the validity evidence for the alignment 
index.

In addition to the overall alignment index, we also cre-
ated separate measures of instructional alignment to calcu-
late alignment according to topics and to cognitive demands 
(rather than the intersection of topic and cognitive demand). 
The topic alignment index captures the extent to which a 
teacher’s instruction was aligned with state standards in 
terms of emphasis allocated to different topics, regardless of 
the cognitive demands emphasized within the topics. 
Specifically, to calculate the topic alignment index, we sim-
ply summed the reported proportions of emphasis across all 
topic-and-cognitive-demand pairs for each topic to calculate 
the total emphasis for both teachers and state standards by 
topic. We then calculated the topic alignment index in the 
same way as we calculated the overall alignment index using 
Equation 1. Similarly, the cognitive demand alignment index 
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captures the extent to which a teacher’s instruction was 
aligned with state standards in terms of emphasis on differ-
ent cognitive demands, regardless of the topics emphasized 
within the cognitive demands. We calculated the cognitive 
demand alignment index by summing proportions of empha-
sis across all topic-and-cognitive-demand pairs within each 
cognitive demand and then applying Equation 1 to the 
summed proportions by cognitive demand. (See Appendix A 
in the supplemental material for descriptive statistics and 
reliability information for the alignment measures.)

The Interpretive Argument for the Validity of SEC-
Based Alignment Measures

The validity of SEC-based measures of instructional 
alignment for use as a teacher outcome measure in evaluat-
ing teacher PD programs rests on five assumptions, which 
are shown in Figure 2 and discussed next.

The first assumption is that the topics and cognitive 
demands in the SEC cover the content included in the state 
standards as well as the content that teachers could plausibly 
cover in their instruction. Prior to the FAST study, a team of 
content experts was assembled to review the expectations 
for student learning outlined in new college- and career-
ready standards and revise the SEC to include the topics and 
cognitive demands emphasized in those standards (see Smith 

et al., 2022, for a discussion). Therefore, for the purpose of 
this paper we presume this assumption was met and did not 
investigate it further.

The second assumption is that expert raters can accurately 
characterize the content of the state standards according to 
the topics and cognitive demands included in the SEC. As 
discussed previously, findings related to this issue from prior 
research have been mixed. Therefore, this could be a reason-
able threat to validity. However, we have no basis to investi-
gate this assumption empirically using our data. Therefore, 
we do not investigate this assumption in this paper.

We did investigate the remaining three assumptions, 
which could be examined with the data from the FAST 
impact study. The third assumption is that teachers can accu-
rately describe the content emphasized in their instruction by 
topic and cognitive demand. A few studies have examined 
this issue by comparing survey responses describing content 
of instruction to log responses (e.g., Polikoff et al., 2020; 
Porter et al., 1993). These studies pointed to possible chal-
lenges in teachers’ reporting of cognitive demand.

The fourth assumption is that the agreement of teachers’ 
instruction with standards can be defined as the extent to 
which teachers and the standards agree in the proportional 
emphasis they give to topics and cognitive demands. There 
is currently little evidence from prior research regarding this 
assumption.

FIGuRE 1. A sample page from the Instructional Survey used in the Feedback on Alignment and Support for Teachers impact study.
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The final assumption concerns the relationship between 
alignment and student learning. The fundamental premise of 
standards-based reform posits that if teachers align their 
instruction to the standards, then student assessment scores 
should improve (where assessments are also aligned to stan-
dards). Therefore, a positive relationship between the SEC-
based measure of instructional alignment and student 
assessment scores would provide validity evidence for the 
alignment measure. As discussed earlier, there is mixed evi-
dence regarding this assumption in prior research (Gamoran 
et al., 1997; Polikoff & Porter, 2014).

Validity Evidence

In this section, we lay out the validity evidence related to 
the final three assumptions specified in our interpretive argu-
ment for the validity of SEC-based alignment measures for use 
as teacher outcomes in evaluations of teacher PD programs, 
drawing on data collected from 135 Grade 4 math teachers and 
93 Grade 5 ELA teachers in the FAST impact study sample 
who were present in FAST study schools in the spring of either 
of the two intervention years and for whom we were able to 
measure alignment and had student outcome data. For each 
assumption, we briefly describe the analytic approach taken 
and then present the findings. Appendix B in the supplemental 
material contains information on the characteristics of the 
teachers and their students in the study sample.

Assumption 3: The Accuracy of Teachers’ Reported 
Instructional Content

The accuracy of reporting of instructional content by both 
topic and cognitive demand through a survey is at the heart of 

whether SEC-based measures of alignment provide a valid 
description of teachers’ instructional alignment. Assessing 
the accuracy of teachers’ reports is challenging, because we 
lack an objective “gold standard” measure of the content of 
instruction over a full year with which to compare teachers’ 
self-report. Therefore, we examined the patterns of teachers’ 
responses on the SEC for evidence that might support or call 
into question the accuracy of teachers’ reported instructional 
content with three types of analyses as described next.

