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“By making the study of facts subservient in advance to its final purpose of a
mathematical play with symbols, not only does it fail to stimulate progress in the
analysis of these facts, but actually obstructs it” (Znaniecki, 1934, p. 231; from
Chirkov & Anderson, 2018a, p. 725).
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Summary
This paper is part of a
series: White Paper 1 –

Socio-Emotional Skills,
Quality, and Equity (Peck
& Smith, 2020b) – provides
a translational framework
for understanding the key
parts of an SEL skill set.
White Paper 2 – Measuring

Socio-Emotional Skill,
Impact, and Equity
Outcomes (Smith & Peck,
2020a) – provides
guidance for selecting
feasible and valid SEL skill
measures. White Paper 3 –

Realist(ic) Evaluation Tools
for OST Programs –
integrates the SEL
framework and measures
with a pattern-centered
approach to both CQI and
impact evaluation. White
Paper 4 – Citizen Science

Socio-emotional learning (SEL) skills are a partial but
necessary cause of children’s developmental outcomes, and SEL
skill growth is a key objective for nearly all out-of-school time
(OST) programs. The Quality-Outcomes Design and Methods (QODM) toolbox holds an integrated set of tools to measure and
model children’s SEL skills, including how they change during,
and in response to, OST programs (e.g., afterschool, school-age
child care, workforce and career preparation, arts, sports). The
Q-ODM toolbox helps organizational managers and evaluators to
feasibly and cost-effectively adopt pattern-centered measures
and models that produce actionable information for both
continuous quality improvement (CQI) and impact evaluation.
The Q-ODM toolbox addresses practical questions about
SEL skills and skill growth, such as: What is high-quality SEL
support? How much SEL skill change does our program cause in
each cycle? How much program quality does it take for stressed
children to fully engage? Does our work create equity effects?
The tools are divided into three groups: Design Tools, Analytic
Tools, and Feedback Tools. These tools increase dramatically the
value of CQI feedback for staff and the power of the analytic
models used to evaluate program impact and equity effects for
participating children. The Q-ODM toolbox was designed to
empower internal and local evaluators to conduct rigorous and
meaningful impact evaluations using existing resources (e.g.,
while they are implementing their current CQI systems). These
tools will be particularly welcomed by evaluators currently
struggling with positivist thinking and methods. 1

and Advocacy in OST
(Smith & Peck, 2020b) –
presents an alternative
evidence-based approach
to improving both the
impact and equity of OST
investments.
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I. Introduction
The Quality-Outcomes Design and Methods (Q-ODM) toolbox is a suite of tools for measuring and
modeling out-of-school time (OST) program quality, SEL skill growth, and SEL skill transfer outcomes for
purposes of both continuous quality improvement (CQI) and impact evaluation. The Q-ODM toolbox
helps program managers and evaluators (a) communicate with stakeholders about design,
measurement, and analysis issues; (b) implement Q-ODM tools using internal resources; and (c) inform
staff, management, and funder decision-making. The results of applying Q-ODM tools to the kinds of
data typically generated by CQI and evaluation projects generally support the conclusion that: For all
OST settings and systems (e.g., afterschool programs, school age child care, and workforce and career
preparation), the quality of SEL supports and children’s 2 SEL skills are partial but necessary causes of a
wide array of child outcomes (e.g., 3rd grade reading, 8th grade algebra, prosocial behavior, and positive
mental health). Given that Q-ODM tools are ideally suited for identifying and modeling diversity (e.g.,
detecting equity effects), we typically find that the impacts of high-quality SEL supports are particularly
evident for children who enter OST programs with relatively under-developed SEL skill sets.
We focus on SEL equity because children who cannot fully engage during program sessions – due to
self-regulation challenges, the setting’s low quality, or both – are unlikely to learn at the same rate as
their better self-regulated and better-supported peers. Focusing on diversity (e.g., taking account of
children with the full range of SEL skill sets, as opposed to focusing models on children with modal or
average SEL skill sets) provides clear information about equity effects. Clear information about equity
effects, in turn, provides practitioners with the kind of detailed information about children’s SEL skill
sets that is necessary for adjusting their practices to meet the needs of all children whom they serve. In
particular, given that SEL skills have a compounding effect on
many outcomes – that is, there is a dynamic complementarity
The fundamental equity
(Heckman, 2007) between SEL and other skills, such that SEL
skills beget other types of skill – it is critical for practitioners to
question is: Does the
understand every child’s SEL skill set. The fundamental equity
setting support all
question is: Does the setting support all children to successfully
children to successfully
engage with and learn from program activities? Recent work on
engage with and learn
trauma-informed practices and mindfulness can also be
reframed in terms of SEL equity, and the Q-ODM toolbox
from program activities?
provides methods for incorporating and applying information
Recent work on traumaand evidence from these areas of clinical practice.

informed practices and
mindfulness can also be
reframed in terms of SEL
equity, and the Q-ODM
toolbox provides
methods for
incorporating and
applying information and
evidence from these
areas of clinical practice.

Because instructional quality and SEL skills are so important
to achieving the goals of OST programs, it is unfortunate that
the most widely used approaches to measurement and
evaluation – positivist theory and methods (described below) –
are poorly suited to measuring and modeling quality and SEL
skill. Solutions are out there (e.g., in the form of alternative
methods and local expressions of program quality that actually
help children grow their SEL skills), but because positivist
approaches to OST measurement and evaluation generally
ignore them, the field rarely expands its toolbox, learns from its
own exemplars, or attracts the funding necessary to document
and promote high performance.
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The Positivist Challenge
We use the term “positivist” where referring to a
pervasive knot of assumptions and methods (e.g.,
behaviorist theory, psychometrics, linear statistical
models, and counterfactualism) 3 that represent a
mainstream social science consensus about valid
measurement and evaluation. Although there are many
long-established facets to the critique of this
consensus, two big ones are: (a) the misfit between
analytic models and reality, or construct invalidity, and
(b) the neglect of children’s full range of mental skills,
or consequential invalidity.

If SEL behavioral skills are a
combined function of
schemas, beliefs, and
awareness (Smith & Peck,
2020a), but measures and
models of SEL mental skills
include reference to only
beliefs, then we are probably
neglecting about two-thirds
of what is important for
understanding children’s
subjective experience of
program quality, SEL
behavioral skills, and positive
youth development more
generally.

