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Schools that serve K-12 students in the United States are responsible for preparing
graduates to succeed in higher education, the workplace, and civic and community life.
Success in each of these realms requires a broad set of competencies (skills,
knowledge, and dispositions/mindsets) applicable across disciplinary or academic
domains. For instance, surveys of employers and analyses of job postings suggest that
cross-cutting competencies such as communication and critical thinking are in high
demand.! A 2012 National Research Council report?, "Education for Life and Work,"
presented a framework comprising three domains of competencies: cognitive,
interpersonal, and intrapersonal. Since that report was released, numerous
frameworks have been developed to organize and define cross-cutting competencies,?
which educators and researchers describe with a variety of adjectives such as “21st-
century,” “durable,” “soft,” “transferable,” and “future-ready.” K-12 educators and
people who train or support them often use the phrase “social and emotional
competencies” (SECs) to describe the set of competencies classified as interpersonal or
intrapersonal in the National Research Council framework. In this article, we
summarize evidence related to measurement of SECs.

The phrase “social and emotional competencies” and the related “social and emotional
learning” (SEL) were popularized in large part by the widely used competency
framework from the Collaborative for Academic, Social, and Emotional Learning
(CASEL).* CASEL identified five categories of competencies—self-awareness, self-
management, social awareness, relationship skills, and responsible decision-making.
Within each of these categories are specific skills or mindsets such as “managing one’s
emotions” and “anticipating and evaluating the consequences of one’s actions.” This
set of competencies is quite broad, and it is important to clarify what it does and does
not include. SECs comprise the skills, knowledge, and mindsets that people need to
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succeed and thrive. They are related to, but distinct from, mental health, school or
classroom climate, and other conditions for learning.®

Interest in measuring SECs has increased in large part because of the growing
evidence base® indicating the importance of these competencies for a variety of
outcomes including academic achievement, workplace success, and civic
participation. Changes in the employment landscape over the past decade have
increasingly favored workers with strong social skills.” Further, advances in artificial
intelligence have been accompanied by speculation regarding the skills young people
will need to navigate changes to the job market, the media landscape, and the nature
of relationships, with some arguing that SECs will be more important than ever.®
Whatever the motivation, interest in quantifying SECs has grown.

Measurement of SECs can serve a variety of purposes. At the system (state [SEA] or
local education agency [LEA]) level, SEC measurement can support monitoring of
students’ development of these competencies, send signals about high-priority
outcomes, support family and community engagement around school performance,
and inform district and school improvement efforts. In classrooms, afterschool
programs, or other settings where young people develop SECs, measurement can
inform decisions about curriculum and instruction and can empower students and
educators to review progress and determine next steps. SEC measures also play a
crucial role in research and evaluation of interventions.

Despite the demonstrated importance of SECs and the value of high-quality
measurement for informing policy and practice related to SEC development, the
availability of technically sound measures is uneven across competencies and across
potential use cases. Research and development of SEC measures is widespread,® and
emerging technologies such as Al offer promising avenues for assessment of hard-to-
measure competencies.® But many of those efforts are nascent and have yet to be
deployed extensively in real-world settings.

Key findings

Key finding #1: Evidence of validity, reliability, and fairness should be gathered to
support the use of SEC measures for a specific purpose. These three foundational
considerations are critical to evaluating the appropriateness of any use of a
measurement tool in education. SEC measures pose specific challenges related to
these considerations, including a susceptibility to gaming and a lack of evidence to
support their use across diverse academic, social, and cultural contexts.

Key finding #2: The best approach to assessing social and emotional competencies
depends on the specific competency. Approaches to measuring SECs fall into five broad
categories: direct skills assessment, self-assessment of competencies, ratings by
others, administrative data, and process/metadata (e.g., time spent on items). These
approaches provide different information and are suitable for different competencies.
For example, ratings by others can be used to assess competencies evident in
observable behaviors. Self-assessments are especially valuable for assessing mindsets
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or beliefs and are commonly used for large-scale monitoring but have potential biases,
and scoring decisions can affect the validity and utility of scores.