Analysis 3.1: Descriptive Analysis of Emphasis by Topic and 
Cognitive Demand. Our first analysis examining Assump-
tion 3 is a descriptive analysis motivated by our expectation 
that the pattern of instructional emphasis by topic or cogni-
tive demand as reported by teachers in the FAST study 
should generally mirror the pattern in state standards and 
that those teachers would differentiate different topics and 
cognitive demands in their reporting. For this analysis, we 
calculated the average reported emphases of teacher instruc-
tion by topic and cognitive demand. The results show that 
there was variation in teachers’ average instructional empha-
sis across topic categories (aggregations of fine-grained top-
ics), and this variation generally mirrors the differences in 
emphasis in the state standards. Cognitive demands, in con-
trast, were emphasized roughly equally, on average, by 
teachers, and this was not the case with state standards. 
These results support the notion that teachers may have 
accurately reported instructional emphasis by topics but not 
by cognitive demand. (See Appendix C in the supplemental 
material for further details about this analysis and results.)

Analysis 3.2: Differentiation of Instructional Emphasis 
Within Topics or Cognitive Demands.

FIGuRE 2. Assumptions of the interpretive argument.
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The second analysis examining Assumption 3 was moti-
vated by our expectation that teachers’ instructional empha-
sis would vary across topics and cognitive demands. In this 
analysis, we examined the extent to which teachers (a) dif-
ferentiated different topics for a given cognitive demand and 
(b) differentiated different cognitive demands for a given 
topic. We reasoned that lack of differentiation of cognitive 
demands within topics may offer evidence that teachers did 
not understand the cognitive demands or did not carefully 
recall and accurately report the extent to which they empha-
sized different cognitive demands for each topic.

To assess the extent to which teachers differentiated cog-
nitive demands for a given topic, we assessed the variation 
in instructional emphasis across cognitive demands within 
topics for each teacher using the following formula:

V
T C

y ytc tc

C

t

T

=
−( )== ∑∑

2

11

*
,
 (2)

where y
tc
 is the proportion of emphasis for topic t and 

cognitive demand c, yt  is the mean proportion of emphasis 
of all topic-and-cognitive-demand pairs within topic t, and T 
and C are the total number of topics and total number of 
cognitive demands, respectively. Essentially, the value of V 
represents the average within-topic variance of a teacher’s 
instructional emphasis on different cognitive demands 
across all topics in a given subject area. We assessed the 
average within-cognitive-demand variance of a teacher’s 
instructional emphasis on different topics across all cogni-
tive demands in a similar way.

To provide a point of reference, we conducted parallel 
calculations using the emphases contained in the state stan-
dards. We then divided the value of V for each teacher by the 
corresponding value for the standards applicable to the 
teacher. The resulting ratio describes the extent to which a 
teacher’s differentiation across cognitive demands within 
topics or across topics within cognitive demands agreed with 
the amount of differentiation found in the state standards. A 
value of 1 indicates that the differentiation in teachers’ 
responses across cognitive demands within topics or across 
topics within cognitive demands was equivalent to the dif-
ferentiation found in the state standards. Values less than 1 
indicate less differentiation in teachers’ responses compared 
with state standards. For example, a value of 0.1 indicates 
that the differentiation in teachers’ responses was 10% of the 
differentiation found in state standards.

Figure 3 shows the distributions of teachers’ differentia-
tion of instructional emphasis within topics and within cog-
nitive demands relative to the differentiation in state 
standards. In the figure, the dashed vertical line at 1 signifies 
the expected amount of differentiation according to state 
standards. The figure shows that almost all teachers differen-
tiated their reported instructional emphasis less than the state 

standards. Specifically, the differentiation across cognitive 
demands within topics was at or near 0 for many teachers, 
meaning that these teachers distributed their reported empha-
sis evenly across the set of cognitive demands within a given 
topic.

Teachers’ reported differentiation across topics within 
cognitive demands was also well below what is dictated by 
the state standards but generally higher than their differenti-
ation across cognitive demands within topics. Thus, in addi-
tion to spreading their emphasis evenly across cognitive 
demands overall (averaged across all topics), teachers gener-
ally emphasized cognitive demands evenly within individual 
topics. Although we do not know teachers’ “true” instruc-
tional emphasis across cognitive demands, this finding sug-
gests that teachers may not have carefully considered and 
accurately reported the extent to which they differentiated 
among cognitive demands in their instruction (similar to a 
student who answers “C” on every item on a multiple choice 
test).

Analysis 3.3: Comparison of Teachers’ Survey Responses 
With Simulated Random Responses About Instructional 
Content Coverage.