The misfit between analytic models and reality
refers to our observation that theories and measures of
OST program quality and children’s SEL skills often fail
to focus on relevant causal forces within OST programs
or children. In particular, they typically fail to
distinguish clearly between children’s SEL mental and
behavioral skills and among different aspects of mental
skill. As a result, they rarely represent sufficiently either
the various parts of SEL skill or children’s integrated set
of SEL skills as a whole. For example, in our view,
integrated SEL skill sets almost always include three key
aspects of SEL mental skills (i.e., schemas, beliefs, & awareness) that combine to produce SEL behavioral
skill (Smith & Peck, 2020a). Further, even if the measurement items used to assess SEL skills are valid,
statistical models using these data typically fail to adequately represent children’s SEL skill sets because
the quantities they model tend to be aggregate, sample-level abstractions (e.g., means, partial
correlation coefficients, effect size estimates) that accurately represent few, if any, of the children
whose responses were used to create those statistical abstractions (Cairns, 1986; Lamiell, 2013;
Richters, 1997; Rose et al., 2012; Uher, 2019).
The implication of construct invalidity for the OST field is that the information produced by
positivist-oriented measures and models is not very useful for either the CQI efforts of program staff and
mangers or the evaluative decisions that managers and funders need to make as a part of good
leadership. In other words, just as you should not stop looking for your keys after searching under the
light, you should not give up on finding useful program impact information after obtaining nil effects
from positivist methods. Instead, keep in mind that despite whatever granular indicator-level
information about settings and children you may have, neither the measurement models by which they
are combined into scales nor the linear statistical models used to describe their interactions necessarily
represent clearly the realities of program settings, children’s skills, or their interactions. This is clearly
problematic, but it is probably not the worst problem.
The neglect of children’s full range of mental skills (or, in too many cases, the complete neglect of
any and all mental skills) is stubbornly persistent and reflects some of the decades-old criticisms of
positivist assumptions and methodology (Danziger, 1990; Mackenzie, 1977). Such neglect is one of the
profound consequences of the misfit between (a) analytic models of the relations between program
quality and children’s SEL skills and (b) the presumed, or theoretically specified, underlying reality of
program quality and children’s SEL skills. In short, if SEL behavioral skills are a combined function of
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schemas, beliefs, and awareness (Smith & Peck, 2020a), but measures and models of SEL mental skills
include reference to only beliefs, then we are probably neglecting about two-thirds of what is important
for understanding children’s subjective experience of program quality, SEL behavioral skills, and positive
youth development more generally.
This kind of benign neglect of children’s mental skills and, particularly, the full range of mental
skills, is an abiding problem for an OST field anchored and animated by the developmental concept that
children’s mental skills, enacted in context, are the primary drivers of growth and change, which is the
causal theory at the core of the positive youth development approach (Eccles & Gootman, 2002; Larson,
2000). The mismeasure and mismodeling of the full range of children’s SEL skills means that the actual
parts of SEL skill that practitioners must understand to be fully responsive to each child’s SEL history –
and to achieve more equitable outcomes – remains invisible and neglected. As a result, despite our best
intentions, the representation, understanding, and appreciation of children’s mental skills continues to
be impoverished.
Given the default positivist-type mode of inquiry that dominates the OST field, the neglect of the
full range of children’s mental skills plays itself out insidiously in real OST settings. For example, where
the complete, holistic structure of children’s SEL mental skills are not reflected in the corresponding
data and analytic models, valid decisions about setting quality, children’s SEL skills, and their interactions
remain unlikely. In particular, the pervasive neglect of children’s attachment schemas (and
corresponding emotions) and executive attention abilities is a major challenge to the rational operation
and evaluation of OST programs. Elsewhere (Smith & Peck, 2002b), where discussing Dynarski et al.’s
(2001) evaluation of 21st Century Community Learning Center programs, we provide a more detailed
discussion of positivist “methodolatry” (Daly, 1973; Pepper, 1942) and the neglect of the full range of
children’s mental skills. In short, evidence of the systemic disregard of how teachers and students feel
about the conditions of learning is reflected in the ample literature documenting and condemning the
failed “No Child Left Behind” accountability policy (Cohen, 2006; Ho, 2008; Husband & Hunt, 2015; Ladd,
2017).

The Q-ODM tools reflect
the assumption that
children have SEL mental
skills that are causes of
their behavior in OST and
other settings.

Realist(ic) Tools

Alternative pathways out of the stranglehold of positivist
assumptions and methods vary widely and lack consensus, due
largely to a complex web of "conceptual fallacies" (Uher, 2020,
p. 1), but we are making progress. The Q-ODM toolbox
provides a realist 4 and pattern-centered 5 alternative for
applied measurement and evaluation that joins a growing
number of alternatives to social science business as usual (e.g.,
Arocha, 2020; Burton-Jones & Lee, 2017; McGill et al., 2021;
Uher, 2019, 2021). Numerous examples of CQI and impact evaluation using the Q-ODM approach are
available on the QTurn website (www.qturngroup.com; e.g., Lindeman et al., 2019; Peck & Smith,
2020a; Smith & Peck, 2019). These tools are anchored generally in philosophical realism, a set of
assumptions about what’s real and what can be known about such “real” things that contrast
substantially with positivist assumptions.
Of central importance to the OST field are the ideas that individual children have mental skills, they
use these skills to actively participate in their own learning and development, and the full scope of these
skills – the holistic pattern – must be adequately reflected in our theories, measures, and models in
order to accurately and ethically describe individual change. The Q-ODM tools reflect the assumption
that children have SEL mental skills that are causes of their behavior in OST and other settings. These
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mental skills are conceived of as integrated systems composed of several different aspects of mental
functioning (i.e., schemas, beliefs, & awareness) that exist within every biologically-intact person, enable
behavioral skills, and can be assessed, more or less accurately, using properly-aligned SEL measures.
When the parts and patterns of SEL skill are reflected in theory and measures, the accuracy and
meaningfulness of data about program quality and SEL skill - and all subsequent manipulations and uses
of the data – are dramatically improved. The Q-ODM tools reflect a methodological realism 6 that sets
the rules for these subsequent manipulations. These tools focus on procedures for selecting or
composing theoretically-specified measurement items (or, indicators), measuring SEL skills and skill
growth, and modeling program impact and equity effects. These pattern-centered tools are anchored in
the assumptions of psychological realism 7 and meet the requirements of methodological realism.
The Q-ODM tools are also “realistic” in the sense that they are feasible and cost effective. In a
previous paper (Smith et al., 2019b), we suggested that afterschool systems use the Q-ODM toolbox to
“measure once, cut twice” (p. 3); that is, simultaneously set up basic internal data systems for both
continuous quality improvement (CQI) and impact evaluation. Using data for CQI purposes is generally a
noncontroversial, evidence-based practice in both OST and other fields (Lester, 2018; Smith et al., 2012).
However, many people believe that the only valid way to estimate the “impact” of OST program quality
on child outcomes is by using a design with random assignment of individuals or programs to
experimental and comparison groups. We do not restrict our definition of “impact” to experimental
designs or other counterfactualist approaches. 8 Instead, we provide an alternative and rigorous
pathway for high-capacity organizations to produce and replicate their own impact studies, with the
samples at hand.

We do not restrict our definition of “impact” to experimental designs or other
counterfactualist approaches.
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II. Q-ODM Toolbox
The Q-ODM toolbox consists of nine tools in three categories: Design Tools include Theory of
Change, Object Alignment, and Question Logic. Analytic Tools include Profile Measures, Growth
Indicators, and Impact/Equity Models. Feedback Tools including Behavior Analogy, Visual Holism, and
Benchmarks. The Tools were designed as an integrated set of methods, but each tool can also serve an
independent purpose in the process of using evidence to improve children’s outcomes.

Design Tools
children exposed to highquality instructional practices
at the point of service are
more likely than children
exposed to lower-quality
practices to undergo socioemotional skill growth.

The Theory of Change makes it easier to have internal
and external conversations about (a) how (and how much)
individual skill growth occurs in OST settings and (b) how
program quality and SEL skill growth are causes of
subsequent outcomes. The remaining design tools (i.e.,
Object Alignment and Question Logic) support internal
conversations about how to measure and model SEL skill
change; for example, how to align measures to the theory
of change to generate answers to specific questions about
antecedent causes, individual change, and subsequent
transfer outcomes. The Design Tools are focused on bringing stakeholders along as consumers and
producers of information that flows from using the tools.

