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Children in communities of concentrated poverty face profound threats to their well-

being and developmental health. The poverty they experience is often transmitted from one 

generation to the next – a symptom of an America that data indicate is increasingly defined by 

decreasing intergenerational socio-economic mobility. Decades of research have provided 

helpful context on how concentrated, intergenerational poverty impacts children, but 

researchers are still struggling to unpack the full complexity of the issue. However, a consensus 

has emerged that familial and community poverty adversely alter a child’s developmental 

trajectory and decrease social-economic mobility, which ultimately reinforces and perpetuates 

intergenerational poverty.  

Research strongly supports the potential of high-quality pre-kindergarten to improve outcomes 

among low-income children. In Texas, pre-kindergarten quality is largely determined by the 

school district and, to a lesser extent, the resources of the neighborhood. Unfortunately, not all 

children grow up in resource-rich neighborhoods. Further, children in lower-wealth 

neighborhoods also face myriad neighborhood stressors linked to poverty. In other words, 

children most in need of high-quality pre-kindergarten to offset the effects of poverty are often 

the least likely to receive it.   

In this paper, I assess stress levels in Austin neighborhoods using an index composed of four 

sub-indices: family distress, social stress, environmental stress, and geographic stress. 

Neighborhoods are defined by the attendance boundaries of Austin elementary schools which 

allows for a direct comparison between stress index values and pre-kindergarten quality 
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(defined using empirically-derived standards) to determine if and how access to high-quality 

pre-kindergarten and its developmental benefits changes based on geography.  

Findings indicate substantial district-wide consistency on measures of pre-kindergarten quality 

that is attributable to state and district guidelines. However, differences emerge on measures 

of student-to-teacher ratios and teachers’ years of experience. Schools in higher-stress 

neighborhoods have slightly better ratios than schools in lower-stress neighborhoods, whereas 

schools in lower-stress neighborhoods have teachers with slightly more experience than 

schools in higher-stress neighborhoods. In all, AISD has done a good job ensuring equality of 

access to pre-kindergarten quality, although whether they have done as good a job ensuring 

equity is another question entirely.  Using the particular context of Austin and Austin ISD, I offer 

best practices and recommendations for aligning resources with need to increase this equity. 
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Introduction 
Centuries of conversation and study have yet to unravel the full scope of poverty’s relationship 

with its environment – poverty stubbornly roots itself in spaces and both warps and is warped 

by the particularities of that space. The reinforcing nature of this relationship, in addition to 

complexities inherent in human development and social influence, have yielded many theories 

and led to identification of myriad pathways of influence, but have not produced an agreed-

upon set of ideas or method of intervention.     

What we do know is that generational poverty is a stubborn form of social dysfunction that 

is transmitted like a virus down family lines. We also know generational poverty exists most 

acutely in segregated, high-poverty communities, and these spaces perform the dual function 

of quarantining the effects of generational poverty from neighborhoods of higher 

socioeconomic status and providing further fuel or sustenance for generational poverty to 

continue.1  

One “strategy” of the poverty virus is to attack the developing child’s brain and disrupt the 

formation of developmentally optimal neurological pathways and healthy brain architecture. 

The efficacy of this strategy is rooted in the realities of human development: at no time in an 

individual’s life is the brain more plastic or susceptible to external influence than in the first few 

years of life. In fact, 80 percent of brain development occurs by age three.2,3 The ability of an 

individual to tolerate, modulate, and manage stress is largely determined during these early years. In 

other words, experiencing poverty early in life prevents children from developing key defenses against 

the negative impact of poverty. 
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Research indicates that young children have limited exposure to the neighborhood and are 

developmentally most directly impacted via parental interaction.4 Parental stress, confidence, 

and ability to parent with healthy behaviors is a function of that parent’s life-cycle experiences 

(including their own stress exposure and development as a child) as well as myriad 

neighborhood factors that exacerbate the parent’s pre-existing experiences and abilities. 

Because of this, it is important to consider the impact of neighborhood stress on parents and 

families as well as on children. In this paper, neighborhood stress is defined as the external 

social, environmental, structural, spatial, and cultural pathways that significantly affect the 

stress levels and coping endurance of children and families. For young children, although some 

pathways of neighborhood effect are direct, most impact them indirectly through parental 

stress.   

As children age, their interactions with their neighborhood increases, as does the impact of 

neighborhood stress on their development. Additionally, peer groups and adult role models 

outside the home become increasingly important and influential on their continuing 

development and behavior.5 For many children, attending pre-kindergarten is their first 

substantial engagement with their external community. Attending high-quality pre-

kindergarten has been shown to produce numerous improvements in academic, social, and 

emotional outcomes for children growing up in poverty.6 Further, it provides the opportunity to 

increase stress tolerance and make profound, long-lasting, and healing changes to a child’s 

brain architecture and stress resiliency.  It is essential to note and underline the following: pre-

kindergarten is only effective if it is high quality. The National Institute for Early Education and 

Research (NIEER) has identified ten factors to assess pre-kindergarten program. These and 
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other measures of quality, including student-to-teacher ratios and years of teacher experience, 

are used to assess the Austin Independent School District’s pre-kindergarten program in order 

to determine if children growing up in the highest-stress neighborhoods have access to pre-

kindergarten quality sufficient to remediate the developmental impacts of poverty and stress.   

Research Questions  

How is the risk of neighborhood-related stress to children spatially distributed in Austin? Do the 

child care and pre-K institutions that these children attend provide sufficient quality to mitigate 

this risk and support neuro-typical development? What best practices can be implemented by 

facilities going forward to maintain or improve educational equity and encourage school 

readiness among all Austin children?   

Theory and Literature Review 
This review will address the following concepts:  

 An overview of toxic stress; and the family and neighborhood factors that impact stress 
levels in children. 

 An analysis of evidence-based pathways of neighborhood stress as well as definitions 
and research on key pathways.  

 A review of the research on pre-kindergarten’s efficacy as a tool for addressing toxic 
stress and developmental delays among young children; an overview of NIEER’s ten 
evidence-based pre-K quality standards. 

 

Toxic Stress Overview 
Toxic stress: a key mediator in the effects of poverty on child development 

For a young child, an excess of negative external circumstances can become toxic stress – a 

condition that significantly and detrimentally impacts the healthy building of a child’s brain. 

When a child’s stress response system is activated in early childhood, the child looks to 

supportive adults to help buffer against the physiological effects of stress and bring her stress 
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levels back down to a neutral baseline. When these relationships are not consistently present, 

or when stress exposure is too high for a child’s nervous system, non-optimal shifts occur in the 

building of the child’s brain architecture (i.e., brain circuitry/neural networks) occur with long-

lasting consequences.   

Specifically, excessive exposure to stress can result in “damaged, weakened systems and 

brain architecture,” and a reduced ability for the child to modulate future stress.7 Children with 

limited stress resiliency regularly experience excessive levels of cortisol (i.e., the primary stress 

hormone), which further damages brain architecture and wreaks havoc on the physical and 

physiological structures of an individual. This phenomenon, toxic stress, has been linked to 

myriad long-term physical, behavioral, and mental health struggles and outcomes. 