Our third analysis addressing Assumption 3 was moti-
vated by the reasoning that if teachers were able to accu-
rately describe the content of their instruction (under the 
expectation that most teachers’ instruction is at least some-
what aligned to state standards), then we would expect our 
measures of teachers’ instructional alignment to have higher 
values than measures calculated based on randomly reported 
levels of emphasis on the SEC (i.e., measures entirely con-
sisting of noise). To test this hypothesis, we compared the 
alignment measures obtained from the FAST study with ran-
domly generated alignment measures that assume teachers 
select each 0-to-6 response with a uniform (1/7) probability. 
In this investigation, we considered the alignment measures 
based on randomly simulated data as providing reasonable 
lower-bound estimates of teachers’ true alignment scores, as 
the theoretical minimum value of the alignment index (0) is 
highly unlikely to occur in reality. By chance, teachers are 
likely to report emphasizing some of the topic-and-cogni-
tive-demand pairs that are covered by the state standards, 
leading to a nonzero estimate of the alignment index.

Specifically, we created 1,000 simulated teachers and 
assigned them to the five study districts proportional to the 
number of study teachers from each district. Assigning 
teachers to districts was necessary because the calculation of 
alignment relies on comparing the proportion of emphasis 
given to each topic-and-cognitive-demand pair by each sim-
ulated teacher with the proportions of emphasis found in the 
actual standards for the simulated teacher’s state. For each 
simulated teacher, we filled out the FAST Instructional 
Survey by selecting a random response for each topic-and-
cognitive-demand pair, assuming the level of emphasis was 
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uniformly distributed over the seven potential values (0–6), 
as was generally the case with teachers’ responses to the 
FAST survey (shown in the following subsection). We used 
kernel density plots to visually examine the distribution of 
teachers’ actual alignment scores and the distribution of 
alignment scores based on simulated data. We then con-
ducted Kolmogorov-Smirnov tests to determine whether the 
distribution of teachers’ actual alignment scores differed sta-
tistically significantly from that based on simulated data. In 
addition, we used t tests to examine whether the average of 
teachers’ actual alignment scores differed from the averages 
based on simulated data.

Figure 4 displays the distribution of teachers’ actual 
alignment index values and the alignment index values 
based on randomly simulated data, where all alignment 
index values are in the standardized metric with a mean of 0 
and standard deviation of 1. As shown in Figure 4, for a large 
portion of teachers in both math and ELA, their actual cogni-
tive demand alignment indices fell within the range of where 
they would be expected to score had they selected their 
emphasis levels at random when responding to the instruc-
tional survey. For ELA, in particular, the average cognitive 
demand alignment index based on the actual teacher survey 

data was not statistically significantly different from the 
average based on simulated data, and the Kolmogorov-
Smirnov test was not statistically significant at the 5% level, 
indicating that the alignment by cognitive demand based on 
ELA teachers’ report was no different, on average, than the 
alignment we would have observed had the teachers ran-
domly filled out the instructional survey.

In contrast to the distributions of cognitive demand align-
ment, the distributions of teachers’ topic alignment for both 
math and ELA are clearly shifted to the right of the topic 
alignment distributions based on randomly simulated data, 
indicating that most teachers’ topic alignment was higher 
than what it would have been had they randomly selected 
their responses to the FAST survey. The distributions of 
teachers’ actual overall alignment were also clearly to the 
right of the distribution based on randomly simulated data 
for both subjects. However, the difference between overall 
alignment distributions based on actual data and simulated 
data appears greater in math than in ELA. For ELA, there 
was a sizable overlap between the distribution of teachers’ 
actual overall alignment indices and the distribution based 
on simulated data. This final analysis contributes additional 
evidence that teachers may not have accurately reported 

FIGuRE 3. Distribution of teachers’ differentiation across cognitive demands within topics and across topics within cognitive 
demands, relative to state standards.
Note. Sample size for math analysis = 192 teacher-year observations, for 135 unique teachers, in 51 schools. Sample size for English language arts analysis = 
128 teacher-year observations, for 93 unique teachers, in 46 schools.
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their instructional emphasis by cognitive demand, which 
raises questions about the validity of the overall alignment 
index based on teachers’ self-report.

Assumption 4: Defining Alignment as Agreement in 
Proportion of Emphasis

The fourth assumption concerns the appropriateness of 
defining alignment as agreement in proportional emphasis 
by topic-and-cognitive-demand pair between the state stan-
dards and teachers’ reported instructional content. To inves-
tigate this assumption, we conducted two analyses comparing 
the distributions of levels of emphasis based on teachers’ 
report and those based on expert coding of state standards.

Analysis 4.1: Distribution of Levels of Emphasis. First, we 
compared the distribution of topic-and-cognitive-demand 
pairs for the state standards and for teachers’ reports of 
instruction on the SEC. For state standards, each standard 
was coded as reflecting one or more topic-and-cognitive-
demand pairs, and a count of the number of related standards 

was generated for each pair. For both math and ELA, a maxi-
mum of 11 standards were coded as reflecting a single topic-
and-cognitive-demand pair. Therefore, for standards, the 
level of emphasis on a specific topic-and-cognitive-demand 
pair ranged from 0 to 11. In contrast, for teacher instruction, 
the level of emphasis on a specific pair was measured with 
the 0-to-6 survey response options.