Theory of Change

In a previous paper (Smith et al., 2019a), we introduced the Multilevel Person-inContext~neuroperson (MPCn) theory of change summarized in Figure 1 (see, also, Peck & Smith, 2020b).
Given the many person-in-context models found in the psychological literature, we added the term
neuroperson to both emphasize mental skills and convey our view that the three fundamental aspects of
SEL mental skill (i.e., schemas, beliefs, and awareness) are centered in three different areas of the brain
(i.e., subcortical, cortical, and prefrontal) (cf. Peck, 2007, 2009; Roeser et al., 2006; Roeser & Peck,
2009). In this view, and as shown in Figure 1, children are multilevel systems who are embedded in
multilevel social systems. More specifically, children exposed to high-quality instructional practices at
the point of service are more likely than children exposed to lower-quality practices to undergo socioFigure 1. Multilevel Person-in-Context~neuroperson (MPCn) Theory of Change.
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emotional skill growth. These bourgeoning skills can then be
applied in other settings, causing a wide variety of positive
near- and far-transfer outcomes (e.g., 3rd grade reading,
post-secondary entry). This cascade of causes and effects of
children’s SEL skill growth flows through OST program quality
and children’s mental engagement at the point of service.
The reciprocal dynamics between staff and children at
the point of service are key drivers of the SEL skill growth
process. Children who enter OST settings with lower SEL skill
and receive lower-quality instruction are unlikely to generate
and sustain mental engagement during program activities,
putting them at further risk of SEL skill stagnation or loss. In
contrast, children who enter OST settings with lower SEL skill
and receive high-quality instruction are likely to generate and
sustain mental engagement during program activities; and,
as a result, they are much more likely to experience SEL skill
growth and transfer those skills to both contemporaneous
(i.e., near transfer) and future (i.e., far transfer) settings. The
Q-ODM toolbox can be used to evaluate program
performance in terms of these basic assumptions.

Producing accurate,
informative, and useful
data requires measures
that are aligned to the
real causes and effects in
persons and settings.
Analytic models that use
those measures to
describe the relations
among features of
persons and settings are
meaningful only to the
extent that measures
adequately represent the
intended objects.

Figure 2 shows the three parts of an integrated SEL skill
set (i.e., schemas, beliefs, and awareness) that cause child
behavior in any setting. Note that emotion processes are
influenced separately by each part of an integrated SEL skill set – as indicated by the terms affect,
valence, and feelings – which means that every SEL skill set has emotional implications. Additional
details about the MPCn theory of change and corresponding Neuroperson model can be found in White
Papers 1 (Peck & Smith, 2020b) and 2 (Smith & Peck 2020a).

Object Alignment

Producing accurate, informative, and useful data requires measures that are aligned to the real
causes and effects in persons and settings. Analytic models that use those measures to describe the
relations among features of persons and settings are meaningful only to the extent that measures
adequately represent the intended objects. The following paragraphs describe some of the important
‘objects’ that exist at different levels
Figure 2. The Neuroperson Model.
of the typical OST program system and
provide examples of how measures
can be aligned to those objects.
Similar measure-object alignment
examples can be found in previous
work (e.g., Smith, McGovern, Peck,
et al., 2016, Appendix D; Smith et al.,
2017).
Organization. At the
organization level, the objects of
interest are management practices.
Do managers implement the CQI
process and shape a collaborative
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organizational culture that is comfortable with transparency about instruction? The purposes of
performance measurement cannot be served if the CQI cycle is not implemented, and the CQI cycle will
not be very effective if staff do not feel safe sharing with each other. We have used the following
measures to align with management practices: (a) CQI implementation fidelity, (b) vertical
communication between managers and staff, and (c) horizontal communication between staff. We
recommend using staff reports, as opposed to manager reports, as the source of the data about
management practices 9 (Smith, McGovern, Peck, et al., 2016).
Point of Service. Staff instructional practices and youth engagement 10 are the objects of interest at
the point of service and the primary anchors for objectivity in a set of CQI performance measures. Figure
3 shows alignment between the three parts of SEL skill and three widely used domains of program
quality: Basic Safety, Conditions of Learning, Executive Engagement. There are numerous instruments
available 11 for assessing the quality of instructional practices at the point of service, most of which
include dimensional scores (or reconfigurable items) aligned to practices that target the parts of SEL
mental skill.
Intra-Person. According to the neuroperson model (see Figure 1), the main parts of a person’s SEL
skill set exist at different levels of the self-system, such that the objects of measurement must be
considered in different terms. For example, mental objects at different levels of the self-system (e.g.,
schemas, beliefs, and awareness) change in different ways and rates, even where they are the parts of
an integrated skill that functions holistically as a uniquely structured higher-order ‘object’ within a given
child. Aligning measurement items or scales to SEL skills requires distinguishing clearly among the
various parts (schemas, beliefs, awareness, behavior) and types (functional, optional) of SEL skill at two
or more timepoints. These issues are the specific focus of White Paper 2 (Smith & Peck, 2020a).
Measures of academic achievement,
subject-matter performance (grades), and
other school-related behavior (e.g.,
expulsions, suspensions) are potential
sources of evidence of successful SEL skill
transfer from OST to school day settings.
Aligning measures to two or more objects
in the theory of change creates the
opportunity to develop benchmarks for
performance that are related to outcomes
(e.g., the benchmarked levels of
instructional quality and SEL skill growth
at which transfer outcomes occur).
Unfortunately, conventional (e.g., positivist) evaluation approaches rarely include measures that are
aligned well to the key objects within the point of service or the developing child; as a result, they rarely
provide meaningful information about the impact of instructional quality on SEL skill growth or the
impact of SEL skill growth on transfer outcomes.
Figure 3. Parts of SEL Mental Skill.

Question Logic

Q-ODM tools address practical questions about ‘how’ and ‘how much’ by using measures aligned to
the theory of change. The logic of the causal cascades represented in the theory is that higher-quality
programming, instructional practices, and children’s mental engagement cause growth in children’s
integrated SEL skill sets that influence transfer outcomes. 12 The evaluation questions in Table 1 reflect
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this guiding logic and its emphasis on instructional quality and SEL skill growth during the OST program
period. Answers to the first three questions yield valid CQI feedback known to improve quality in OST
programs (Smith et al., 2012). Answers to the second three questions yield estimates of program impact
and equity effects. 13
It is important to see the logic of the causal cascade in the questions, because the real objects of
interest (e.g., the specific practices and skills and the local terms used to identify these objects) tend to
differ across organizations and networks. However, by following the logic, users can fill in their own
specific practices and terms for quality, skill growth, transfer outcomes, and equity.
.
Table 1. CQI and Impact Evaluation Question Logic.

CQI

Impact
Evaluation

(1) What is the prevalence of low-/high-quality within and across settings?
(2) What is the prevalence of children with low-/high-skill at baseline within and across
settings?
(3) What is the prevalence of children following SEL skill growth, stability, or decline
pathways, from baseline to follow-up, within and across settings?
(4) Does exposure to higher-quality programs cause more skill change than exposure
to lower-quality programs?
(5) Do children with lower SEL skills at baseline gain as much or more than children
with higher SEL skills at baseline where exposed to high quality?
(6) Do children who were exposed to high quality, or who experienced SEL skill
growth, demonstrate improved transfer outcomes (e.g., better grade, less
recidivism)?

