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Background / Context: (Note: the format of this conceptual paper differs from a typical SREE
empirical paper. Accordingly, we do not attempt to divide up into the SREE-suggested sections.)

Policy research on children is heavily balkanized by discipline. Economists bring strong
experimental and quasi-experimental methods to their policy research, and recognize in their
conception of causation that policies may have heterogeneous treatment impacts. But economic
theories make few concrete predictions regarding either the nature of that heterogeneity or the
processes by which the black-box policy impacts they estimate come about. Sociologists bring a
sophisticated conception of the many contexts (e.g., neighborhoods, schools) in which children
develop, but rarely link such conceptions to the circumstances of individual children within a
given context.

Developmental psychologists have strong conceptual models of how policy interventions and
other environmental conditions may differentially affect children within and across
developmental stages — birth to school entry, middle childhood, adolescence and early adulthood.
And while they have developed some of the most rigorous and consequential child interventions
(e.g., Perry Preschool, Abecedarian), some of which incorporate random-assignment evaluation
designs, most of their empirical research relies on nonexperimental data and relatively weak
causal empirical methods.

To generate hypotheses regarding the likely impacts of education policies across and within
children’s developmental stages, we draw from the developmental psychology literature and
conceptualize the importance of the congruence (“fit”’) between the developmental needs of
children and youth and the design and nature of the intervention policies for understanding the
nature of program treatment heterogeneity. In this view, children and youth profit from
interventions to varying degrees, for two fundamental reasons. First, policies may not fit the
developmental stage of the children or youth they target. We call this stage/policy fit. Second,
there is substantial variation in treatment impacts across children within a given stage. We call
this child/policy fit. We discuss each of these in turn and then apply them in the context of early
childhood intervention programs.

Stage/policy “fit.” Children in different developmental stages vary in their responses to
policies because of differences in the fit between policy-induced changes in children’s immediate
environments and the accomplishment of stage-salient developmental tasks (Bronfenbrenner &
Morris, 2006). For example, the potential for high payoffs to education interventions mounted
early in childhood is supported by evidence regarding the critical importance of early childhood
for brain development (Knudsen et al., 2006) and formalized in economic models of human
capital development (Cunha and Heckman, 2007).

Not all policies fit the needs of the children and youth they target, as seen in Eccles’ seminal
work. Eccles et al. (1993) argue that the primary/middle-school model of education structure is
inferior to an integrated K-8 structure because middle schools are ill-matched to the emerging
developmental demands of children as they transition to adolescence. Transitioning children are
in special need of close relationships with adults outside of their homes, and yet the transition to
middle school involves moving from a single teacher to multiple teachers; heightened concern
about their status relative to peers is exacerbated by middle-school tracking; needs for more
complex academic tasks are often met by more rote teaching styles; and needs for self-
determination, participation in rule making and emotional support are met by increased middle-
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school regimentation and rigid disciplinary policies. As a consequence of these ill-fitting features
of middle school, it is argued, too many students disengage from their school-related work and
focus on peers and other non-school priorities.

Child/policy fit. Issues of program “fit” can also arise among children within the same
developmental stage and are a likely source of heterogeneous treatment effects (Imbens &
Angrist, 1994). As we detail below, early childhood interventions such as Head Start and Early
Head Start are geared toward providing learning experiences to children whose family
environments are unlikely to provide enough of them. Thus, they “fit” better, and likely generate
larger impacts, for children from economically disadvantaged than advantaged circumstances. A
second interesting “fit” hypothesis is that high-quality child care has particularly positive impacts
and low-quality care has particularly negative impacts on children with difficult temperaments
(Pluess & Belsky, 2009). Middle- and high-school programs aimed at preventing the onset of or
reducing smoking, drinking and drug use are typically geared toward normative rather than
problematic development. Thus they likely “fit” better for students who have not yet
experimented with these substances. In the case of deviant students, these programs may even
generate unintended negative impacts (Dishion, McCord & Poulin, 1999). Sometimes “fit”
issues arise from the nature of the intervention. High-school exit exams focus attention on the
differential impacts on children with achievement skills near or far from the pass/no pass
thresholds. A fundamental premise of our conceptual approach is that effective policies must fit
with individual children’s achievement of stage-specific developmental tasks, and the degree of
fit is a powerful predictor of program treatment heterogeneity.