Perhaps as a result of the differences in scales, the distri-
bution of level of emphasis across topic-and-cognitive-
demand pairs is quite different for teachers and the standards. 
Table 1 displays the percentage of topic-and-cognitive-
demand pairs receiving a given level of emphasis (0–6) 
based on teachers’ report and the percentage of topic-and-
cognitive-demand pairs receiving a given level of emphasis 
(0–11) in state standards based on expert coding of the stan-
dards. For math, 82.0% of topic-and-cognitive-demand pairs 
included in the FAST Instructional Survey received no 
emphasis at all in the state standards across the five study 
districts. That is, these pairs were not coded as reflecting any 
of the state standards. Grade 4 math teachers, however, indi-
cated that only 26.8% of topic-and-cognitive-demand pairs 

FIGuRE 4. Distributions of alignment indices as reported by teachers versus distributions based on randomly simulated data.
Note. Sample size for math analysis = 192 teacher-year observations, for 135 unique teachers, in 51 schools. Sample size for English language arts (ELA) 
analysis = 128 teacher-year observations, for 93 unique teachers, in 46 schools. Alignment index values for both actual and randomly simulated samples were 
standardized according to the mean and standard deviation of teachers’ actual alignment index scores. We used Kolmogorov-Smirnov tests to determine 
whether the distribution for actual teachers was different from the randomly simulated distribution. Differences were statistically significant (p ≤ .001) for 
all distributions except ELA by cognitive demand (p = .095). Average differences between actual and simulated distribution, calculated using a t test, were 
statistically significant (p < .001) for all distributions except ELA by cognitive demand (p = .362).
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received zero emphasis in their teaching. The distributions 
also differed with respect to the upper end of the scale. In 
math, only 1.2% of the topic-and-cognitive-demand pairs 
were each coded as reflecting three or more standards, 
whereas teachers used response options 3 to 6 for more than 
60% of the pairs examined, with response option 6 selected 
for 21.5% of the pairs.

Table 1 shows a similar pattern for ELA. Almost 70% of 
topic-and-cognitive-demand pairs received zero emphasis in 
the state ELA standards across the study districts. ELA teach-
ers, however, reported that only 17.7% of topic-and-cognitive-
demand pairs received zero emphasis in their instruction. On 
the upper end of the emphasis scale, for the state standards, 
only 5.9% of topic-and-cognitive-demand pairs were coded as 
being covered by at least three standards, whereas ELA teach-
ers collectively used survey response options 3 to 6 for almost 
70% of the topic-and-cognitive-demand pairs.

Analysis 4.2: The Conversion of Levels of Emphasis to Propor-
tions. The differences in distributions revealed in Analysis 4.1 
led to substantial differences when the levels of emphasis for 
topic-and-cognitive-demand pairs were converted to proportions. 
The proportional emphasis on each pair is a function not only of 
the emphasis for the pair but also of the sum of the emphases 
across all pairs, which depends heavily on the number of pairs 
given more than zero emphasis. For the standards, relatively few 
pairs received any emphasis, and as a consequence, the propor-
tional emphasis for these pairs was high. For the teachers, how-
ever, because most pairs received at least some emphasis, the 
proportional emphasis was relatively low, even for pairs that 

received emphasis at the upper end of the scale. For example, as 
Table 2 illustrates, for an average math teacher in this study, even 
for a topic-and-cognitive-demand pair receiving the highest level 
of emphasis (6) in their instruction, the proportion of emphasis on 
that pair based on the teacher’s report is only 0.38%, indicating 
that a pair receiving an emphasis of 6, the maximum possible, 
received less than 1% of the total instructional emphasis. On the 
other hand, for the math standards, a pair receiving the maximum 
emphasis of 11 received 8.1% of the total emphasis.

If we think of proportional emphasis in units of time and 
assume that students receive 180 hr of math instruction during 
a year (1 hr per day over 180 school days), the topic-and-cog-
nitive-demand pairs most emphasized by the standards would 
receive approximately 14.6 hr of instruction, which seems 
reasonable. In contrast, the topic-and-cognitive-demand pair 
most emphasized by math teachers would receive only about 
40 min of instruction, on average, over a whole school year, 
which does not seem plausible even if teacher instruction was 
only weakly aligned with state standards. Taken together, 
results from Analyses 4.1 and 4.2 cast doubt on the accuracy 
of teachers’ reporting of their instructional emphasis across 
topic-and-cognitive-demand pairs and raise questions about 
the validity of the SEC-based alignment measures for use as 
teacher outcomes in evaluations of teacher PD programs.