 In adversely-affected children, studies have linked toxic stress exposure to:   

 Changes to the hypothalamic–pituitary–adrenal (HPA) axis and the immune system;8 

 Changes at the cellular level, which can accelerate telomere shortening;9 

 Horizontal cortisol (stress hormone) levels that do not follow the typical diurnal cortisol-

production patterns;10 and 

 Less secure attachment patterns.11 
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Adversely-affected children carry maladaptive biochemical and psychological changes with 

them to adulthood. So why should we focus on preventing negative stress experiences 

specifically among children? Why is the young mind so impressionable to this type of 

environment? The graph below represents the plasticity of the brain.  

Figure 1. Brain Plasticity over Time 
Source: Harvard Center on the Developing Child 
 

The young mind absorbs data and perceptions like a sponge, quickly molding to the 

environment it experiences. As an individual ages, brain plasticity drops and the amount of 

effort required to change pre-established neural networks skyrockets. This plasticity means that 

investments in early childhood yield big payoffs as children age that last their entire lifecycle.    
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Turning Science into Policy and Practice 

Bolstered by these new scientific bases, preventing and remediating environmentally-rooted 

mental health struggles among young children has become more widely accepted as an 

effective strategy to address concentrated poverty and improve social mobility.  Most 

established initiatives and programs target improved family stability and parent-child 

interaction or emphasize the role of schools in mitigating academic and socio-emotional 

achievement gaps. The debate on the neighborhood’s role in perpetuating toxic stress is 

contentious, and only recently have efforts to eliminate or prevent toxic stress included 

substantial neighborhood strategies. There are a few reasons for this contention, including:  

 The disproportionate role of the family in reducing or preventing toxic stress; 

 Contradictory research regarding the concentrated poverty threshold required for 

impactful neighborhood effect; and  

 The challenge of creating reproducible, effective strategies when dealing with the 

idiosyncrasies of individual neighborhoods and the tenaciousness of generational 

poverty.     
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Stress in the Family 

The outsized role of the parental relationship for young children  

Research shows that the parent-child relationship is one of the largest predictors of a 

child’s healthy, resilient stress-response system.12 One supportive parental relationship is 

typically sufficient to moderate stress and help a child develop healthy levels of resilience. A key 

buffer against the negative effects of toxic stress, successful parenting behavior involves the 

“serve and return” action, where parents respond consistently and appropriately to 

engagement cues from their children. If a parent does not consistently respond in a predictable 

and supportive manner, the child’s stress system is activated.13 Adequate “serve and return” 

serves two key functions: one, it moderates stress levels by reducing a child’s overall stress 

load; and two, it allows  a child to develop healthy and resilient neural networks in a supportive 

and safe environment.  

Sometimes, however, the parent is not able to provide “serve and return” and other 

critical parenting behaviors for a variety of reasons. In families struggling with the effects of 

generational poverty, a parent’s own unresolved, “stressed” brain architecture may contribute.  

In addition, economic insecurity and other external stressors are linked to adverse mental and 

physical health outcomes in adults – which can exacerbate preexisting unresolved issues. As 

one home visiting program administrator noted, “parents in poverty can be physically and 

emotionally drained from the demands of caring for a young child, juggling two or three low-

wage jobs, and still being unable to pay the bills.”14 This stress can trickle down to children in 

economically insecure households. Family poverty is a “critical risk factor” for poor mental, 

emotional, and behavioral health outcomes in children and youth.15 
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Economic stress, exhaustion from physically demanding jobs, negative neighborhood 

effect, and unresolved toxic stress can create environments where buffers don’t happen easily, 

and such stressors are experienced by large portions of the nation’s families. In 2012, 45 

percent of American families with children at or under age 8 were low-income. 50 percent of 

parents within these low-income families struggled to find full-time, year-round employment 

(more than four times the rate among middle and upper income households), and nearly 80 

percent did not have an associate’s degree or higher (more than double the rate of middle and 

upper income households).16  

Adverse Childhood Experiences  

The Adverse Childhood Experience (ACE) study is an effort by a diverse group of researchers 

and practitioners to better understand the components of toxic stress. The ACE study identified 

ten adverse childhood experiences (referred to as ACEs) that contribute to developmental 

difficulties in children – including divorce, abuse, neglect, and substance abuse by a parent. 17 

ACEs are cumulative, meaning that each additional ACE has an effect greater than the previous 

one experienced.  Many ACEs are closely correlated with poverty, underlining the importance 

of understanding the impact of stressors on long-term outcomes in children in order to more 

effectively improve generational poverty.18 
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19  
Figure 2. Types of Aces. 

Source: Robert Wood Johnson Foundation. 
 

Potential risk outcomes for ACES include: 

 
Figure 3. Possible Risk Outcomes. 

Source: Robert Wood Johnson Foundation. 
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The Complications and Challenges of Generational Poverty 

Poverty becomes generational when it is experienced by two or more successive generations 

within a family.20 Generational poverty is highly linked to concentrated poverty, because 

children born into concentrated poverty experience far less opportunity for social (and spatial) 

mobility than their higher-income peers.21 This is largely due to fewer social and educational 

opportunities, increased stress and psychological distress via adverse experiences and 

environments, and in many cases, racism, implicit bias, and the legacy of a racially- and class-

based segregationist history.  

A panel study by Patrick Sharkey found that “more than 70% of black children who are 

raised in the poorest quarter of American neighborhoods will continue to live in the poorest 

quarter of neighborhoods as adults.”22 This finding illustrates the aftermath of decades of 

racially- and income-based segregation, as well as the difficulty present in attempting to 

interrupt the cycle of generational poverty. In the present, segregation is still reinforced 

through policy and society’s implicit racial bias. Referencing a 2008 Robert Sampson paper, 

Douglas Massey notes: 

  
George Galster further notes “neighborhoods may be stigmatized on the basis of public 

stereotypes held by powerful institutional or private actors about its current residents. In 

other cases this may occur regardless of the neighborhood’s current population because of its 

“the interlocking of social and spatial structures begins in human social cognition… [and] 

that the perceived level of crime and disorder within neighborhoods increases 

systematically as the black percentage and poverty rate rise, irrespective of actual rates 

of crime and delinquency. Although observed disorder may predict perceived disorder, 

racial and economic composition matter far more in determining the perceived safety 

and desirability of neighborhoods and strongly shape residential decisions.”1       
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history, environmental or topographical disamenities, style, scale and type of dwellings, or 

condition of their commercial districts and public spaces. Such stigma may reduce the 

opportunities and perceptions of residents of stigmatized areas in a variety of ways, such as 

job opportunities and self-esteem.”23 There is a wealth of research linking implicit bias, 

bullying, out-group behavior, and other physiological strategies of “othering” to negative long-

term development outcomes in children, including a heightened risk of psychological distress 

and problem behavior.24,25    

The challenge of addressing implicit bias and overt racism, a long and pernicious legacy 

of racial segregation, and the psychological trauma of generational poverty is perhaps one of 

the primary reasons why so many federal and state initiatives to combat concentrated poverty 

and improve child well-being have focused on the family or been administered through schools 

– rather than being addressed at the community scale. LBJ’s War on Poverty did develop some 

key policies, like the Community Action Program, that were driven by the idea of engaging and 

revitalizing the community as a whole and Obama’s Neighborhood Reinvestment Initiative 

tackled this idea well; however, for the decades in between, most neighborhood-level 

revitalization was propelled by community members themselves with only limited financial or 

policy support from government.        
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Stress in the Neighborhood 

Although the family is the key stress inducer (or reducer), research shows the neighborhood 

and external community can contain powerful pathways of stress for children – in terms of the  

direct impact of neighborhood conditions as well as the indirect impact of neighborhood stress 

on the emotional and fiscal health of a family. 