Analytic Tools
The Q-ODM analytics tools help evaluators and technical staff improve the validity of SEL skill
measures, create SEL skill growth indicators from multi-timepoint data, and model impact and equity
effects. Pattern-centered methods are ideally suited for evaluating OST programs because they are
anchored in strong theory (i.e., MPCn) and provide flexibility to integrate information from diverse
measures, timepoints, and levels/units of analysis. They also allow for tests of the relations between
program features that are less likely to be “under powered” or uninterpretable with small samples, a
constraint often confronting OST evaluations based in positivist theory and methods.
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Profile Measures

In pattern-centered measurement models (Magnusson, 2003), a person’s score on a given measure
(e.g, variable, scale) gets its meaning not by reference to other people’s scores on that same measure
(as in conventional psychometrics) but by reference to their own scores on other theoretically relevant
measures. Assuming measures that have been properly aligned to objects at a given level, the pattern of
scores across a set of theoretically-relevant measures
constitute a holistic measurement model for those
Pattern-centered methods are
integrated objects, typically setting quality or SEL skills.
In practice, to create profiles, indicators need to be
ideally suited for evaluating
aligned (composed, scaled) with the parts of SEL skill
OST programs because they
and then integrated in a profile measure.

are anchored in strong theory
and provide flexibility to
integrate information from
diverse measures, timepoints,
and levels/units of analysis.

Align Indicators with Objects. Often, SEL skill
measures must be composed from the items at hand 14
so that the parts of mental skill, behavior, and setting
quality can be clearly distinguished. In general, greater
“granularity” of SEL indicators improves the explanatory
power of data and analytic model (as well as the
precision of measures, as in interrater reliability 15).
Measurement item response scales (e.g., 1 = never, 3 = sometimes, 5 = always) can also be more
accurately aligned with specific objects, which can in many cases increase dramatically the usefulness of
the data for both CQI and impact evaluation.
Like reconfiguring items and scales to better differentiate the parts of SEL skill, the process of quasiabsolute scaling can also increase the accuracy and interpretability of data 16 by engaging local expertise
to define locally-meaningful levels of the item response scale. For example, the minimum level of SEL
skill necessary for a child to successfully achieve program goals is likely different for emotion
management (most of the time) compared to planfulness (some of the time). 17
Similarly, the frequency at which an instructional practice is likely to produce tangible and visible
changes in children’s SEL skills may also differ by practice. The critical difference between a practice that
achieves required levels of fidelity – suggesting that positive effects should follow – and various forms of
non-implementation that are unlikely to produce any effect can (absent empirical testing) only be
known for each indicator by asking a local expert. The utility value of the data depend decisively on the
meaning of the response-scale values, as does the clarity and interpretability of visual representations of
the data.
Integrate Indicators in a Profile. Valid indicators for the parts of SEL skill can be integrated to create
profile measures of the integrated skill set that each child brings to the setting. The procedures for
constructing pattern-centered measurement models (i.e., creating level and time-specific profiles)
include: (a) composing valid indicators, (b) imputing missing data values, (c) temporarily removing
multivariate outliers, (d) identifying an optimal set of profiles, (e) reassigning individual cases (including
multivariate outliers) to the profile group that best matches their particular profile, and (f) assessing the
reliability and validity of the resulting profile variable (Bergman et al., 2003; Vargha et al., 2015). These
procedures are described elsewhere in more detail (e.g., Peck & Smith, 2020a, App. A). Point-in-time
profiles constructed from valid SEL skill indicators constitute pattern-centered measurements models of
integrated SEL skill sets and provide the necessary basis for accurately modeling SEL skill growth
pathways. 18
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Growth Indicators

Our pattern-centered approach to measuring SEL skill growth differs substantially from mainstream
approaches 19 and addresses a number of pressing challenges to the validity of positivist measurement
and skill growth models. We tend to think about SEL skill change in qualitative, or nonlinear, terms
rather than quantitative, or linear terms, but both perspectives are generally brought to bear at
different points in the process. For example, we need to determine the extent to which an individual
child’s multivariate profile pattern at one point in time matches their profile at other points in time, and
quantitative estimates can be useful during this process. 20 We also have to contextualize individual-level
change by reference to the sample-level changes in profile patterns so that, for example, the “high-skill”
profile at T1 has the same meaning as the high-skill profile at T2. During this process, we also identify
vanishing profiles (e.g., a “very low” profile at T1 that is found at no later time) and emerging profiles
(e.g., an “exemplary” profile that appears at a later time that did not exist at T1). In other words,
individual-level changes (e.g., children’s SEL growth pathways) are defined in relation to sample-level
profile patterns that have been aligned
across timepoints to produce an ‘objective
framework’ for understanding individualWe tend to think about SEL skill change
level pathways of stability and change.

in qualitative, or nonlinear, terms rather
than quantitative, or linear terms…

With the sample-level profile
structures aligned across timepoints, an
individual-level pathway indicator is created
for each child indicating the type of change in SEL skills that occurred for each child. Although this
procedure generally reveals many different pathways, we typically focus on three simple pathway
patterns: Growth, Stability, and Decline. For example, if a child was in the low-skill SEL profile group at
T1 and a moderate- or high-skill SEL profile group at T2, they would be classified as having a T1 to T2
growth pathway. The resulting SEL growth pathway indicator is then used as an outcome variable in
impact models.

Impact Models

Path Impact Model. The Q-ODM tool for describing program impact is called the path impact model
and can be summarized as shown in Table 2. This simple model is fit to data as a test of the impact of
staff instructional quality on children’s SEL skill growth, testing hypothesis such as: Exposure to highquality instructional practices causes more SEL skill growth than exposure to low-quality instructional
practices. 21 This research design can be described as a pretest-posttest multiple groups design because
we examine how the outcome, children’s SEL skill growth, varies across several different instructional
quality subgroups. 22
The left-hand column of Table 2 indicates high or low instructional quality, and the top row
indicates the three different SEL skill growth pathways. The interior cells represent the results of
“crossing” the data for each individual child’s quality exposure and skill pathway. The cell entries (i.e.,
row percentages) represent the proportion of students who evidence each form of SEL skill growth
where exposed to each type of quality. Although many comparisons are possible across the cells, the
difference in proportions of children in the ‘High by Growth’ versus ‘Low by Growth’ cells is of obvious
interest and most closely resembles a traditional impact estimate. The extent to which cell proportions
differ from what would be expected by chance alone (or from each other) can be estimated using
relatively simple statistical tests. 23
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Table 2. Path Impact Model.
Skill Pathway
Growth