Assumption 5: The Relationship Between Alignment and 
Student Learning

Our final assumption in the interpretive argument con-
cerns the associations between alignment measures and 

TABLE 1
Percentage of Topic-and-Cognitive-Demand Pairs Receiving Different Levels of Emphasis Based on Expert Coding of State Standards 
and Teacher Report

Level of emphasis

Grade 4 math Grade 5 ELA

State standards Teacher report State standards Teacher report

0 82.0% 26.8% 67.8% 17.7%
1 12.6% 4.3% 18.4% 3.9%
2 4.0% 6.4% 7.7% 9.6%
3 0.9% 12.8% 3.5% 15.3%
4 <0.1% 12.8% 1.9% 18.3%
5 0.2% 15.4% 0.4% 18.9%
6 0.1% 21.5% 0.1% 16.3%
7 <0.1% — — —
8 — — — —
9 — — — —
10 — — — —
11 <0.1% — 0.1% —
N of teachers — 192 — 128

Note. The percentage of topic-and-cognitive-demand pairs associated with a given number of standards across all districts was weighted by the number of 
teachers in the sample from each district. The FAST Instructional Survey included 504 topic-and-cognitive-demand pairs for Grade 4 math and 285 pairs for 
Grade 5 ELA. ELA = English language arts.
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student learning. We conducted a single analysis to examine 
this assumption.

Analysis 5.1: The Relationship Between Alignment and Stu-
dent Learning. For this analysis, we operationalized student 
learning as teachers’ value-added scores. Given the theory of 
standards-based reform, we expected that teachers whose 
instruction is better aligned to state standards would have 
higher value-added scores. This hypothesis assumes state 
tests are aligned to the standards and that students’ test scores 
reflect mastery of the knowledge and skills measured. Oper-
ationalizing improvement in student learning as value-added 
converts student-level testing outcomes to a teacher-level 
measure of student learning. Because alignment is a teacher-
level characteristic, it makes conceptual sense to think of 
student outcomes in terms of teachers’ value-added scores 
when examining the relationship between teachers’ instruc-
tional alignment and student learning. We provide details of 
the calculation of value-added scores in Appendix D in the 
supplemental material, where we also provide information 
about the reliability of the calculated value-added scores.

We estimated associations between alignment and value-
added scores using a three-level model to align with the 
nested nature of the data, where teacher-year-specific obser-
vations are nested within teachers and teachers nested within 
schools, with data pooled across both study years. The 
reduced-form specification of the model is as follows:

Ytjk d Ddk Y tjk Atjk
d

tjk

= + +
=

+ + + +

∑ γ γ γ
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where Y
tjk

 is the value-added score measured in student-
level standard deviation units in year t for teacher j in school 
k; D

dk
 is a set of dummy indicators for the five study dis-

tricts; Y2
tjk

 is a dummy indicator coded 1 if the observation 
is from Year 2 and 0 if from Year 1; A

tjk
 is the alignment 

index value in year t for teacher j in school k, standardized to 
have a mean of 0 and a standard deviation of 1; X

jk
 is a vector 

of teacher-level control variables, including indicators for 
ranges of years of teaching experience, an indicator of hav-
ing a graduate degree, and an indicator of being subject cer-
tified; Z

k
 is a vector of school-level control variables, 

including the percentage of students with various character-
istics in the grades of interest (i.e., race/ethnicity, economic 
disadvantage, special education status, and English learner 
status) and prior assessment scores averaged across both 
years; and ε

tjk
, r

0jk
, and u

00k
 are random errors at the teacher-

year, teacher, and school levels, respectively. When examin-
ing the associations between the overall alignment index and 
value-added scores, we included the overall alignment index 
but not topic or cognitive demand alignment in the model. 
For analyses of the associations between topic or cognitive 
demand alignment and value-added scores, we included 
both topic and cognitive demand alignment indices in the 
model.

Figure 5 presents findings from this set of analyses. For 
both math and ELA, the associations between overall align-
ment and value-added scores were not statistically signifi-
cant (for math, the coefficient was 0.019, and for ELA, the 
coefficient was −0.008). In contrast to the associations 
between overall alignment and value-added scores, the 
associations between alignment by topic and value-added 
scores were positive and statistically significant for both 

TABLE 2
Relative/Percentage Emphasis on a Topic-and-Cognitive-Demand Pair in State Standards and Based on the Report of an Average Math 
Teacher, by Level of Emphasis

State standards Teacher report

Level of emphasis Percentage emphasis Level of emphasis Percentage emphasis

0 0.0% 0 0.0%
1 0.7% 1 0.06%
2 1.5% 2 0.13%
3 2.2% 3 0.19%
4 2.9% 4 0.25%
5 3.7% 5 0.32%
6 4.4% 6 0.38%
7 5.1% — —
8 5.9% — —
9 6.6% — —