Conflicting Narratives on the Neighborhood’s Impact 

Recent research has created somewhat conflicting narratives on the impact of the 

neighborhood on children. The first study in question – the Moving to Opportunity study – 

followed participants who relocated from high-poverty to low-poverty neighborhoods using 

randomly assigned vouchers.1 Although, the study did not find the economic self-sufficiency 

gains hypothesized at the outset of the experiment, researchers did find mental and physical 

health improvements for adults, and mental health and behavioral improvements for 

adolescent females.26  

These results were recently challenged by a series of papers put out by Harvard 

economist Raj Chetty. Two papers, published in May and August of 2015, analyze the impact of 

neighborhoods on intergenerational mobility – by comparing the outcomes of children in 

families who relocated to "better" neighborhoods to outcomes of a non-moving birth cohort. 

Both publications reconcile past MTO studies that didn't find the expected positive benefits of 

relocation with observational studies that have noted these benefits. 27,28  

The first Chetty article finds that the outcomes of children who move to a more 

“advantageous” neighborhood adjust towards the outcomes of children who have lived there 

                                                            
1 Vouchers were randomly assigned to avoid self-selection bias.  
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for a long time at a rate of three to four percent annually. This convergence is linear (and 

cumulative) with respect to age. 29 While the outcomes measured include a variety of 

indicators, the study focused largely on a child's predicted income in adulthood. They find that 

(for children at the 25th percentile of the income distribution) growing up in a "one [standard 

deviation] better county from birth increases a child’s income by approximately 10%" -- 

controlling for a variety of family variables. The authors also found analogous improvements 

in college attendance, teenage employment, teenage birth, and marriage rates.30        

In a companion study focused specifically on MTO kids, the authors find that this 

"exposure time perspective" of improvement holds for MTO children, and that moving to a 

lower-poverty neighborhood "significantly improves college attendance rates and earnings for 

[MTO] children who were young (below age 13) when their families moved."31 They also found 

that about two-thirds of the variation in intergenerational mobility (for kids in the 25th 

percentile of income distribution) is driven by causal effects (as opposed to effects derived from 

characteristics of families that choose to participate in the program), and that 50 to 70 percent 

of the observed variance (for all kids regardless of income percentile) is due to the causal effect 

of place specifically (as opposed to the effects of family and other variables). 

It is important to note that both of these studies look at the impact of family relocation 

rather than neighborhood improvement initiatives. These studies serve as a convenient proxy 

for evaluating if the neighborhood has an impact on children and in what capacities, however, 

they do not account for the disruption to what Jane Jacobs describes as "an intricate and close-

grained diversity of uses that give each other constant mutual support, both economically and 

socially."32 Families relocating often lose any community support networks that they derive 
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positive benefit from; it is thought that male adolescents did not receive the same positive 

benefit from MTO as females adolescents because teenage boys derive a significant source of 

their identity from their peers, and this identity is (at times traumatically) disrupted by 

moving.33  

 Further, vouchers allowing families to relocate are only available to a small segment of 

a population in high-poverty communities and do not address the external factors that 

perpetuate wide-scale generational poverty transmission. A combined strategy – that is one 

that provides vouchers while simultaneously investing in high-poverty communities – may be 

the most efficient use of resources if the goal is to interrupt cyclical, generational poverty.     

What Type of Neighborhood is Impactful and to What Degree? 

Research on the impact of neighborhood poverty on children has established two key 

corollaries. First, studies suggest that there are various thresholds of concentrated poverty at 

which neighborhood effects are “activated” (i.e., able to substantially affect outcomes). An 

exploratory analysis by George Galster indicates that “the independent impacts of 

neighborhood poverty rates in encouraging negative outcomes for individuals like crime, school 

leaving, and duration of poverty spells appear to be nil unless the neighborhood exceeds about 

20 percent poverty, whereupon the externality effects grow rapidly until the neighborhood 

reaches approximately 40 percent poverty.” 34 He similarly finds that the role of the 

neighborhood in discouraging positive behavior has a threshold range of 15 to 30 percent 

poverty.35 

 Second, effects of this poverty are dose dependent (Chetty’s exposure metric), meaning 

that additional time spent in an impoverished community creates cumulative negative effect in 
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individuals. Given this, addressing problematic neighborhood conditions or effects and delayed 

developmental trajectories is a smart investment as it pays dividends over time due to its 

cumulative impact.      

Theoretical Basis and Structure for Addressing Neighborhood Factors 

The earliest conceptual models used to understand neighborhood effect were primarily (though 

not exclusively) focused on social behavior and identity formulation and include:36 

 

Pathways of Neighborhood Effect 

George Galster (2010) has laid out a “comprehensive listing of 15 potential causal pathways 

between neighborhood context and individual behavioral and health outcomes, organized 

under four broad rubrics – social interactive; environmental; geographical; and institutional – 

which synthesizes both sociological and epidemiological perspectives.”37 These 15 pathways 

include the above identity-driven theories and add additional neighborhood mechanisms that 

can impact child development and family well-being.  

•   stress theory, which emphasizes the importance of exposure to such physical toxins as lead 

in soil and paint, as well as such social and psychological conditions as community violence; 

•   social organization theory [AKA collective socialization], based on the importance of role 

models and value consensus in the neighborhood, which in turn limits and controls problem 

behavior among young people; 

•   institutional explanations, in which the neighborhood's institutions (e.g., schools, police 

protection) rather than neighbors per se make the difference; and 

•   epidemic theories [AKA social contagion], based primarily on the power of peer influences to 

spread problem behavior. 
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Figure 4. Potential Pathways of Neighborhood Effect 
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Pathways of Note 

The noted fifteen pathways of neighborhood effect and ten ACE risk factors are the primary 

vehicles through which stress is delivered to a child’s stress response system. In addition, 

neighborhood socioeconomic status has repeatedly been found to be the most impactful of 

neighborhood structural factors on child health and wellbeing.38 Exposure to these risk factors, 

before the child is able to develop healthy stress response systems, can fundamentally alter the 

child’s brain architecture, overloading their system with an unregulated, heightened stress 

response. Well-formulated initiatives should address this by reducing a child’s stress-load, 

increasing buffering by parents, and/or improving a child’s resilience.  

Though there is no consensus yet, recent research indicates that of these 15 pathways, the 

most impactful on a child’s wellbeing and stress level are:39  

 Social cohesion and control 

 Parental mediation  

 Environmental mechanisms: 

o Physical surroundings 

o Exposure to violence 

o Toxic exposure 

 Local Institutional Resources 

 Spatial mismatch 
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Definitions of key pathways 

Social Cohesion and Control 

“The degree of neighborhood social disorder and its converse, “collective efficacy” may influence 

a variety of behaviors and psychological reactions of residents.”40  

Social cohesion and (informal) social control encompasses the norms and role models present 

in a neighborhood. Research indicates that these two factors “appear to wield considerable 

influence on outcomes” and have been linked to a host of negative outcomes including 

substance abuse, poor mental health, and lower academic performance.41  Further, social 

cohesion and control are strongly tied to generational poverty. Very high poverty is a predictor 

of high crime, weak civic organization, and isolated social networks among other indicators; 

these social structures have been found to have incredibly stable negative effects.42 

Parental Mediation 

“The neighborhood may affect (through any of the mechanisms listed under all categories here) 

parents’ physical and mental health, stress, coping skills, sense of efficacy, behaviors, and 

material resources. All of these, in turn, may affect the home environment in which children are 

raised.”43  

Without effective parental mediation, children lose the buffer between themselves and excess, 

external and internal negative stress. There is a higher likelihood of abuse or neglect of children 

when parents lack appropriate emotional skills to deal with stress. Children may not learn 

appropriate or adequate coping skills for adversity. 