Key finding #3: Emerging technologies and methods can improve and personalize SEC
measurement. Emerging technological and methodological innovations show
potential to transform how SEC measures are constructed and scored. For example,
large language models (LLMs) have shown promise not only in writing quality items but
also in identifying their psychometric properties, scoring item responses, and writing
related reports. These benefits of LLMs can further be combined with existing or
emerging methods to improve measurement. For instance, computer adaptive testing
(CAT) paradigms match items to individuals in personalized ways that reduce
administration time while improving reliability, but they rely on large item pools and
costly large-scale item administrations. LLMs could help create larger item pools and
avoid some piloting burden, putting CAT into play for SEC measures.

Key finding #4: SEC definitions and measurement must be developmentally appropriate.
Research demonstrates that the nature of SECs changes over the developmental
trajectory. Like other competencies, SECs become increasingly sophisticated as
students progress from elementary to high school. Construct definitions and
measurement methods need to align with students’ developmental phases to the
extent possible. Achieving this alignment is challenging, however, because of the lack
of empirically based learning progressions for SECs. Additional research is needed to
inform the creation of learning progressions that can be applied to SEC measurement.

Key finding #5: Best practices are emerging for how to produce and use scores from SEC
measures for research and policy analysis. Research shows that approaches to scoring
SEC measures can have large effects on results stemming from scores, especially when
the scores are used to understand how children develop on these competencies and
which programs to promote SECs prove effective. Thus, best practices are emerging
for how to score SEC measures for such uses. That said, research also shows that
scores—however they are produced—should not be used in isolation for decision-
making about students, especially when the decisions are consequential.

Key finding #6: Evidence to support the use of SEC measures for high-stakes purposes is
limited. Experts caution against the use of SEC measures in state accountability
systems or for other high-stakes purposes. Almost no existing SEC measure has been
validated for such uses. As SEAs and LEAs have sought to expand school performance
measures to reflect the competencies students will need after graduation, many have
adopted portraits of graduate or other frameworks that describe cross-cutting
competencies similar to SECs, but for the most part, they are not yet measuring these
competencies on a large scale; nor are they attaching high stakes for individuals or
schools to these measures.

@ livehandbook & AFFP

Using Social and Emotional Competency Measures for Research, Evaluation, and School
Improvement | James Soland and Laura S. Hamilton



Pg.4

Evidence

Key finding #1: Evidence of validity, reliability, and fairness should be gathered to
support the use of SEC measures for a specific purpose.

For any application of measurement, users are responsible for examining three
foundational aspects of quality: validity, reliability, and fairness. The Standards for
Educational and Psychological Testing, an authoritative set of professional guidelines,
define validity as “the degree to which evidence and theory support the interpretations
of test scores for proposed uses of tests.” A critical feature of this definition is the
reference to tying evidence to a specific use. A measure developed and validated to
inform classroom instruction or provide data for a research study, for example, should
not be used in a high-stakes accountability system or for selection of individuals for
admission to institutions or programs without validity evidence to support those uses.
Put differently, validity is not a trait or property of a measure. New uses of a given
measure—no matter how well known or how often cited the original validity study
might be—necessitate additional evidence of validity to support that new intended use.

One particular threat to the validity of some SEC measures, such as those that rely on
self-reports or educator ratings of behavior, is their susceptibility to gaming (ie.,
deliberate manipulation of responses to achieve more favorable results) and to various
biases (e.g., reference bias or social desirability bias). For instance, research shows that
ratings of teachers or schools based on student surveys can be biased by classroom
composition and noninstructional factors.’? A related validity issue is the academic or
content-related context in which SECs are measured. Students who have developed
strong collaborative problem-solving skills in a science course might struggle to
display those skills in an English course. Users of SEC measures should consider the
benefits and risks associated with particular uses and should proceed cautiously if
available evidence does not support those uses.

Reliability refers to “the degree to which test scores for a group of test takers are
consistent over repeated applications of a measurement procedure and hence are
inferred to be dependable and consistent for an individual test taker; the degree to
which scores are free of random errors of measurement for a given group.” Because
reliability is linked to measurement error, it is important to consider the potential
sources of error relevant to a specific measure. For instance, a rubric that requires an
adulttorate a child’s skills or behavior is subject to measurement error stemming from
rater effects: One rater might apply the rubric more stringently than another. (As an
aside, this point was made to great effect in the Measures of Effective Teaching [MET]
project, which showed that well under 50% of the variance in ratings of teacher
effectiveness was at the level of the teacher, with much of the variance attributable to
the rater.¥) Evaluations of reliability for self-report survey-based SEC measures
typically examines the internal consistency of the items—that is, the extent to which
individual item scores correlate with scores on the other items. These reliability
measures (e.g., Cronbach’s alpha) capture information about measurement error due
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to item sampling but do not provide evidence related to other sources of error such as
occasion or context (for example, whether the student’s SECs are being evaluated at
home or in school).