Stability

Decline

High

% of children:
high quality & skill growth

% of children:
high quality & skill stability

% of children:
high quality & skill decline

Low

% of children:
low quality & skill growth

% of children:
low quality & skill stability

% of children:
low quality & skill decline

Quality

The basic impact table can be expanded to include additional quality conditions or pathway
patterns. For example, a moderate instructional quality category could added as an additional row to
examine whether moderate instructional quality is sufficient for either producing skill growth or
preventing skill decline. The pathway columns can also be expanded to include more nuanced pathway
patterns. For example, children following a Stability Pathway could be divided into two groups: those
who started and ended in the highest SEL skill category versus those who started and ended in a lower
SEL skill category.
Prodigal Impact Model. In addition to providing a relatively strong test of the impact of instructional
quality on children’s SEL skill growth, the prodigal impact model 24 can be used to evaluate the equity of
how supports and outcomes are distributed across children and settings. We define equity as the extent
to which settings support SEL skill growth for all children, regardless of their SEL skills at program entry.
Equitable programs should promote SEL skill growth for children who enter program settings with low
SEL skills and either promote further SEL skill growth or prevent SEL skill decline for children who enter
settings with higher SEL skills. Extending from Table 2, Table 3 shows the model for a prodigal impact
analysis, which essentially focuses on children who
enter program settings with the same baseline SEL
skill profiles but whose subsequent SEL skill growth
pathways diverge over time (e.g., Stability versus
We define equity as the extent to
Growth). Equity effects are described by comparing
which settings support SEL skill
the row percentages for children in cells A and B, with
growth for all children, regardless
equally high percentages indicating that children who
of their SEL skills at program entry.
enter high-quality programs with lower SEL skills are
Equitable programs should
receiving benefits similar to children entering highquality programs with higher SEL skills. Differences in
promote SEL skill growth for
the proportions of children in cells B and C help us
children who enter program
understand the potential costs of low instructional
settings with low SEL skills and
quality for children who enter programs with low SEL
either promote further SEL skill
skills. Both comparisons demonstrate equity effects
where results equal or favor the B cell group.
growth or prevent SEL skill decline

for children who enter settings with
higher SEL skills.
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Table 3. Prodigal Impact Model.
High Skill at Entry:
Skill Pathway

Quality

Growth

Stability

High

NA

A

Low

NA

Decline

Low Skill at Entry:
Skill Pathway
Growth
Quality

Stability

Decline

High

B

NA

Low

C

NA

In summary, Table 2 presents the pathway impact model – program quality by child skill pathway –
for the MPCn theory of change; it addresses question 4 in Table 1 (i.e., Does exposure to high-quality
cause more skill change than exposure to low-quality?). Table 3 extends the discussion of impact to the
equity effect, where the quality-outcome interaction is broken out by the low- and high-baseline SEL
skill groups, which addresses question 5 in Table 1 (i.e., Do children who were low-skill at baseline gain
as much or more than children who were high-skill where exposed to high-quality?). Once the pathway
indicators and impact models have been constructed, that information – the pathway indicator or the
pathway impact model – can also be examined in relation to other potentially-relevant variables. For
example, pathways and impacts can be examined across the levels of any other variable, such as:
race/ethnicity categories to model racial equity effects; attendance at 30/60/90 days of program
participation to model dosage effects; age groups such as grades K-3, 4-6, 7-12 to model developmental
effects. Pathways and impacts can also be examined separately for groups of children across sites as a
site-performance metric or aggregated across sites to network or region levels as an aggregate
performance metric.

Feedback Tools
Feedback is the most powerful learning support for adults and children (Hattie, 2009). The Q-ODM
feedback tools help organizational leaders and evaluators engage stakeholders in data-based decisionmaking for both CQI and impact evaluation. The feedback tools described here (i.e., Behavior Analogy,
Visual Holism, and Benchmarks) heighten the value of feedback by providing readily-actionable
information about program quality and its
relation to children’s SEL skill growth.

The Q-ODM feedback tools help
organizational leaders and evaluators
engage stakeholders in data-based
decision-making for both CQI and
impact evaluation.

Behavior Analogy

A pervasive measurement challenge,
typically described in terms of construct
validity, involves the interpretation of scale
scores in terms of the specific aspects of the
people and contexts about which they are
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intended to apply. Although using multiple items to construct scale scores can increase measurement
precision, such scale scores can also undermine the power of direct analogy at the lowest level of
measurement (i.e., the measurement item) because, unlike items, scale scores tend to lack specificity
about object attributes. Q-ODM tools are designed to improve the accuracy and validity of measures, for
both the more granular item-level information as well as the information reflected in profile patterns, by
promoting the selection and construction of measures suitable for direct analogy to real objects.
Behavioral observation items created using the Q-ODM toolbox generally include granular
descriptions of behavior that are direct analogies to the adult and child behaviors that actually occur
during OST program offerings. As an example, the top panel of Table 4 contains an observational
measurement item and summary data for staff practice aligned to the Awareness part of youths’ SEL
mental skill, whereas the lower panel contains an observational measurement item and summary data
for youths’ behavioral expression of the Awareness skill. Both of these items involve the use of
awareness skills. During youth planning activities that were happening in less than 30% of programs,
only about 50% of youth were clearly using planning strategies.
Although scale scores can be useful for many purposes, we encourage clients to consider the
meaning and utility of their data in terms of the specific items used to generate scale scores. For
example, although the items shown in Table 4 contribute to their respective scale scores, in which their
specific meaning would be lost, there is generally a substantial amount of useful information that can be
derived by looking specifically at the item-level information. Accordingly, we generally provide clients
with a list of low-scoring items so that they can see the specific staff and youth behaviors they may want
to consider or work on. In the current example, such item-level data have some fairly clear implications:
First, youth attending these programs are missing opportunities to practice the mental skill of
awareness, and many youth are not taking the opportunity when presented. Second, if executive
function skills are important to program goals and outcomes, these infrequently used practices are clear
targets for improvement.
Table 4. Low-scoring Items.
Program Quality Item - Staff provide a structured opportunity
for youth to make plans (e.g., youth write down next steps for
a project; students converse about how they are going to
accomplish goal).

“Practice Not Observed”
in 70% of Settings

Youth Behavior Item - How often did the youth evaluate
alternative plans for reaching a specific goal (e.g., develop
plan-B)?

“Behavior Infrequently
Observed” in 44% of
children

Visual Holism

Holistic data visualizations for quality and skill data are useful feedback tools for communicating
results and supporting person-in-context reasoning. The meaning of complex multivariate data on, for
example, staff practices and children’s SEL skills can be simplified by summarizing multiple scale scores
as skill and quality profile patterns. The information contained in profile variables is most easily
understood when conveyed as a visual-spatial pattern (i.e., the tops of the bar graphs for each profile).
Assuming the selected measures have been properly aligned to the relevant attributes of people or
settings, the person (child skill) and context (setting quality) profile patterns represent the children and
settings as holistic, integrated objects. Further, as described above, the interactions (e.g., impact)
between settings and children can then be summarized using relatively simple tables. 25 In essence,
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because Q-ODM measurement items and scales are sufficiently detailed,
aligned, and complex in theory and composition, their interactions can e
modeled relatively simply.
Figure 4 shows an illustrative subset of SEL skill profiles that were
identified using four SEL behavioral skill scales, aligned roughly to the
four parts of the neuroperson model: Basic Schema Control (e.g.,
behaviorally manages emotion), Emotion Beliefs (e.g., uses emotion
words), Executive Awareness (e.g., makes plans), Complex Behavioral
Skill (e.g., fulfills group roles). These profiles were drawn from a larger
set of nine profiles, so Figure 4 represents about 43% of the sample. 26
Figure 4. Children’s Baseline SEL Skill Profiles.