An application to early childhood intervention programs

The child/policy fit framework can be illustrated with treatment effects heterogeneity in
early childhood intervention programs. A central proposition of bioecological theory
(Bronfenbrenner & Morris, 2006) and life course theory (Elder, 1996) is that experiences have
differential impact depending on the individual’s developmental status and personal and family
characteristics. Both human and animal studies highlight the critical importance of early
childhood for brain development (Sapolsky, 2004; Knudsen et al., 2006), while some economic
models of human capital development (e.g., Cunha and Heckman, 2007) presume that preschool
cognitive and social-emotional capacities are key ingredients for success during the school years.
Social cultural development theories of learning and the conceptualization of a zone of proximal
development (Vygotsky, 1978) focus on the quality of the match between the child’s background
and skill level and the level and quality of instruction, hypothesizing that learning occurs when
quality instruction is slightly above the child’s skill level.

In the context of early childhood intervention programs, these ideas lead to competing
hypotheses about differential program effects in developmental research and theory. Two of
these hypotheses are relevant to children’s participation in high quality early education programs
and specify who is expected to derive greater benefit from these high quality programs. The
compensatory hypothesis (Rutter, 1987; Sameroff & Chandler, 1975) predicts that children who
are at risk because of economic disadvantage, low skills, difficult temperaments, etc. derive
greater benefit from skill-building high quality early education programs relative to children who
are not at risk. This hypothesis provided the rationale for the initial and continued funding for
programs such as Head Start and Early Head Start. Two alternative hypotheses, accumulated
advantages and skill begets skill (Cunha and Heckman, 2007) posit that children with greater
initial individual abilities (skill begets skill) or less-risky advantage-laden family environments
(accumulated advantages) will derive greater benefits from high quality early education
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programs than less advantaged peers because of their ability to build on existing skills or family
advantage.

The compensatory hypothesis is depicted in Figure 1. Child care quality runs along the X
axis while some valued child achievement or social-emotional outcome runs up the Y axis. The
parallel lines for high- (solid) and low- (dashed) risk children reflect assumed modest and
parallel boosts in child outcomes as child care quality improves. The compensatory hypothesis
(shown with the non-linear dashed line) presumes that the fit of a well-designed high-quality
program to the needs of high risk children produces positive benefits that may reduce or even be
sufficient to eliminate the outcomes gap between higher and lower-risk children.

In contrast, the accumulated advantages hypothesis presumes that the higher skills of lower-
risk children will increase the productivity of investments like child care quality and impart a
steeper slope for low-risk relative to high-risk children. In terms of Figure 1, a steeper slope to
the low-risk relative to high-risk line would produce a larger between-group gap in the high-
quality condition.

A special case of accumulated advantages hypothesis is the skill begets skill hypothesis, in
which attention is focused on the child’s own baseline cognitive and noncognitive skills. To
motivate this hypothesis, Cunha and Heckman (2008) develop a model of the production of
human capabilities that includes the cumulative role of cognitive (SC ) and noncognitive (SN)
skills, as well as skill investments (I) made by families, preschool programs and schools in
producing adult human capital 4. To focus on preschool investments, we distinguish the periods
birth to age 3 (period 1), and ages 4 to 6 (period 2).

At birth (period 0), children have endowments of cognitive potential and temperament (S,
S™o) that reflect some combination of genetic and prenatal influences. It is assumed that school
readiness human capital (%) is a product of an individual’s eventual period 2 cognitive and
noncognitive skills: h = g(SCQ, S™, ). Cunha and Heckman (2008) presume that achievement-
related skills in period ¢ are a product of both cognitive/achievement and noncognitive skills in
the prior period, plus current-period investments:

(1) SS=f(SS SN .

Our concern is with how skills acquired during 7 = 2 are related to both the achievement and
noncognitive skills (Scl, SN 1,) that children bring to preschool, coupled with the interaction
between those start-of- preschool skills and the preschool investments (Ikz) themselves. Indeed, it
is this interaction, in which the productivity of a child’s preschool investment is presumed to be
enhanced by higher skill levels coming into preschool, that isolates the “skill begets skill” effect.