10 7.4% — —
11 8.1% — —

Note. The denominator for computing percentage emphasis is 136 for state standards and 1,576 for an average math teacher.
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subjects. For math, the association had a coefficient of 
0.034 (p < .05), indicating that an increase of one standard 
deviation in the math topic alignment index was associated 
with a 0.034 student-level standard deviation increase in 
value-added scores. For ELA, the coefficient was slightly 
smaller (0.029) but still statistically significant (p < .05). 
The associations between cognitive demand alignment and 
value-added scores were small in magnitude for both sub-
jects, with the relationship being very close to zero for math 
and weak for ELA. Neither was statistically significant. 
Tables in Appendix C in the supplemental material show 
additional model specifications where we exclude teacher 
and school covariates and models where we estimate the 
association between alignment and student test scores 
directly (rather than first estimating value-added scores). 
The results from these additional model specifications are 

consistent in level of significance and magnitude with those 
presented in Figure 5.

In interpreting the correlational findings reported, it 
should be noted that the estimated associations are attenuated 
by the less-than-perfect reliabilities of the alignment mea-
sures and teacher value-added scores. Thus, those associa-
tions represent conservative estimates of the true associations 
between instructional alignment and value-added scores.

Summary and Discussion

In this final section of the paper, we summarize the results 
of the validity evidence and discuss their implications with 
respect to the measurement of instructional alignment and 
the use of such measures to describe teachers’ instructional 
alignment to standards in future research.

FIGuRE 5. Associations between instructional alignment (measured in three ways) and value-added scores.
Note. The solid line represents the predicted value-added score at a given alignment index value (grand mean centered). The shaded area represents the 95% 
confidence interval around the line. The slope of the line (the coefficient) represents the relationship between standardized alignment index values (mean of 
0 and standard deviation of 1) and value-added scores (representing student standard deviations from average). Sample size for math analyses = 192 teacher-
year observations, for 135 unique teachers, in 51 schools. Sample size for English language arts analyses = 128 teacher-year observations, for 93 unique 
teachers, in 46 schools.
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Summary of Findings

In order to assess the validity evidence for SEC-based 
alignment indices, we conducted analyses to better under-
stand (a) whether teachers can accurately describe the content 
of their instruction by topic and cognitive demand, (b) whether 
it is appropriate to compare proportions of emphasis from the 
teacher survey with proportions based on categorization of 
standards by experts, and (c) whether SEC-based alignment 
measures are positively related to student learning.

To make inferences about the accuracy of teachers’ 
reporting of instructional content, we examined the patterns 
of teachers’ responses on the FAST Instructional Survey. 
These analyses indicate that teachers were better able to dif-
ferentiate their instructional emphasis by topic than by cog-
nitive demand. In fact, a large share of teachers in our sample 
hardly reported any differentiation by cognitive demand. 
Within a given topic, teachers generally said they gave equal 
emphasis to each cognitive demand. Furthermore, most 
teachers’ cognitive demand alignment indices were no dif-
ferent than what they would have been had they picked the 
survey response options at random. Within a given cognitive 
demand, however, teachers were much better able to differ-
entiate their level of emphasis across different topics, 
although the amount of differentiation was still well short of 
what was expected by the state standards. Teachers’ actual 
alignment indices by topic were also typically higher than 
what they would have been had the teachers filled out the 
FAST survey at random.

To assess the appropriateness of comparing proportions of 
emphasis from teachers’ survey responses with those coded by 
experts for the standards, we examined the prevalence of dif-
ferent responses for the teachers compared with the standards. 
Teachers were much more likely to assign nonzero levels—
particularly, high levels—of emphasis to a given topic-and-
cognitive-demand pair. Teachers assigned an emphasis of 3 or 
higher (on a 0-to-6 scale) for more than 60% of all topic-and-
cognitive-demand pairs. In contrast, only 1.2% of topic-and-
cognitive-demand pairs in Grade 4 math and 6% in Grade 5 
ELA were coded as applying to three or more standards. These 
patterns show a clear inconsistency in how emphasis was 
reported by teachers compared with how it was coded based on 
the standards, which casts doubt on the accuracy of teachers’ 
reporting of their instructional emphasis and raises questions 
about the validity of the SEC-based alignment measures that 
reflect the degree of agreement between teacher-reported 
emphasis and emphasis in state standards.

With respect to the relationship between alignment and 
teachers’ value-added scores, we found that teachers’ overall 
instructional alignment, based on the intersection of topics 
and cognitive demands, was not statistically significantly 
related to teachers’ value-added scores in either math or 
ELA. This finding is similar to the results from the Polikoff 
and Porter (2014) study, which also found no systematic 

relationship between instructional alignment and value-
added scores. To extend the analysis based on the overall 
alignment index, we also calculated alignment by topic and 
by cognitive demand and examined the relationships 
between these alignment indices and value-added scores. We 
found that in both math and ELA, teachers with higher align-
ment indices by topic tended to have higher value-added 
scores, and this relationship was statistically significant in 
both subjects. In contrast, alignment by cognitive demand 
was not a statistically significant predictor of value-added 
scores, and coefficients describing the relationship were 
close to zero in magnitude for math and small for ELA.