5

Basic Schema Control
Executive Awareness

Emotion Beliefs
Complex SEL Behavioral Skill

4
3
2
1

Profile 1

Profile 6

Profile 8

Profile 9

Consider the two moderately-low profiles: 6 and 8. Profile 6
represents children who entered the OST setting with some knowledge
about emotions but who did not manage those emotions well or focus
very effectively. Profile 8 represent children who have basic self-control
but appear to be withdrawn from engagement with the setting. These
two groups – which might be viewed as “externalizers” and
“internalizers” – may require responses as different as the those
required by the all-high and all-low groups. Also suggested by Figure 4,
using either Basic Schema Control (blue bar) or Emotion Beliefs (orange
bar) as single variables, it is possible to rate the children in profiles 6 and
8 as having sufficiently high skill for success in the setting when, in fact,
they scored low on all of the other parts of the integrated SEL skill set.

The information
provided by the
profile pattern (or
shape) dramatically
improves the
interpretability of
complex (holistic)
information and
invites staff into
reasoning about real
children’s SEL skill
sets, unclouded by
the idiosyncrasies of
any particular child
and yet with data
representing the
unique skill set of
every individual child
in the program… The
person (child skill)
and context (setting
quality) profile
patterns represent
the children and
settings as holistic,
integrated objects.

This holistic perspective on children’s SEL skills highlights the extent
to which a group statistics (e.g., means, correlations, regression
coefficients) associated with single SEL variables or dimensional
constructs may fail to apply to many children or even reveal much
useful information about any child. The information provided by the
profile pattern (or shape) dramatically improves the interpretability of
complex (holistic) information and invites staff into reasoning about real
children’s SEL skill sets, unclouded by the idiosyncrasies of any particular
child and yet with data representing the unique skill set of every
individual child in the program. 27
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Benchmarks

Benchmarks are a critical tool for CQI systems.
Information gleaned from prior cycles is typically the
most accurate predictor of performance observed
during subsequent cycles. Figure 5 presents four
instructional quality profiles for OST programs using
three SEL quality indicators: Supportive Environment
(e.g., staff models skills), Social Interaction (e.g., teams
pursue goals), and Executive Engagement (e.g.,
planning and reflection) from the Palm Beach County
Program Quality Assessment (High/Scope, 2006; Lindeman et al., 2019). Each profile represents a
subgroup of programs characterized by a distinct instructional approach, with 14% of programs
characterized by the lowest-performing profile and 16% characterized by the highest-performing profile.
In our terminology, benchmarks refer to a pattern of instructional practices (e.g., exemplary or high)
that are visible in the profiles and that have also been validated as thresholds at or above which positive
impacts on children’s SEL skill pathways have generally been observed.

Sites characterized by the
highest-quality profile are
exemplars of both best practice
and programs with strong fit and
responsiveness to children’s
local circumstances and cultures.

Figure 5. Key Instructional Quality Profile across Three QIS Years.
Support

Interaction

Engagement

5
4
3
2
1

Very High
16%

High
16%

Moderate
54%

Low
14%

Drawing from the applied evidence base for this widely used quality assessment tool, we can tell
the following story: “Very High” (or, Exemplary) corresponds to very high-quality participatory
instruction (aka, positive youth development pedagogy; Smith et al., 2010). Sites characterized by the
highest-quality profile are exemplars of both best practice and programs with strong fit and
responsiveness to children’s local circumstances and cultures. “High” quality instruction is the
benchmark for effective OST programs, particularly where serving adolescents, whereas “Moderate”
quality instruction corresponds to a blend of middling programs of different types, primarily elementary
programs, that are often characterized by the frequent use of direct instruction (aka, staff-centered
pedagogy; Smith et al., 2010). “Low” quality instruction corresponds to the inconsistent use of most of
the instructional practices associated with each of the instructional quality domains assessed by most
versions of the Program Quality Assessment observational rating tool. Settings with low-quality
instruction – e.g., where program staff fail to implement basic safety and youth engagement practices –
can put vulnerable students at greater risk and compound SEL inequity. Although high-quality
instructional practice profiles are the recommended benchmark, exposure to moderate-quality
instructional practices may also be sufficient to promote SEL skill growth in some circumstances
(Lindeman et al., 2019). Unfortunately, children who enter moderate-quality settings with relativelyhigh SEL skills often struggle to sustain those skills (i.e., they often evidence SEL skill decline).
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III. Evidence for Policy Change
Socio-emotional skill learning can be described as a process of basic and advanced self-regulation
that promotes the development of both automatic and intentional forms of agency (Peck & Smith,
2020b). This process is facilitated best where children and youth are supported and trusted to make
decisions about things that affect them (Smith, McGovern, Larson, et al., 2016). The Q-ODM tools
described here are intended primarily for CQI managers and impact evaluators working in or with OST
programs, although they have obvious implications for any educational context (e.g., schools, early
childhood). They are designed specifically for use with developmentally-focused interventions; that is,
programs focused on SEL skills and academic enrichment through active learning in mixed groupings.
Positivist social science methodology has not served well the OST field’s needs or purposes and will
likely continue the pattern of hegemonic underperformance into the foreseeable future.
In our minds, the key issue is how to most quickly and effectively promote the improvement of
services for children, particularly in the face of growing and changing needs that are unlikely to abate. As
pandemic, political, and climate-related disruptions to normalcy increase, organizations and institutions
will need to be flexible, nimble, and increasingly responsive to such novel conditions. Meaningful
performance feedback is perhaps the most integral ingredient in all CQI systems, so we hope that the QODM tools will help organizations become more responsive to their own staff’s and children’s SEL skill
learning needs.
One critical issue that was omitted from our discussion is the cost and practicality of implementing
the Q-ODM tools. Here, we simply note that some of these issues have been addressed elsewhere (e.g.,
Grossman et al., 2009; Smith, 2013; Smith et al., 2018) and that the tools were designed to fit the kinds
of data widely collected in the OST field. In addition, it is worth noting that many school districts in the
United States, in responding to their state ESSA (Every Student Succeeds Act) plans, are currently
collecting most of the different types of data recommended for use with the Q-ODM tools, making
pattern-centered approaches to assessing quality-outcome relations for schools primarily a matter of
secondary data analysis.
Finally, because the Q-ODM tools include supports for the measurement and modeling of both
manager/staff practices and children’s SEL skills and outcomes, they are especially well suited for
evaluating the impact of QIS and other Quality Rating and Improvement Systems (Shen et al., 2011;
Zellman et al., 2008). These evaluations require attention to the full cascade of causes and effects that
flow from network level rules and resources, to organizational cultures and management, to
instructional practices at the point of service, and to children’s engagement and SEL skill growth
(Lindeman et al., 2019). These improvement systems, and the policies that support them, are important
because they offer a viable and evidenced-based way to turn our organizations and services toward
greater recognition of the intrinsic, and often untapped, potential that adults and children bring to
educational settings.
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Notes
We refer to variable-centered theory and methods, psychometrics, and generalized linear modeling strategies in
particular (e.g., ANOVA, regression), as positivist theory and methodology. As described within the disciplines of
history and philosophy of science (Arocha, 2020; Baily & Eastman, 1994; Buchanan, 1998; Burton-Jones & Lee,
2017; Chirkov & Anderson, 2018a, 2018b; Michell, 2003; Staats, 1991), application of positivist methods results in
pacification of the research participants (e.g., staff, students) by limiting the range of relevant performance
indicators to behavior and simple beliefs (Danziger, 1990; Mackenzie, 1977), in part because of the tight linkage
between positivist methodology and the psychological ideology of behaviorism that, in its modernized form, also
emphasizes a reductionist perspective (in this case operationism) on mental skills. One of the primary benefits of
realist and multilevel thinking is that data collection, reduction, and analysis are more likely to reflect a match
between theory and method. If we accept that person-in-context systems are real, multilevel systems, then we
should also accept that traditional forms of positivist, variable-centered thinking and analysis are severely limited
(Bergman & Vargha, 2013; Bergman et al., 2003; Cairns, 1986; Holland, 1995; von Eye & Bergman, 2003).
1

2

For simplicity, we generally use the term children where referring to children and youth, ages 5 to 18.