Research also indicates that parental mediation is linked to social cohesion and neighborhood 

social organization. Parents that regularly come into contact with one another are more likely 
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to share parenting values and monitor and enforce those values among all children in a 

community. Finally, neighborhood characteristics may impact how families manage themselves. 

Strategies to address life in a high-risk neighborhood may include “extreme protection and 

isolation to assuming an active role in developing community-based networks.”44 

Physical Surroundings 

“Decayed physical conditions of the built environment (e.g., deteriorated structures and public 

infrastructure, litter, graffiti) may impart psychological effects on residents, such as a sense of 

powerlessness. Noise may create stress and inhibit decision-making through a process of 

environmental overload.”45  

How a child understands their community’s place in the larger societal structure is key to 

identity formation. Negative perceptions of one’s community (and oneself as a member) can 

create profound psychological stress for children.46 Further, there are direct health impacts of 

an unsafe, noisy, toxic environment. 

Exposure to Violence. 

“If people sense that their property or person is in danger they may suffer psychological and 

physical responses that may impair their functioning or sensed well-being. These consequences 

are likely to be even more pronounced if the person has been victimized.” 47  

Exposure to violence or the threat of violence adds significantly to stress-load of young children 

in high-crime areas. Research has consistently found a negative relationship between 

community violence and academic achievement.48 This includes both living in a high-crime 

atmosphere as well as exposure to specific incidents of violence. Multiple studies have found 
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that children perform worse on cognitive exercises and tests when an incident of violent crime 

has occurred within their block the week prior to the incident.49,50,51  

Toxic (Physical) Exposure 

“People may be exposed to unhealthy levels of air-, soil-, and/or water-borne pollutants because 

of the current and historical land uses and other ecological conditions in the neighborhood.” 52 

High levels of exposure to toxic pollutants increases the likelihood of physical ailments (e.g. 

asthma) and can heighten child’s psychological stress-load. For example, studies have linked 

excess lead in blood to attention-deficit disorders and excess air pollution to impaired mental 

development in children.53,54 

Local Institutional Resources 

“Some neighborhoods may have access to few high-quality private, non-profit, or public 

institutions and organizations, such as benevolent charities, day care facilities, schools, and 

medical clinics. Lack of access to such institutions can adversely affect the personal development 

opportunities of residents.” 55  

Poor local institutional resources can increase economic and life stress for parents. A dearth of 

resources can be overcome if a city’s transit system is reliable and efficient, but the city of 

Austin scores below average on measures of transit accessibility and most errands require a 

vehicle.56 Families that lack an automobile may struggle more in certain activities – ranging 

from the critical (i.e. being consistently on time to work) to the more mundane (i.e. convenient 

access to a grocery store). Genevieve Guiliano notes that transit-dependent users are often 

“captive consumers of goods, services, or medical care,” because their mobility options limit 

range of travel for groceries or doctor’s visits.57 Certain institutions – including grocery stores 
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and banks – are largely absent from low-income areas of inner cities. Further, a relative dearth 

of supply and competition allows inner city retailers to charge higher prices for a lower quality 

product; for example, transit-dependent individuals may spend substantially more over time at 

a corner store on unhealthier food then they would at a grocery store. 

Lack of access to institutional resources for example can create both financial and 

emotional stress for a family. In addition, schools are a crucial intuitional resource for families: 

schools can both provide space to implement positive programs, or conversely, contribute to 

heightened stress in unsafe or unstructured schools. 

Spatial Mismatch 

“Certain neighborhoods may have little accessibility (in either spatial proximity or as mediated 

by transportation networks) to job opportunities appropriate to the skills of their residents, 

thereby restricting their employment opportunities.” 58 

As residential suburbanization intensified in America, the commercial sector completed a 

similar exodus from the urban core. Jobs, including low-income employment, moved to the 

explosive new suburban economies on city peripheries, and a pattern of spatial mismatch 

emerged between inner-city, low-income individuals and suburban low-income jobs.59  

Literature indicates that spatial mismatch is a stress on the families of a neighborhood 

as well as to the neighborhood itself.60 The neighborhood faces a double whammy of sorts: 1) 

families who are financially impacted by spatial mismatch are often unable to invest in the 

physical infrastructure of a neighborhood; and 2) spatial mismatch implies a lack of sufficient 

numbers of local jobs and therefore limited economic development in the nearby 

neighborhood.   
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The Promise of High-Quality Pre-K 

There are two overarching ways to address poverty’s impact on child development. First, 

prevent exposure to toxic levels of stress by reducing key stressors particularly during the first 

three years while improving healthy parental interaction and other supports. Second, manage, 

treat, and heal toxic stress in children who have been exposed and have developed non-optimal 

brain architecture and behavioral patterns. Pre-kindergarten as an intervention device 

leverages both strategies for the benefit of children in a community. The benefits of pre-

kindergarten for mitigating toxic stress are four-fold:61,62,63,64 

 First, it is effective in correcting non-optimal developmental patterns created via 

parental mediation and other negative exposure from ages 0-4.  

 Second, it prepares children for increasing neighborhood (and life) exposure and impact 

by increasing social-emotional competence and improving ability to manage and 

modulate stress in healthy ways with healthy behaviors. 

 Third, it reduces the achievement gap present at kindergarten to improve long-term 

academic and social outcomes and increase social-economic mobility. 

 Fourth, it provides childcare for children, decreasing parental stress-load and freeing up 

financial resources or parental time that was previously dedicated to childcare.      

Benefits of High-Quality Pre-K 

Research supports the view that education is a critical tool for interrupting the cycle of poverty. 

Children from low socioeconomic status neighborhoods and families are far less likely to be 

school-ready at kindergarten and kids that start behind tend to stay behind.65 In fact, 

achievement gaps present at kindergarten usually increase as a child ages. However, access to a 
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high-quality learning environment in either pre-kindergarten or child care can radically reshape 

a child’s future. The importance of early education is inextricably tied to the age at which 

children attend. As already noted, the plasticity of the young child’s brain is the characteristic 

that makes children of that age both inherently vulnerable and inherently resilient. Access to 

high-quality early education has been linked to higher language performance, neuro-typical 

brain development, and measures of vocabulary, emergent literacy, emotional understanding, 

social problem solving, social behavior, and learning engagement.66,67,68 In addition, high-quality 

center-based early education yields greater short and long-term benefits for low-income 

children compared with their higher-income peers.69,70,71  

High-Quality Pre-K Defined 

Pre-kindergarten is an effective intervention for closing the achievement gap and addressing 

developmental delays if, and only if, the pre-kindergarten offered meets certain quality 

standards. Beginning in 2003, the National Institute for Early Education Research has evaluated 

states using research-based criteria. NIEER notes that “these quality standards benchmarks, 

designed to reflect what research suggested was important high-quality programs, have been 

largely unchanged for more than a decade.” 72  

The ten quality standards are: 73 
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Research highlights the importance of early learning and 

development standards that are comprehensive, aligned 

with state infant & toddler and K-3 or college and career 

ready standards, aligned with child assessments, culturally 

sensitive, and supported. In order for an early education 

program to be effective, it must set clear learning 

objectives that are developmentally appropriate across 

multiple domains of learning and development.74 In 

addition, successful programming requires a foundation of 

cultural sensitive and support through professional 

development and similar efforts.75 In addition, research 

emphasizes the importance of having clear guidance 

for selecting or adopting criteria and supports for curriculum implementation to ensure 

program fidelity.76 These supports include professional development training, ongoing technical 

assistance, and annual structured observations of classroom quality.77  

 Characteristics of the teacher also impact the quality of the classroom. Numerous 

studies have linked teacher and assistant teacher qualifications and education level to 

classroom quality.78,79,80 Staff professional development initiatives play an outsized, critical role 

in providing high-quality early education.81 A key mechanism of this connection is the 

interaction between teachers and children and the subsequent relationship formed from these 

interactions. Close teacher-child relationships have been linked to “greater phonemic 

awareness and better language, communication, and math skills, as well as more positive 