Fairness refers to “the validity of test score interpretations for intended use(s) for
individuals from all relevant subgroups.”®> Although an SEC measure might have
evidence of validity based on previous administrations of the measure, that evidence
might not be relevant to all populations and settings in which the measure is intended
to be used. Students’ approaches to applying competencies are often influenced by
their social and cultural contexts. Students in societies that are more collectivist, for
instance, might be likelier to refrain from expressing disagreement or to conform to
cultural expectations when expressing emotions than students in more individualistic
societies.’® Relatively few SEC measures are supported by evidence of validity and
reliability gathered across multiple social and cultural contexts, though one
prominent exception is the Organisation for Economic Co-operation and
Development’s Survey on Social and Emotional Skills."”

Much like for academic test scores, valid uses of SEC scores for various purposes
should generally involve combining scores with other data beyond those from SEC
measures in decision-making over practice or policy. More specifically, they should be
used in tandem with other data sources—such as classroom observations, academic
performance, and school administrative data—for decision-making about students,
teachers, or schools, particularly when the stakes are elevated. As noted above, SEC
measures, especially self-report scales, contain measurement error, are sensitive to
response styles, and can be influenced by factors unrelated to the underlying
construct.!® Moreover, psychometric studies of SEC scales caution that their reliability
and validity vary across contexts and subgroups, meaning that classifications or
decisions based on a single score may be unstable or misleading.® Consequently, best
practice in educational measurement emphasizes multiple measures—triangulation
of SEC data with behavioral indicators, academic metrics, and qualitative evidence—to
support fair, accurate, and context-sensitive decision-making.?°

Key finding #2: The best approach to assessing social and emotional competencies
depends on the specific competency.

As mentioned briefly in the context of reliability, a variety of approaches to SEC
measurement are available. For example, one could ask students to directly report on
their SECs, try to have them demonstrate such skills directly, or have other people such
as parents or teachers rate those skills. Each of these approaches has limitations. In
this section, we describe various approaches that are most common, including
tradeoffs associated with their use.

Self-assessment of competencies (self-report)

Self-report measures are perhaps the most common approach to measuring SECs. For
example, the CORE districts in California administer self-report measures of SECs to
more than 1 million students every year.? Self-report measures typically consist of
brief, “fixed-form” survey items—often featuring Likert-type scales—in which
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students evaluate their own thoughts, feelings, or behaviors on a consistent set of
items. Because they draw directly on students’ internal self-perceptions, they can
efficiently capture information that no observer could easily infer. Duckworth and
Yeager? emphasize that self-reports are inexpensive, scalable, and straightforward to
administer, which makes them appealing for large-scale SEC data collection.

However, such measures have major limitations: Self-reports are vulnerable to social
desirability pressures, faking, and reference group effects, where students compare
themselves to different peer norms.>® As an example of reference group effects,
internationally, students compare themselves to peers within countries or even within
schools in a way that undermines comparisons across countries. These biases can
distort score meaning across classrooms or schools, especially under high-stakes
conditions, reducing their usefulness for accountability or teacher evaluation.?

Ratings by others

An alternative to individuals reporting on themselves is other people with knowledge
of the students reporting on them. For example, parents and teachers might report on
a student’s social awareness. Teacher report measures are common for SECs in
education: Educators rate students’ behaviors or personal qualities on the basis of
sustained classroom observations, usually through structured rating scales. This
approach leverages the fact that teachers witness students across tasks, days, and
social situations, which allows them to aggregate impressions over time. Duckworth
and Yeager? note that teacher reports can mitigate some shortcomings of self-reports
by providing an external perspective less influenced by students’ subjective standards.