Other hypotheses have focused on differential effects of poor quality programs on child
developmental outcomes. This cumulative risk hypothesis (Sameroff & Chandler, 1975) predicts
that poor quality programs are particularly detrimental for children who at already at risk because
of economic disadvantage, low birth weight, difficult temperament, or other reason. This is
illustrated in Figure 2 by the dashed line producing the worst outcome in the low-quality care
condition. Alternatively, the protective hypothesis (Garmezy, 1985; Rutter, 1987) predicts that
poor quality programs in early childhood are less detrimental for children whose own personal
qualities or whose family resources serve to protect or offset the negative impacts of poor quality
programs. This is shown by the dotted line in Figure 2.

An intriguing fifth hypothesis, differential susceptibility, incorporates differential effects of
both high quality and low quality environments in its formulation (Belsky, 1997; 2005; Belsky,
Bakermanns-Kanenburg, & van Ijzendoorn, 2007). This hypothesis, first documented in animal
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studies (Suomi, 1993) and recently proposed for human children by Belsky and colleagues,
posits that some individuals are more susceptible to adverse effects of negative environments
and to beneficial effects of supportive environments (Figure 3). This view is juxtaposed to the
concept of vulnerability that focuses only on negative effects of adverse environments or positive
effects of enriched environments. Belsky has observed that temperamentally difficult children
are more negatively affected by poor quality environments AND more positively affected by
high quality environments.

Testing these hypotheses

It is relatively straightforward to test these often competing hypotheses. This is best done
with experimental data such as those available for the Infant Health and Development Program,
Early Head Start, the National Head Start Impact Study (NHSIS), and the randomized Preschool
Curriculum Evaluation Research Study. And since the tests involve interactions between
treatment assignment and baseline child and family characteristics, they are less vulnerable to the
identification problems that plague nonexperiment studies.

For example, the compensatory hypothesis that, owing to their greater environmental
vulnerability, high-risk children benefit the most from high quality programs, can be tested once
“high risk” is defined (e.g., as low (as opposed to higher) child baseline cognitive performance;
low SES (compared to middle and higher SES); many (as compared to few) family risk factors;
younger as compared with older age; males as compared with females; and ethnic minority
children (particularly African-Americans and Hispanics) as compared with whites.) Using
child’s low cognitive ability as an example and “X” to indicate other baseline controls, the model
is one in which the treatment dummy T is interacted with an indicator (LowlIQ) of a child’s
baseline cognitive ability:

2) Later Skills =bg + b; T + b, LowlIQ + b3 T x LowlQ +j (X) +u

The compensatory hypothesis posits a positive sign for coefficient bs, indicating larger
program impacts for children with fewer cognitive skills. In direct contrast, the skill begets skill
hypothesis predicts that children from advantaged groups have the higher skills that enable them
to profit most from high-quality child care — in other words, a positive interaction between
baseline child IQ and assignment to the treatment condition.

The differential susceptibility hypothesis has two parts — that, for children with difficult
temperaments, (a) high-quality child care magnifies positive impacts, and (b) low-quality care
magnifies negative impacts. In this case, we need three levels of quality rather than the two
typically provided in the treatment vs. control contrasts in our experiments. Suppose we divide
the treatment group into those with above and below-quality care, i.e., high-quality treatment
(HQT) and low-quality treatment groups. Suppose further that it could be established that the
control group (Control) in the NHSIS experienced lower quality care than even the below-
median-quality Head Start centers. Then the differential susceptibility hypothesis could be tested
with the model:

3) Later Skills = by + b; HQT + b, Control + bs Difficult Temperament + by HQT x
Difficult Temperament + bs Control x Difficult Temperament + j (Controls) + u

with the expectation that by is positive and bs is negative.
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Appendix B. Tables and Figures

Figure 1: Compensatory hypothesis for high risk kids
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Figure 2: Cumulative disadvantage and protective
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Figure 3: Differential susceptibility hypothesis for

high risk kids
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