Figure 5. Quality Standards Checklist 
Source: NIEER 
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attitudes and perceptions, better social and thinking skills, and fewer problem behaviors.”82  

These relationships are so important because they occur at a developmentally sensitive time. 

Further, with regards to toxic stress, a healthy relationship between teacher and student can 

help bring a child’s stress level back down to baseline – thereby allowing the child to improve 

stress resiliency.   

Several studies have found a positive impact on teacher-child interactions stemming 

from professional development programs. One study in which teachers received on-line 

consultation and feedback found significant increases in interaction quality, and these effects 

were most pronounced in classrooms with higher rates of low-income children.83 These, and 

similar findings, again reinforce the disproportionate benefit of pre-K for low-income children 

relative to their higher-income peers, and the high return on investment that emerges when 

resources are funneled into early education. 

The number of children in a classroom and the number of children per teacher are key 

variables in assessing early education quality. Early education programs tend to produce the 

best outcomes when class sizes are less than 20 with child-to-teacher ratios of 10:1 or better.84 

Finally, Pre-kindergarten screenings and referrals for vision, hearing, and health are sometimes 

the first chance a child has to be screen for developmental delays and other health issues.85 

Children with undiagnosed vision, hearing, behavioral, physical, or mental health issues struggle 

more in school than their counterparts.86 An accurate diagnosis, made early, can prevent 

smaller developmental and health issues from snowballing into something more severe and 

disabling at a later age.87  
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Outcomes-based analyses of state pre-kindergarten programs underscores that quality 

standards matter. A study evaluating five higher-quality state pre-kindergarten programs found 

significant and positive effects on children’s cognitive skills. Though all programs produced 

positive results, the authors found varying sizes and significances of the effect of pre-

kindergarten on children’s vocabulary, math, and reading skills, “permitting the conclusion that 

state pre-K programs can have positive effects on children’s cognitive skills, though the 

magnitude of these effects varies by state and outcome.”88 Programs differed on several NIEER 

measures of quality, including class sizes, child-to-teacher ratio, teacher education 

requirements, as well as comprehensive curriculum standard requirements. 89  

Years Experience 

Though not included in NIEER’s measures of quality, years of teaching experience is positively 

associated with student academic success and increased attendance.90 The most significant 

gains to teaching ability occur within the first five years, although teacher skill (and, by 

extension student benefit) continues to increase, even decades later.91  

Full day v. half-day 

The literature on whether full-day pre-kindergarten delivers improved results relative to 

half-day pre-kindergarten is mixed.92,93,94 However, subsidized, full-day pre-kindergarten does 

allow working parents more flexibility and saves them money on childcare. This reduction of 

stress for parents from offering full-day pre-kindergarten may trickle down to benefit the child 

by increasing parents’ ability to be consistently present with their child. 
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Analysis: Neighborhood Stress 
I analyzed neighborhood stress by creating a composite index composed of four sub-indices. 

Three of the sub-indices map onto the aforementioned significant pathways of neighborhood 

effect laid out by Galster. The fourth sub-index measures family distress. The purpose of this 

sub-index was to measure the pathway of parental ability and confidence (i.e., parental 

mediation) by capturing the health and stability of the family using neighborhood-level 

variables.  

The composite index and all sub-indices are mapped onto the geography of attendance 

boundaries of elementary schools. The purpose of this step is to allow for a clear comparison 

between the neighborhood stress a child experiences and the quality of pre-kindergarten they 

receive at their assigned elementary campus. 

Indicators within each sub-index were standardized on a 0 to 100 scale to allow 

aggregate sub-index values to be calculated. The standardization process is covered in depth in 

the Methodology section of the Appendix. The final composite index is a simple average of the 

four sub-indices. Neighborhoods (i.e., elementary attendance boundaries) were ranked to 

determine the highest and lowest stress schools. These ranks allow for easy comparison of 

stress level to pre-kindergarten quality measures.         

Spatial Analysis Tools to Measure Neighborhood Stress  

The family and the home contain the greatest potential source of stress for children – while 

also offering the most effective buffer against outside stress; however, at this time, it is not 

possible to measure a difficult-to-quantify variable like stress for each individual family, and 

then aggregate these findings up to a level appropriate for analysis. While the family is the key 
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stress inducer (or reducer), research shows that the neighborhood and external community 

contain powerful pathways of stress for children – in terms of the direct impact of particular 

neighborhood characteristics as well as the indirect impact of neighborhood stress on the 

emotional and fiscal health of a family. Therefore, the neighborhood is sometimes used as a 

proxy for family stress level in order to capture aggregate trends of childhood stress exposure.  

Many methods exist that that may be appropriate to analyze the spatial distribution of 

stress among children in a community. Indices are a common tool used to spatially map 

poverty. Opportunity Nation’s opportunity index is an “annual composite measure of key 

economic, educational and civic factors that expand or restrict access to upward mobility”.95 

The index measures opportunity at both the state and the county level to show aggregate 

measures of opportunity at both geographies. The tool itself is web-based and interactive, and 

allows laypeople to access data for their region quickly and without training. The Kirwan 

Institute also has an initiative that funds more in-depth mapping at local levels. Their maps 

endeavor to capture specific “neighborhood effect” at the census tract scale and how this 

effect impacts places and people.96  

Geographically weighted regressions (GWR), able to take into account variation across 

space according to the geography associated with data, are an emergent trend in the spatial 

analysis of poverty, and are gaining in popularity due to their ability to explain variance that is 

unobservable in an OLS model.97 Gebreab and Roux conducted a spatial analysis of black-white 

differences in coronary heart disease across the United States. The authors used an OLS model 

and iterative GWR models to assess spatial heterogeneity and found that controlling for both 

race-specific poverty and segregation eliminated statistically significant differences in the CHD 
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mortality among black and white populations [what was the geographic scale of analysis?]. 

Further, they note that the final GWR model explained substantially more of the variance in 

CHD mortality than the OLS (32% and 15%, respectively).98 Similarly, Cahill and Mulligan have 

run a global OLS followed by a GWR, and conclude that a model that includes “both spatially 

varying and fixed parameters” may provide the most accurate analysis of certain spatially-

oriented topics.99(174) Such a model would allow certain variables to vary over space, while 

maintaining a fixed (i.e. global) value for others.  