Atthe same time, teacher ratings are prone to their own sources of bias, including halo
effects, varying expectations across classrooms, and systematic differences in rating
tendencies.?® Because these contextual influences vary across settings, teacher report
data should not be used for high-stakes comparisons of teachers or schools without
significant caution. For example, research shows that teacher and parent ratings of
children’s SECs can differ substantively.?’” On one hand, such differences may be due
not to rater bias but to how students behave at home versus in school (i.e., to important
contextual differences). On the other hand, evidence indicates that rating differences
relate to the race of the student and other background factors, suggesting bias could
indeed be at play.?®

Direct skills assessment

In contrast to self-report measures, direct assessments of SECs use structured tasks
or behavioral simulations—such as delay-of-gratification tests or computerized
impulse control tasks—to elicit observable behaviors linked to underlying
competencies. These tasks aim to sidestep subjective judgment by measuring actual
performance under standardized conditions. Such tasks help avoid many of the
response biases associated with surveys and may offer more behaviorally grounded
indicators of self-regulation or related skills.?° Nevertheless, these assessments face
serious practical and psychometric constraints: They are time intensive, costly to
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administer at scale, and often noisy at the individual level, and they typically lack
evidence that task responses generalize well to real-world contexts.*°

Administrative data

Another source of data germane to SECs is school administrative data. (The approach
of measuring SECs from administrative data has been considered for the workforce, as
well.)*! For example, attendance is relevant to how engaged a student is in school, with
disengaged students likelier to be chronically absent.3 In fact, given some of the
challenges associated with self-report and direct skills assessment, many states' Every
Student Succeeds Act (ESSA) plans use attendance as a nonacademic accountability
metric.>® However, such data are at best a proxy for the SEC of interest. Regarding the
attendance example, while disengaged students are less likely to attend, there are
myriad reasons a student might become chronically absent, including some beyond
the student’s direct control. Thus, such data should be used in tandem with other
measures.

Process/metadata

Yet another option is to capture metadata relevant to SECs during other activities. For
instance, research shows that, on computer-based achievement tests, the amount of
time students spend on items—especially ones that are difficult for them—correlates
highly with SECs such as academic motivation.3* A range of similar findings has also
accrued in the context of workforce preparedness.3 A review of the literature found
across multiple studies that such metadata predicted not only outcomes such as high
school completion but even later earnings.3® Researchers have further examined
school contributions to these metadata and found large school-level effects.*
However, as with administrative data, a major limitation of metadata is that such
information is, at best, an imperfect proxy for the construct of interest and therefore
should not be used in isolation. Nonetheless, metadata can provide an important piece
of information to supplement and validate more traditional scores.

Key finding #3: Emerging technologies and methods can improve and personalize SEC
measurement.

Emerging technological and methodological innovations show considerable potential
to transform how SEC measures are constructed and scored. LLMs, for example, have
shown promise to change many aspects of how SECs are created. Recent research
demonstrates the utility of LLMs in the realm of item writing.3® Although the study does
not directly address SECs, it shows that the authors' Al framework can produce a large
candidate pool of personality-scale items with strong linguistic acceptability, then
uses neural models to estimate relationships among items and internal structure—
thus creating items that perform similarly to their human-written equivalents. As an
example of a concrete Al tool created to support item writing,* this approach was
extended through AI-GENIE, an R statistical package that combines generative Al with
network psychometrics to automatically generate and vet items for psychological
constructs. These advances suggest that LLMs can likely meaningfully reduce the
human burden of item generation, a longstanding bottleneck in SEC measurement,
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including in cases such as adaptive assessment where large, diverse item banks are
essential.

In addition to item writing, LLMs and Al can predict item performance prior to large-
scale piloting. For example, researchers*® have used neural networks to forecast which
generated items would cohere into scales with high reliability. Other research has used
LLMs along with network modeling to evaluate which Al-generated items were
semantically and statistically coherent with one another—i.e., form a consistent set of
items measuring the same idea or construct (such as empathy or self-control).* These
applications of LLMs suggest that much of the costly and time-consuming human
piloting required to generate new measures could be reduced if not eliminated.
Furthermore, researchers have applied machine learning algorithms to interpersonal
assessments and found that these algorithms could largely reproduce human assessor
ratings, providing initial evidence of automated scoring viability.> These findings
imply that Al can both help determine item psychometric properties and score those
items, thereby accelerating scale development and freeing resources for other
measurement tasks.