Behaviorist theory is generally incompatible with person-centered theory, mainly because it ignores mental skills
and treats behavioral information as if it were sufficient for understanding children’s development (Mackenzie,
1977). Psychometrics are used to engender a false sense of precision and generally fail to accurately represent
either the different parts of an individual’s SEL skill set or the integrated SEL skill set as a whole (Chirkov &
Anderson, 2018a, b; Grice et al., 2017; Uher, 2019). Linear statistical models assume that people (and contexts) are
homogeneous (Richters, 1997) and focus on average effects that do not necessarily apply to any particular person
(or context) (Rose et al., 2012; von Eye & Bergman, 2003), rendering them theoretically “anemic” (Grice et al.,
2017) and compounding the problems of psychometrics and intent-to-treat experimentalism. The counterfactual
contrast (particularly of the no-treatment variety) lacks ecological validity and obscures meaningful individual
differences in SEL history, SEL skill change, and exposure to various degrees and forms of treatment.
3

Although there are many varieties of realism (cf. Astbury, 2013; Eronen, 2019; Stedman et al., 2016), according to
Arocha (2020), “all scientific realists adopt at least two basic theses: one ontological and one epistemological
(Bunge, 2014; Haig & Evers, 2015). The ontological thesis is that the world is real and it exists independently of our
knowledge of it. The epistemological thesis is that reality is knowable, albeit often approximately and mostly
indirectly” (p. 3). This is the kind of realist(ic) approach we apply to CQI and impact evaluation.

4

5

In general, the pattern-centered theories and methods in the Q-ODM toolbox were developed by social scientists
interested in methodology and holistic, developmental systems theories characterized by concepts such as selforganization, process dynamics, person-by-context interactions, ecological and social contexts, multilevel systems,
and life-course or lifespan development. Much of this work was in direct response to the perceived limitations of
narrowly-defined behaviorist theory, psychometrics, variable-centered statistical models (e.g., ANOVA and
regression), and the overly strict reliance on experimental methods and counterfactual designs (i.e., the positivist
approach to social science). Pattern-centered approaches provide a realist, and realistic, alternative to these
positivist measurement and analytic approaches.
We use the term methodological realism (Leplin, 1986) to indicate that the methods we use to measure and
model the constructs included in our theoretical framework (e.g., schemas, beliefs, and awareness) are based on
the assumptions that (a) the construct names refer to real entities (e.g., not conceptual abstractions) and (b)
properly-aligned methods can yield information about the nature and function of these entities.

6

We use the term psychological realism (Pavitt, 2016) to indicate our assumption that the constructs included in
our theoretical framework (e.g., schemas, beliefs, and awareness) are something real and do something real (cf.
Allport, 1961). However, although we tend to assume “the nonepiphenomenal status of psychological kinds, that
is, their causal powers, or their participation in causal relations” (Held, 2014, p. 188), we qualify this assumption by
noting, for example, that any given thought or feeling may or may not be nonepiphenomenal, depending on its

7
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specific role in specific instances. In other words, a thought might be epiphenomenal in relation to
contemporaneous behavior while being nonepiphenomenal in relation to the contemporaneous construction and
encoding of a new belief.
There are variety of ways to examine program impacts that do not involve randomized-control trial (RCT) designs.
For example, consistent with theory-based approaches to evaluation that emphasize realist conceptualizations of
substantive and cascading causal forces (Chen & Rossi, 1983; Pawson & Tilley, 1997; Rogers et al., 2000; Stame,
2004; Stern et al., 2012; Urban & Trochim, 2009), quasi-experimental designs applicable to most OST programs
involve no random assignment of participants or settings to a “control” or comparison group that does not
experience exposure to the program. Our pattern-centered approach to impact evaluation can include RCT designs
but is more akin to methods designed for understanding complex adaptive systems (Holland, 1995) than simple
bivariate relations between the ‘intent to treat’ and the intended program outcomes (e.g., Rihoux & Ragin, 2008;
Schneider & Wagemann, 2012; Stern et al., 2012).
8

Staff reports on management practices are generally viewed as more valid than manager self-reports of their own
practices due to several common sources of survey method bias, such as demand characteristics (e.g., where
respondents provide answers that fit their expectations about the purpose of the study or measure) and social
desirability (e.g., where respondents provide answers that make them look good or avoid embarrassment).

9

In direct response to adult practice, youth engagement occurs in each moment of OST programming. Measures
of mental engagement correspond to the Awareness part in Figure 2; specifically, the thoughts and feelings young
people experience while at the point of service. Our recommended measure of youth engagement includes youth
self-reports of interest, challenge, and stress during a specific offering.

10

Program quality and setting measures include the Youth Program Quality Assessment (Smith & Hohmann, 2005),
the Classroom Assessment Scoring System (Pianta & Hamre, 2009), the Early Childhood Environment Rating Scale
(Harms & Clifford, 1980), the Preschool Program Quality Assessment (High/Scope, 2003), and numerous other
‘teacher’ observation tools now on the market, such as the Danielson Framework (Danielson, 1996), the 5
Dimensions of Teaching and Learning (University of Washington Center for Educational Leadership, 2016), and the
Thoughtful Classroom Teacher Effectiveness Framework (Silver Strong & Associates, 2013).
11

Further, cause-effect relations along such developmental cascades (Bornstein et al., 2013; Masten & Cicchetti,
2010) are much stronger (and often strictly) between objects at adjacent levels than more distal levels. For
example, high-quality instructional practices are more strongly associated with children’s engagement at the point
of service and SEL skill change than with transfer outcomes.
12

For readers familiar with the literature on the aptitude-treatment interaction (Cronbach & Snow, 1977), this
group of questions has been of great interest to psychologists and education evaluators within the positivist
tradition, even though their efforts to successfully address these questions have been undermined substantially by
inconsistencies of theory, method, and results.

13

Reconfiguring items into scales not intended by test developers can be a useful or necessary way to address
validity issues that have direct practical utility by making previously conceived and collected data more useful for
everything that follows (e.g., subsequent manipulations, interpretations, and decisions).