Further, Ali, Partridge, and Olfert argue that regional policy priorities require “explicit 

recognition of spatial heterogeneity in community characteristics as well as in the 

heterogeneity of how these characteristics impact the target variables.”100(300) The authors find 

that – for the particular study in question – a simple OLS regression would have understated 

the spatial effects of two-thirds of the explanatory variables. Akinyemi reinforces these findings 

in her assessment of the current state of poverty mapping and suggests a standardized model 

for universal use. The author stresses the importance of poverty mapping for policy and social 

justice purposes, and underscores the potential of mapping and GIS to fully acknowledge and 

depict the multidimensional nature of poverty. The author argues that this can be accomplished 

by combining “poverty indicators with geo-referenced datasets such as soil fertility, slope, land 

use, water access points… to help highlight areas where, for example, poverty overlaps with 

other socio-economic and environmental challenges.”101 
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Selecting Between a Geographic Weighted Regression and. Index 

In a previous project, I conducted a similar neighborhood stress analysis of Austin using both an 

ordinary least squares (OLS) regression and a geographic weighted regression (GWR). Although 

my research found several significant variables, statistical analyses of my results indicated that 

there was at least one missing variable. In addition, because of geographical settlement and 

self-selection patterns, certain variables like median income and race are incredibly strong and 

can mask the more subtle effects of certain variables. Given this experience, I decided to 

construct an index to assess neighborhood stress risk by building up from extant literature and 

consensus on substantive pathways of neighborhood effect. The index is a composite of four 

sub-indices which are discussed in detail below. This method follows closely the work done by 

the Kirwan institute which has created an opportunity index for larger cities such as Austin. 

 

 

Figure 6. Austin Opportunity Index 
Source: Kirwan   
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Sub-Indices2 
The following four sub-indices are averaged to create a final composite stress index. The sub-

indices includes three indices designed to measure neighborhood stress, and the family distress 

index, which attempts to capture the health and stability of the family as defined by several 

evidence-based metrics. Indicator selection for each of the sub-indices is guided by pathways 

listed in the literature review as most impactful on a child’s wellbeing and stress level (pg 17).102  

 Social cohesion and control 

 Parental mediation  

 Environmental mechanisms: 

o Physical surroundings 

o Exposure to violence 

o Toxic exposure 

 Local Institutional Resources 

 Spatial mismatch 

 

 

 

 

 

                                                            
2 Data sources, numerators and denominators used, and methodology for each indicator can be found in Appendix 
A  
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Family Distress Index 

The indicators of this index represent the pathway of parental mediation – that is, parenting 

ability and confidence. As research shows, the family and parents’ ability to moderate stress is 

key to the development of stress resiliency in children. Without this buffer, children are at a 

higher risk of experiencing toxic stress and other developmental challenges.  

1. Median Income (annual median income in dollars): This indicator represents two 

pathways of neighborhood effect –parental mediation and relative deprivation. Poverty 

is consistently shown to be one of the strongest predictors of a suite of negative 

individual and family outcomes.103 As discussed above, economic and neighborhood 

stress can affect parenting ability and confidence, which in turn can impact whether or 

not children receive an adequate stress buffer in the home. This indicator also captures 

relative deprivation (i.e., the perceived access to resources relative to others) which is 

instructive to a child’s formation of their worldview and where they fit into society at a 

socio-economic level. Historically, children living in homogenously poor areas may have 

been shielded from the comparative effects of relative deprivation; however, in today’s 

modern age, children have access to myriad technologies that expose them to other 

sub-cultures and communities.   

2. Marital Status (percent of residents ages 15 and older who are married): In this case, 

marriage is used as a proxy for a two-parent home. Although not always the case, two-

parent homes often have more financial and emotional resources available for children 

which can yield longer-term stability. Research indicates that children do better in two-
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parent homes on measures of academic performance, behavioral choices, and mental 

health outcomes.104,105,106   

3. Mother’s Education Level (percentage of women ages 25 and older who have an 

associate’s degree or higher educational degree): A mother’s education level is strongly 

linked to level of home support provided to children in critical cognitive domains such as 

literacy and verbal fluency.107 A high level of support in these areas, along with an 

enriched home learning environment, buffers against developmental stress in children 

and is linked to higher kindergarten readiness.108   

4. Affordability of Housing (percent of residents spending 30% or less of household income 

on rent): Housing affordability acts as a complementary measure to median income 

when assessing the financial health of a household. Whereas median income indicates 

an area’s income relative to others at various scales, affordability of housing 

contextualizes the sufficiency of that income for meeting a household’s basic needs.    
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Social Stress Index 

Pathways: Social Cohesion and Control  

1. Resident Tenure (percent of residents who have lived in their home since 2000): High 

rates of long resident tenure indicate neighborhoods that have a strong communal 

fabric thanks to years of stable homeownership or tenancy and smaller levels of 

resident churn. 109 Research indicates that more cohesive communities create stronger 

levels of informal control and collective socialization.110 This often confers social 

benefits for residents, particularly children who are the most developmentally 

vulnerable to socialization from the neighborhood. An important caveat is that certain 

neighborhoods have little resident churn because a lack of opportunity for economic 

and social mobility. Despite this, the sense of community and social cohesion conferred 

from long-standing, stable neighborhoods still benefits individuals in these 

communities. 

2. Residents under Age 5 (percent of residents who are age 5 or younger): Higher rates of 

children under 5 are usually indicative of lower-income populations because these 

populations typically have less access to family planning knowledge and care as well as 

access to contraceptives. Too many young children relative to adults implies an 

imbalance in the ratio of children to appropriate adult role models and strains early 

childhood care and education systems. Further, research indicates that families with 

young children display high levels of mobility, with 20 percent of families with children 

ages 1 to 5 moving to a new home during the year.111   
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Environmental Stress Index 

Pathways: Physical Surroundings; Violent Crime.  

1. Structural Conditions Code Violations (percent of structures with at least one recorded 

structural condition code violation): The impact of a neighborhood’s physical 

characteristics has been the subject of extensive research and is most notably related to 

the broken windows theory that emerged in the 1980s. A child’s perception of their 

physical surroundings informs the narratives that they internalize on their own and their 

community’s worth as well as providing clues on external threats like violent crime. 112 

Further, physical disorganization and disrepair are linked to increased crime rates and 

are the basis for structure-based, crime-remediation strategies like Crime Prevention 

the Environmental Design (discussed more in best practices and recommendations 

section).113    

2. Crime Rate (number of recorded part 1 crimes per capital): Crime levels and exposure to 

specific incidents of crime are strongly linked to negative academic and emotional 

outcomes for children.114,115,116,117 Part 1 crime rates (murder, rape, aggravated assault, 

burglary, theft of a motor vehicle, and theft) are crimes that are violent or invasive to 

person or property.  

Geographic/Institutional Stress Index 

Pathways: Spatial Mismatch; Local Institutional Resource. 

1. Spatial Mismatch (number of commercial or occupational establishments within one mile of 

attendance boundary centroid): When residents don’t have employment options within 

walking distance, they must either drive or take public transit to maintain employment. 

Research indicates that spatial mismatch is a primary driver of car ownership among low-



36 
 

income households. When coupled with inadequate transit-to-job accessibility, automobile 

ownership becomes a substantial, but necessary, financial burden.118 

Although walkability for measures of planning is typically defined as a quarter-mile to a 

half-mile depending on the topic, when assessing walkability for employment – particularly 

when employment options are limited, it is reasonable to extend the assumed distance that 

individuals will walk.119 Because the one-mile buffer is measured from the centroid (i.e., 

geographical center) of the attendance boundary, it captures a variety of walking distances, 

with one mile at the maximum.  