Possible Explanations

This study highlights some of the challenges associated 
with assessing the extent to which teachers align their 
instruction to state standards. In particular, teachers may 
have difficulty reporting instructional content by cognitive 
demand, as evidenced by the lack of differentiation of sur-
vey responses across cognitive demands, cognitive demand 
alignment scores that were not very different from scores 
that were randomly generated, and the lack of association 
between cognitive demand alignment and student learning.

One piece of evidence supporting the conclusion that 
teachers may not have accurately described the content of 
their instruction by cognitive demand is the equally reported 
emphasis across all cognitive demands by many teachers. 
There are four possible explanations for the lack of differen-
tiation by cognitive demand based on the teacher survey data 
collected in this study. One explanation may be that teachers 
in this study indeed emphasized each cognitive demand more 
or less equally in their instruction. This may be, in part, due 
to the fact that some of the cognitive demands, particularly 
those in math, are associated with broader processes or prac-
tice standards that are intended to be emphasized on a regular 
basis. The Common Core State Standards in Math, for exam-
ple, which were initially adopted by 46 states and the District 
of Columbia, outline eight practice standards (e.g., make 
sense of problems and persevere in solving them) that are not 
content specific and apply to students at all levels (National 
Governors Association Center for Best Practices & Council 
of Chief State School Officers, 2010). Because these stan-
dards apply to all topics across the year, they were not coded 
and included in the alignment analyses. Still teachers may 
have emphasized these cognitive demands in their 
instruction.

A second explanation for the lack of differentiation by 
cognitive demand may be that teachers in our study did not 
sufficiently understand the differences between different 
levels of cognitive demand or did not typically think about 
their instruction in terms of cognitive demand. Education 
curricula are generally organized as a progression through 
topics, so it seems reasonable that teachers would better 
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understand and be able to report on their emphasis of instruc-
tion by topic rather than by cognitive demand. A lack of 
understanding or inability to clearly distinguish instruction 
by cognitive demand may have led teachers to report empha-
sis by cognitive demand equally even though that may not be 
indicative of the actual levels of emphasis on different cog-
nitive demands in their instruction.

As a third explanation, the lack of differentiation by cog-
nitive demand may at least partly reflect recall challenges 
for an end-of-year survey. It is possible that teachers might 
find it difficult to accurately recall the levels of emphasis 
they gave to different cognitive demands associated with 
each of the topics covered over the entire school year when 
responding to the FAST survey at the end of the school year. 
Teachers might have been better able to differentiate cogni-
tive demands had they been asked to recall their instructional 
emphasis over a shorter time period (e.g., over a semester or 
a month rather than a school year).

A fourth explanation for both lack of differentiation and 
the overreporting of high emphasis levels could be that 
teachers responded in ways they thought they should 
respond, rather than reflecting their actual teaching. Teachers 
may have wanted to deemphasize “less rigorous” cognitive 
demands and more prevalently emphasize cognitive demands 
perceived to be more rigorous due to social desirability bias. 
Teachers also may perceive that covering a lot of content is 
a good thing and therefore may have overreported the extent 
to which they emphasized many of the topic-and-cognitive-
demand pairs.

The possibility that instructional emphasis by cognitive 
demand reported through the FAST survey largely reflects 
noise that could be replicated through a random process—
for ELA teachers in particular—calls into question the valid-
ity of the overall alignment index based on an end-of-year 
survey for use as a teacher outcome in evaluations of teacher 
PD programs and for other possible uses of the alignment 
index (e.g., for providing feedback on teachers’ instructional 
practice). To obtain a high level of overall alignment, teach-
ers’ instruction must be aligned to state standards by both 
topic and cognitive demand simultaneously. There is no par-
tial credit, so to speak, for being aligned by topic but mis-
aligned by cognitive demand.

Implications

Although this study examined a specific version of the 
SEC involving a particular set of topics and cognitive 
demands and used a specific approach to expert coding of 
state standards that differed somewhat from the approaches 
used in earlier studies, our general method for measuring 
alignment based on the intersection of topic and cognitive 
demand is consistent with that used in prior studies of the 
SEC. Therefore, we believe the validity concerns raised by 
findings from this study apply more broadly to SEC-based 

measures of instructional alignment. Further, the relatively 
low alignment scores obtained in this study are consistent 
with the alignment scores reported in other studies (e.g., 
Polikoff, 2012a, 2012b; Polikoff & Porter, 2014), which also 
suggests that some of the validity issues highlighted in this 
study may apply more generally to SEC-based alignment 
measures. This could be checked by applying similar inves-
tigations of validity to those other SEC-based alignment 
measures as well.