These LLM capabilities solve some of the largest challenges in making SEC measures
more personalized through adaptation. Adaptive measures produce a real-time
estimate of the individual’s score on an outcome such as an SEC and then match an
item to that score for each question. Such personalization has several benefits,
including requiring many fewer items without sacrificing reliability. However,
adaptive frameworks—often referred to as computer-adaptive tests (CATs)—rely on
very large pools of items with known properties. Creating these item pools requires
extensive pilot testing, which is time- and resource-intensive. If LLMs can help write
the items and identify their psychometric properties, then SEC-based CATs can be
created straightforwardly. There is also software available with a built-in survey
response interface such that building CATs is far easier than in the past.** Meanwhile,
emerging research shows that CAT methods can reduce administration time and
maintain precision even in surveys in which most respondents agree with many
items—a challenge typical of SEC self-reports.*

In addition to CAT applications, LLMs have the potential to enable other
personalization approaches such as tailoring of content to students’ motivational
levels, development of items relevant to diverse social and cultural contexts, and
personalization of feedback as part of a formative assessment process.*> However,
most of these applications have not yet been widely tested in diverse student
populations or contexts.

Key finding #4: SEC definitions and measurement must be developmentally appropriate.

Developmental science demonstrates that SECs evolve unevenly and nonlinearly from
early childhood through adolescence. To produce valid, actionable information for
policymakers and educators, SEC measurement must be aligned with what children
and adolescents are actually capable of at different stages of development. Decades of
work in developmental psychology shows that competencies such as recognition of
emotions, responsible decision-making, self-regulation, and social problem-solving
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emerge at different ages and follow distinct developmental paths.*® For instance,
young children begin by identifying simple emotions before progressing toward more
complex skills, such as interpreting mixed emotions or understanding that people can
mask feelings.#’” Maturation in one domain does not automatically translate into
growth in another, so it is important to understand the developmental trajectories of
the specific competencies being measured.

Because of these developmental patterns, the method of measurement must match
the student’s age and developmental capacities to the extent possible because the
meaning of a competency, and the way it is expressed, can change over the lifespan.*®
Developmental considerations point to the importance of matching the method of
measurement to the grade level. In preschool and early elementary grades, children
lack the reading ability and self-reflective capacity needed for accurate self-reporting.
Forthis developmental stage, observational rubrics and teacher or parent rating scales
are likely to provide more accurate evidence of naturally occurring behaviors,
including cooperation and basic emotion regulation, than self-report.*°

Upper-elementary students can begin responding to carefully designed self-report
questionnaires provided the reading level is appropriate and the items use concrete,
recent, and context-specific wording (“In the last week, I..."). Studies provide some
evidence of validity for scenario-based or performance tasks that target skills such as
conflict resolution or emotion recognition among children in this age range.® By
middle and high school, adolescents possess stronger metacognitive skills and a
stabler sense of identity, which make self-report more feasible for constructs such as
belonging, growth mindset, and self-efficacy. However, it is important to keep in mind,
as noted above, that self-reports are sensitive to social desirability and reference
biases. Further, such biases may change over time as students age.”* And of course,
within any age or grade level, students’ capabilities for responding to particular types
of assessment are likely to vary.

When researchers examine SECs over time, such as when they study the long-term
effects of an intervention on growth in SECs, it is important to consider measurement
invariance. In other words, the measures of interest must function the same way
across different ages and developmental stages. For example, if the reliability of a given
item (quantified by means of item weights such as factor loadings and discrimination
parameters) differs with respondent age, then failing to account for such differences
can bias interpretation of scores. In the absence of evidence of invariance, any
observed changes may reflect shifts in respondents' interpretation of a measure or its
meaning to them rather than true growth.>

One challenge facing researchers and policymakers interested in measuring SECs
longitudinally is the lack of evidence-based learning progressions for these
competencies. A learning progression describes a pathway of increasing
sophistication in knowledge, skills, and behaviors within a domain, outlining what
learners typically know and can do at successive stages on the way to a more advanced
target®® Learning progressions help connect developmental theory, assessment
design, instructional planning, and formative uses of data by showing what prior
capacities learners must build before more advanced ones emerge. Learning
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progressions are not tied explicitly to age or grade level; an 8-year-old and a 12-year-
old might demonstrate skills associated with the same point along a learning
progression. While extensive work has been conducted to develop learning
progressions in core academic subjects,* there are almost no empirically validated
learning progressions for SECs.

Key finding #5: Best practices are emerging for how to produce and use scores from SEC
measures for research and policy analysis.