This indicator measures the total number of potential occupational establishments that 

are in reasonable walking distance. More establishments present, the less likely residents 

will be to require one or more vehicles, and the less time residents will spend in transit – 

both of which (i.e., time and money) are linked to family distress levels.   

2. Proximity and Geographic Access to Services (distance to nearest hospital in feet): Similar to 

spatial mismatch, easy access to key institutional services can dramatically increase or 

decrease the stress felt by families. Hospitals are an essential institution for the health and 

safety of all family members and serve as a proxy for other institutional resources in this 

index.      
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Results 

Austin Context 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 1. Context Map of Austin, Texas 

 

 

 

 

 

 
 

 



38 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 2. Concentrated Poverty by Census Tract 

 

70 census tracts in Travis County (32.3 percent) are high-poverty (i.e., greater than 20 percent 

of residents live in poverty) and 13 census tracts (6 percent) are very high-poverty (i.e., greater 

than 40 percent of residents live in poverty).3,120  As noted earlier, concentrated poverty is an 

accelerator of all pathways of neighborhood stress. 

 

                                                            
3 Poverty status is calculated for those individuals for whom poverty status can be determined. 

  Count % 

High-Poverty 
Tracts (> 20% ) 70 32.3% 

Very High-Poverty 
Tracts ( > 40% ) 13 6.0% 
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Sub-Indices Results 
 

 

 

 

 

Family Distress Variables Minimum Maximum 

Median Income Median Household income 26073 145005 

Marital Status % of residents currently married 17% 75% 

Mother’s Education Associates degree or higher 12% 92% 

Affordable Housing Households spending less than 30% of household income on housing 30% 75% 

Table 1. Family Distress Variables 

  

0: Lowest Stress 

100: Highest Stress 

Map 3. Family Distress Index  
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 Social Stress Variables Minimum Maximum 

Resident Tenure % of residents who have lived in their home since before 2000 8% 39% 

Residents under Age 5 % of residents under age 5 3% 14% 

 

0: Lowest Stress 

100: Highest Stress 

Map 4. Social Stress Index  

Table 2. Social Stress Variables 
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Environmental Stress Variables Minimum Maximum 

Structural 
Violations % of address points with recorded structural code violation 0% 15% 

Crime Rates Per capita Part 1 crime rates 0.005 0.189 

 

0: Lowest Stress 

100: Highest Stress 

Map 5. Environmental Stress Index  

Table 3. Environmental Stress Variables 
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 Geographic and Institutional Stress Variables Minimum Maximum 

Distance to Nearest Hospital 367 8734 

Number of Employers within one mile of district 
centroid 0 1168 

 

0: Lowest Stress 

100: Highest Stress 

Map 6. Geographic Stress Index  

Table 4. Geographic Stress Variables 
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Composite Index Results 

Composite Index Minimum Maximum 

Family Distress 

Median Income Median Household income $26,073 $127,111 

Marital Status % of residents currently married 17% 75% 

Mother’s Education Associates degree or higher 12% 92% 

Affordable Housing Households spending less than 30% of household income on housing 30% 75% 

Social Stress 

Resident Tenure % of residents who have lived in their home since before 2000 8% 35% 

Residents under Age 5 % of residents under age 5 3% 14% 

Environmental Stress 

Structural Violations % of address points with recorded structural code violation 0% 15% 

Crime Rates Per capita Part 1 crime rates 0.005 0.189 

Geographic/Institutional Stress 

Access to Services Distance to Nearest Hospital (feet) 367 8734 

Spatial Mismatch Number of Employers within one mile of district centroid 6 1168 

 

 

The composite index was created by taking a simple average of the four sub-indices for each geographical unit (i.e., elementary attendance 

boundary).  

 

 

 

Family 
Distress 

Index

Social Stress 
Index

Environment
Stress Index

Geographic/ 
Institutional 

Index

(Composite) 
Stress Index

4 

Table 5. All Stress Variables 

Figure 7. Composite Stress Index  
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0: Lowest Stress 

100: Highest Stress 

Map 7. Composite Stress Index  
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Discussion 

In line with historic and current trends, the areas scoring highest on the stress index are 

neighborhoods in the Eastern Crescent – that is, the area ranging from the southeast Dove 

Springs and Onion Creek neighborhoods, up through central and far east Austin, and wrapping 

up north of 183 to the Rundberg and adjacent neighborhoods. This stress index produces 

similar, though not identical, results to the Kirwan Opportunity Index.121  

 

 

 

 

 

 

 

 

 

 

Map 8. Ten Highest and Lowest Stress Neighborhoods 

 

 

0-10 Rank: Highest Stress 

60 -70 Rank: Lowest Stress 
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By rank, the ten highest stress (i.e., more stress risk) and ten lowest stress (i.e., less stress risk) 

school attendance boundaries are:  

Table 6. Ten Highest and Lowest Stress Neighborhoods 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Rank School Name Index Area of Town 

H
ig

h
e

st
 S

tr
e

ss
 R

is
k 1 GUERRERO 71 East Rundberg 

2 OVERTON 69 East of 183, near Colony Park  

3 BARRINGTON 3-5, WEBB PK-2* 66 East Rundberg 

4 HART 65 Northeast Austin (south of Rundberg) 

5 ALLISON 64 Southeast Austin, Montopolis area 

6 PEREZ 64 Southeast Austin, Onion Creek 

7 PICKLE 63 183, 290, IH-35 triangle 

8 PALM 59 Southeast Austin, Onion Creek 

9 RODRIGUEZ 58 Southeast Austin 

10 METZ 58 East Austin, E Cesar Chavez  

Lo
w

e
st

 S
tr

e
ss

 R
is

k 

61 KIKER 38 Southwest Austin, Circle C 

62 DAVIS 38 Northwest Austin, Duval and 183 

63 HILL 37 West Austin, Steck and Mesa 

64 PATTON 35 Southwest Austin 

65 DOSS 35 West Austin, Far West and Mesa 

66 GULLETT 34 Central Austin, Allandale 

67 SUMMITT 34 Northwest Austin, Amherst and Parmer 

68 MILLS 33 Southwest Austin, Escarpment and Slaughter 

69 CASIS 33 Central West Austin, Tarrytown 

70 BALDWIN 29 Far Southwest Austin 
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Analysis: Austin ISD Pre-K Quality 

Pre-K in Texas and Austin 
Texas 

Currently, Texas funds half-day pre-kindergarten for eligible 4-year-olds and requires districts to 

offer pre-kindergarten if there are 15 or more eligible 4-year-olds in the district. Districts with 

15 or more 3-year-olds can offer state-subsidized, half-day pre-kindergarten but are not 

required to do so.122 Students are eligible for pre-kindergarten if they meet one or more of the 

following conditions: qualify for free or reduced-price lunch (185% of FPL); experience 

homelessness, are in foster care, have a parent on active military duty or who was injured or 

killed on active duty, and/or are unable to speak or comprehend English.123   

Austin ISD 

Although Texas only requires school districts to provide half-day pre-kindergarten to eligible 

students, AISD offers full-day pre-kindergarten at campuses that offer pre-kindergarten. 