14

If observers can reliably identify particular behaviors in a specific types of settings, different aspects of behavior
can be defined as indicators of high or low skill by being present or absent for any child in a parallel setting.
However, this kind of indicator often requires a methodological grounding in formative measurement models
(Diamantopoulos et al., 2008) and modeling with ordinal and categorical variables (Grice, 2015).
15

If each variable selected for inclusion in a holistic description of a person or context has the same set of response
options, and these response options have clear interpretations after combining items into scales, these variables
can generally be used in their original form. However, the process of combining items into scales often involves
first converting the original response scale values across a set of items that use different response scale values to a
common quasi-absolute response scale (Bergman & Magnusson, 1991; Bergman et al., 2003). Ideally, this
standardization is based on expert practitioner knowledge about critical thresholds in the respective scales.
16
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As an example, consider the following behavioral observation rating Item and corresponding response scale (i.e.,
0 = never, 1 = about half the time, 2 = almost all the time): How often did the youth describe the reason for their
feelings when upset (e.g., “I got into a fight with my mom” or “he called me names”)? During quasi-absolute
scaling, local expert practitioners told us that a score of 2 was the meaningful threshold for self-regulation in their
programs: children scoring in the 1 or lower range were in need of more support from staff and were not likely to
be experiencing positive youth development. In contrast, for the item, How often did the youth easily manage both
positive and negative feelings (e.g., didn’t lash out at others when feeling bad; didn’t brag or gloat when feeling
good)? using the same response scale, expert practitioners said that a score of 2 was the benchmark for
effectiveness in the setting.
17

For example, the pattern-centered measurement approach yields categorical variables indicating a specific SEL
skill profile for each child at each point in time (see White Paper 2, Smith & Peck, 2020a), and the pattern-centered
analytic approach yields intraindividual child SEL skill growth pathways by linking time-specific SEL skill profiles
across time (e.g., using LICUR – i.e., linking clusters after removal of a residue [Bergman, 1998] – cross-tabulation
analysis, or loglinear modeling [von Eye & Niedermeier, 1999]). This method identifies normative patterns of child
SEL skill growth (or instructional practices), where they exist, yet also allows for a mid-range of generalizability
reflecting subgroups of children (or adults) characterized by relatively non-normative profiles and pathways of SEL
skill growth (or instructional quality) that are difficult to represent using linear quantitative models (because the
scores from such non-normative cases are typically handled, by default, as if they reflect measurement or
modeling error in variable-centered models).
18

In contrast to most variable-centered methods, which define growth in terms of rank-order stability (e.g.,
whether a child grows more or less than another child, as opposed to the absolute amount of growth) or meanlevel stability (which reflects the average shape of growth) on single variables, pattern-centered methods focus on
holistic, person- or context-centered, multivariate growth pathways. Multivariate growth pathways are defined by
first identifying multivariate profiles for each person (or context) at two or more points in time, ideally where all
variables have response-scale values with the same meaning at every point in time, and then by examining how
each person’s (or context’s) profile shape changes as they move through time (e.g., moving from lower-skill to
higher-skill profiles). This approach to assessing children’s SEL skill growth, as well as its causes and consequences,
requires first identifying the range of sample-level growth states (i.e., time-specific profiles) into and out of which
children move through time, before considering each child’s individual-level growth pathway. For example, the
profile pattern for the highest profile at the first timepoint might correspond more closely to the profile pattern for
the second-highest profile at the second time point; in this case, the highest profile at time 1 would be coded “2”
(instead of “1”) so that it corresponds to the second-highest profile at the second time point, which would also be
code “2.” Following this alignment across time, individual-level pathways can be coded into growth, stability, and
decline categories by reference to the sample-level profile patterns that were aligned across all timepoints.
19

The pattern-centered model for individual-level skill growth (e.g., student or staff skill) requires first calculating
and aligning profile patterns by reference to the profile centroids - the geometric center of the variable values
corresponding to a profile pattern. The distance between two profile centroids (i.e., the set of means on the profile
variables within each profile group) can be described in terms of the average squared Euclidean distance (ASED).
The ASED metric is used to generate quantitative estimates of the similarity between profile patterns across
different timepoints. With this quantitative similarity information, we can align the sample-level profile patterns
across time so that, for example, the meaning of a “high-quality” profile pattern is the same at all points in time
(see note 19, above, and Appendix D, in Peck & Smith, 2020a).
20

21
The logic of this path impact analysis can be extended by integrating profile and path variables for both quality
and SEL skills into variable-centered models, along with any potentially relevant confounding variables (e.g., adding
covariates or propensity scores). Including these covariates in the model provides a stronger basis for establishing
the extent to which SEL skill changes are caused by differences in instructional quality as opposed to other factors,
like selection bias, in which ‘pre-test’ differences on potentially confounding variables between children exposed
to high- versus low-quality cause the observed pathway differences.

This “skill growth by levels of quality” design has been used with some frequency in early childhood evaluations
(e.g., Karoly, 2014; Thornburg et al., 2009) and was the subject of extensive study in the literature on aptitude-

22
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treatment interactions (Cronbach & Snow, 1977). In our analysis, the main threats to the validity of a conclusion
such as, higher-quality instructional practices have more positive impacts on children’s SEL skill growth than lowerquality instructional practices, would be selection bias, or pre-existing differences between children exposed to
high- versus low-quality instruction, or selection-maturation interaction, where the pre-existing differences pertain
specifically to differences in children’s SEL skill maturation rates. Each impact effect can be examined separately at
two or more levels of a potentially-confounding variable; or, profile and pathway variables can be integrated into
standard linear models (e.g., logistic regression models that use student SEL growth pathway variables as the
criterion, staff instructional profile variables as predictors, and potentially-confounding variable as covariates; Peck
et al., 2008).
An omnibus chi-square test reveals the extent to which there are systematic relations between instructional
quality and skill growth. Cell-specific adjusted standardized residuals reveal the extent to which each of the
observed cell counts differ from what would be expected from chance relations between each of the respective
forms of instructional quality and skill growth.
23

Where there are no measures of potentially-confounding variables or no information about what kinds of
potentially-confounding variables might exist, impact effects can be examined using prodigal analysis (Cairns &
Rodkin, 1998). Prodigal analyses shift the focus from the full range of possible pathways (e.g., of SEL skill growth)
to a series of focused contrasts between (a) children who follow the pathway that would be normatively expected
given their initial profile pattern (e.g., low-skill children remaining low-skill across time) and (b) children who
deviate from the pathway that would be normatively expected given their initial profile pattern (e.g., low-skill
children who develop higher skills across time). By framing these prodigal analyses in terms of all the children who
begin a particular time period in the same profile subgroup, we guard against potential selection effects by
increasing the probability that children who share the same baseline profile also share characteristics that may
otherwise differentially impact their growth or, in particular, the effects of staff instructional quality on their SEL
skill growth (Roeser & Peck, 2003; Feinstein & Peck, 2008).
24

Although “it seems reasonable to assume that because developmental phenomena are multi-determined and
complex, the procedures and statistical analyses employed to study them should be equally complex…. Exactly the
opposite conclusion may be reached if the principal task for developmental research is to understand and clarify….
Parsimony in analysis may be permitted because the major analytic solutions have already been reached in the
conception of the study, in the methods adopted, and in the forms of the data available for analysis (Cairns, 1986,
p. 100, emphasis added).
25

These data were drawn from a baseline sample of 1159 mostly elementary-aged children in OST programs in
Palm Beach County, Florida during 2017.
26

27
Organizing multilevel, multivariate complexity by reference to relatively-homogeneous subgroups allows us to
avoid the pitfalls associated with overly general sample-level averages and overly specific idiosyncratic particulars
(cf. Kluckhohn & Murray; 1948; Roeser & Peck, 2003). In short, dispensing with typically unrealistic assumptions
characterizing variable-centered approaches (e.g., linear, additive interactions across variables and homogeneity in
casual structures across persons and contexts) allows us to represent complex interactions characterizing
proximally-integrated systems with fairly simple, pattern-centered, categorical variables (cf. Grice, 2004; Grice et
al., 2006, 2015).
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