Despite the issues we identified, our study should not be 
taken as a wholesale dismissal of all SEC-based alignment 
measures. Although our findings with respect to alignment 
by cognitive demand raise some concerns, our findings with 
respect to alignment by topic are promising. Teachers gener-
ally reported more differentiation of instructional emphasis 
by topic than by cognitive demand, their topic alignment 
scores were systematically higher than scores generated ran-
domly, and topic alignment was a statistically significant 
predictor of student learning.

What do the mixed findings from this study mean for 
future research on SEC-based measures of instructional 
alignment? Our results suggest several potential directions 
for future work. First, it may be worth conducting more sys-
tematic analysis of the limitations and affordances of differ-
ent ways of asking about cognitive demands using SEC-based 
instruments. Different versions of the SEC have used differ-
ent language, different numbers of cognitive demands, and 
different rating scales. However, we would also point out 
that the average values of alignment indices based on the 
SEC used in prior studies were as low as or even lower than 
those reported in this study, suggesting that many of the 
issues we have found in this study related to the reporting of 
instructional content may have been present in the measure-
ment of alignment using different iterations of the SEC 
(Polikoff, 2012a, 2012b; Porter, 2002). This may suggest the 
need for coming up with a new approach to asking about 
cognitive demands through a survey, such as providing more 
detailed, and perhaps topic-specific, explanations and exam-
ples of what instruction at different cognitive demands con-
sists of. For future SEC-based research, it may also be 
helpful to conduct cognitive interviews that ask teachers to 
“think aloud” as they are reporting their instructional empha-
sis using the SEC. Such cognitive interviews would shed 
light on the extent to which teachers have an accurate under-
standing of different cognitive demands and on how they 
apportion instructional emphasis across cognitive demands 
within a topic (Desimone & Le Floch, 2004).

Second, it may be worth exploring combining the use of 
a survey to measure topic coverage and classroom observa-
tions (either in person or video recorded) to measure empha-
sis by cognitive demand. Although this would not permit an 
analysis of the intersection of topic and cognitive demand, it 
would provide data on both dimensions, which could poten-
tially be combined to create an overall measure of alignment 
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taking into account both dimensions. Our analyses indicate 
that the topic-based measure of alignment is predictive of 
value-added scores and that teachers were able to thought-
fully differentiate their instruction by topic. So, it may be 
best to retain a topic-only version of the SEC and try to get 
at cognitive demand through some other method.

Third, we should also consider the possibility that efforts 
to improve the measurement properties of the SEC when it is 
used to calculate alignment might weaken its use as a tool 
for PD. For the purpose of measuring alignment, future 
researchers may decide to omit cognitive demand given the 
reporting challenges or consider collecting the data more 
frequently over shorter time periods if feasible. However, for 
the purpose of supporting teachers’ PD, it may still be help-
ful for teachers to think about their instruction in terms of 
both topics and cognitive demand. To support teachers in 
improving the alignment of their instruction to state stan-
dards, coaches needed to know the relative emphasis given 
to topic-and-cognitive-demand pairs.

Fourth, if measures of alignment—and the standards—
are to require teachers to consider different levels of empha-
sis for cognitive demands, it may be necessary to offer 
teachers more support to understand the differences among 
the cognitive demands and develop skill in analyzing and 
reporting on the level of emphasis given to cognitive 
demands in their instruction.

Finally, the incomparability of proportions of emphasis 
calculated based on teachers’ responses on the SEC com-
pared with the coding of standards suggests that it may be 
necessary to rethink the emphasis scale used on the SEC and 
more clearly communicate what different values of empha-
sis mean. One possibility could be to apportion a fixed num-
ber of points that teachers would have to distribute across 
topic-and-cognitive-demand pairs. For example, a typical 
school year consists of 180 school days. Teachers could have 
360 points to distribute across cells, and each point could be 
described as counting as a half day (or hour if there is 1 hr of 
math or ELA instruction per day) of instruction. This would 
prevent teachers from assigning high values of emphasis to 
large numbers of topic-and-cognitive-demand pairs and 
force teachers to better distinguish higher- and lower-
emphasis pairs. However, this may also increase the cogni-
tive difficulty of the exercise.

In conclusion, our analyses raise questions regarding 
approaches to measuring the alignment of teachers’ instruc-
tion to state standards. We have suggested a few potential 
strategies to address the challenges that surfaced through 
this work, including offering more support to teachers to 
understand the cognitive demands. However, more research 
is needed to better understand the extent to which these or 
other strategies would help improve the validity of measures 
of instructional alignment with regard to the specific pur-
poses that those measures are intended to serve.

Open Practices

The instructional survey can be found at https://doi.org/10.3886/
E168001V1.
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Note

1. For reviews of other alignment methodologies, see Cizek 
et al. (2018), Martone and Sireci (2009), and Polikoff (in press).
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