Research shows that approaches to scoring SEC measures—especially when they take
the form of brief survey instruments—can have consequences for the understanding
of broader research and policy questions related to those competencies.* For example,
scores produced by simple adding-up of the item responses (so-called sum scores)
tend to understate not only growth trajectories and the effects of interventions but also
variability in those trajectories and effects across students.*® Emerging best practices
indicate that the statistical models used to score such measures might ideally match
the nature of the study design.”” Results from a pre/post randomized control trial, for
instance, might use a statistical model for scoring that matches the multi-group
(control and treatment) and multi-timepoint (pre/post) nature of the data. Such
approaches are likelier to match true developmental patterns and intervention effects
on those patterns. A tutorial on how to approach these scoring decisions is available
from Soland and colleagues.*®

However, as discussed in the section on validity, research also suggests that even when
SEC measures are scored according to best practices, the scores should often be paired
with other data for the drawing of inferences or policy analysis.>® One reason to pair
scores with other data relates to practical significance. For example, if a growth
mindset intervention or program results in an SEC score increase of a .20-standard-
deviation unit, how does one conclude whether such a change is meaningful and
therefore worth the investment? Fortunately, tools exist to help evaluators understand
whether impacts are practically meaningful. On one hand, policymakers, researchers,
and educators can turn to meta-analyses, which summarize effects of interventions on
SECs across studies to better contextualize the magnitude of such effects. One recent
meta-analysis®® shows that, compared to students in the control conditions, students
who participated in schoolwide interventions to boost SECs saw significant gains in
skills, attitudes, behaviors, school climate and safety, peer relationships, school
functioning, and academic achievement. Such results can be used as a point of
comparison for specific results from other contexts. On the other hand, SEC scores can
be compared to empirical benchmarks for related outcomes.®* These benchmarks
quantify what “typical” gains or growth look like by student age or grade level and then
allow stakeholders to compare impacts from their own programs or policies to what is
typical. In the realm of SEC measures, two recent studies®? try to produce such
benchmarks for gains and growth over time, respectively, in SEC outcomes and offer
important caveats about when such benchmarks are and are not appropriate for
comparisons.
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Key finding #6: Evidence to support the use of SEC measures for high-stakes purposes is
limited.

Most researchers and measurement experts who have studied and written about SEC
measures have urged users to avoid attaching high stakes to the use of such
measures.®® These concerns are likely one factor contributing to the absence of SEC
measures in states’ accountability systems under the ESSA.%* The primary reason for
arguing against high-stakes usesisthelack of evidence of validity to support such uses.
Despite the growing interest in measuring SECs in educational settings, most
measures have not been validated for high-stakes uses such as admissions,
employment, and accountability. One factor that makes SEC measures particularly
unsuitable for high-stakes uses is their reliance on self-report surveys, which are
easily subject to score inflation.®

California’s CORE Districts provide an example of an effort to use SEC measures in an
accountability system without attaching high stakes to their use.®® Under a waiver
from federal accountability requirements in 2013, the CORE districts (comprising eight
California districts at the time) adopted an accountability system that incorporated
measures of SECs and school climate in addition to academic outcomes. Data from an
SEC survey were used for monitoring and capacity-building purposes, but not for high-
stakes accountability.®’” The SEC data proved useful for guiding school and district
improvement. For instance, one study finds that school-level changes in scores on the
SEC surveys were associated with changes in student achievement and attendance.®®

The lack of SEC measures suitable for accountability purposes poses challenges for
educators and policymakers who want to ensure that schools are preparing students
for postsecondary success in the context of economic, technological, and societal
changes. As SEAs and LEAs work to identify and cultivate critical competencies among
their students, they have explored new ways of defining and measuring student
outcomes. For example, many states and districts have adopted portraits of a graduate
that describe the competencies all graduates are expected to demonstrate and that are
intended to guide instruction and curriculum decisions. For the most part, however,
assessments that can measure these competencies at large scale, across diverse
populations and community contexts, and in a feasible and cost-effective manner do
not exist. Instead, assessment of SECs in these systems typically relies on locally
developed rubrics that educators or students complete.®® These rubrics, especially
when tied to high-quality, curriculum-aligned tasks, can provide useful information
for guiding instruction. But they are not well suited for large-scale data collection that
requires comparability.
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