Because Texas only subsidizes half-day pre-kindergarten for eligible three- and four-year-olds, 

Austin must spend an additional $15 million annually to provide full-day pre-kindergarten.124 In 

the 2015-2016 school year, AISD had 4,874 three- and four-year-olds enrolled in its pre-

kindergarten program – 93.9 percent of whom were considered economically disadvantaged 

and 56 percent of whom were considered to have limited English proficiency.125 

   Percentage 

Characteristics Economically Disadvantaged 93.4% 

Limited English Proficiency 56.0% 

Race and Ethnicity Hispanic/Latino 73.6% 

Black or African American 9.5% 

White 9.3% 

Other Races* 7.6% 

Age Age 3 10.0% 

Age 4 90.0% 

Table 7. Pre-K Demographics 
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During the 2015-2016 school year, 53.3 percent of kindergarteners had attended a 

public Texas pre-kindergarten the year prior – 76 percent of whom continued on to 

kindergarten at that same school.126 Given the high rate of continuity between Austin pre-

kindergarten and kindergarten classrooms, the quality of Austin’s public pre-kindergarten 

programs should have a direct impact on kindergarten readiness rates.  

Kindergarten readiness data – assessed via the Texas Primary Reading Inventory (TPRI) – 

gives a picture of the current state of AISD pre-kindergarten effectiveness in reducing the 

achievement gap in Austin schools. The TPRI is an assessment tool appropriate for K-3 students 

that (in the kindergarten version) measures phonological awareness (e.g., rhyming task), 

graphophonemic knowledge (e.g., letter name identification task), listening comprehension, 

word reading, and book and print awareness.127  

In 2015-2016, 57.2 percent of Austin public kindergarteners were assessed as 

kindergarten ready. Readiness levels differed dramatically across groups. For example, 22.2 

percent of homeless children were found to be kindergarten ready compared to 71.4 percent of 

military children and 47.7 percent of English language learners (ELL) students.128  

  Students 
Assessed 

% Students 
Assessed 

Kindergarten 
Ready 

% Kindergarten 
Ready 

Economically 
Disadvantaged 

1,989 51.6% 787 39.6% 

English Language 
Learner 

524 21.7% 250 47.7% 

Foster Care 15 88.2% 7 46.7% 

Homeless 81 80.2% 18 22.2% 

Military Children 21 91.3% 15 71.4% 

Special Education 254 56.1% 78 30.7% 

Table 8. Kindergarten Readiness by Demographics  
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Among kindergarteners who attended Texas public pre-kindergarten for 80 days or 

more, 55.8 percent were assessed as kindergarten ready. This lower rate of readiness 

compared to the larger population may be associated with the fact that Texas public pre-

kindergarten primarily serves children of lower socio-economic status (94 percent of Texas 

public pre-kindergarteners in 2015-2016 were economically disadvantaged) who may be 

starting at a lower level of readiness due to socio-economic factors. In general, children who did 

not attend public pre-kindergarten may have fewer risk factors for stress and delayed 

development.  

  When disaggregated by race, different trends emerge regarding the efficacy of public 

pre-kindergarten in Austin ISD.  Hispanic and black kindergarten students who attended at least 

80 days of public pre-kindergarten in Texas consistently perform better on kindergarten 

readiness assessments than peers (within the same racial/ethnic category) who did not attend 

public pre-kindergarten in Texas for at least 80 days.   

 
2013-14 2014-15 2015-16 

% Kindergarten Ready % Kindergarten Ready % Kindergarten Ready 

All 
Students 

TX Pre-
kindergarten 
Students 

Difference 
(pct. 
points) 

All 
Students 

TX Pre-
kindergarten 
Students 

Difference 
(pct. 
points) 

All 
Students 

TX Pre-
kindergarten 
Students 

Difference 
(pct. 
points) 

Black 33.3% 38.3% 5.0% 40.3% 49.8% 9.5% 34.5% 39.0% 4.5% 

Hispanic/ 
Latino 

41.9% 46.8% 4.9% 46.6% 51.0% 4.4% 48.6% 53.0% 4.4% 

White 70.0% 73.6% 3.6% 73.8% 73.9% 0.1% 70.0% 71.1% 1.1% 

Other 60.1% 62.9% 2.8% 69.0% 66.4% -2.6% 63.9% 69.1% 5.2% 

District 53.3% 50.3% -3.0% 58.4% 55.4% -3.0% 57.2% 55.8% -1.4% 

Table 9. Kindergarten Readiness by Race and Pre-K Attendance Status 
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When attempting to understand and contextualize these finding, it is important to note 

that certain student populations had a far lower assessment rate than others. Most notably, 

although ELL students make up 35.7 percent of the total kindergarten population, only 21.7 

percent of ELL kindergarteners were assessed. By comparison, 51.6 percent of kindergarteners 

identified as economically disadvantaged and 88.2 percent of kindergarteners currently in 

foster care were assessed.129 The assessment of one-fifth of AISD’s ELL kindergarten population 

is unlikely to produce an accurate picture representative of the entire ELL population.   
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NIEER Quality Standards Assessment of Austin ISD Pre-K 

Austin ISD has invested substantial time and resources in creating a strong, comprehensive 

early education program. Eligible children have access to full-day pre-K that meets 8 of the 10 

NIEER standards for quality early education.  

Policy Benchmark (quality standards) 
Does Texas 

meet 
benchmark? 

Does Austin 
ISD meet 

benchmark? 

Early learning and development 
standards 

Comprehensive, aligned, supported, culturally 
sensitive 

Yes Yes 

Curriculum supports Approval process and supports No Yes 

Teacher degree BA Yes Yes 

Teacher specialized training Specializing in pre-kindergarten Yes Yes 

Assistant teacher degree CDA or equivalent No No* 

Staff professional development At least 15 hours/year, PD plans, coaching No Yes  

Maximum class size 20 or lower  No  Yes 

Staff-child ratio 1:10 or better No No 

Screening and referral Vision, hearing, and health screenings; and referral  Yes Yes 

Monitoring/Continuous quality 
improvement system 

Structured classroom observation; program 
improvement plan 

No Yes 

Table 10. NIEER Standards  

 

Texas 

Texas only requires public pre-kindergarten to meet four of the 10 NIEER quality 

standards: early learning and development standards; teacher degree; teacher specialized 

training; and screening and referral. Promisingly, in 2015, the Texas Legislature passed a bill 

that appropriated $118 million to fund “a High-Quality Pre-kindergarten Grant program for 

school districts and open enrollment charter schools to implement increased quality standards 

in their pre-kindergarten classrooms.”130,131 The Texas Education Agency (TEA) distributed the 

grant funds to “573 district and charter schools that serve more than 80% of the eligible 4-year-

olds in the state,” including the Austin Independent School District (AISD) which received nearly 

three million for the 2015-2017 biennium.132  
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Austin ISD 

While Texas has set the maximum allowable student-to-teacher ratio at 22:1, Austin ISD 

requires a maximum student-to-teacher ratio of 19:1.133 Funding provisions are made for one 

teacher’s assistant per classroom which does not factor in to the student-to-teacher ratios. 

Unfortunately, the cost to provide a student-to-teacher ratio more in line with quality 

standards is currently unviable for the city. To provide a student-to-teacher ratio of 11:1, it 

would cost an additional $18 million dollars on top of the $15 million AISD already pays for full-

day pre-kindergarten.134  

For the 2015-2017 biennium, Austin ISD received nearly three million in additional funding 

from the High Quality Pre-kindergarten Grant program. The grant will allow Austin ISD to 

expand certain areas of its pre-kindergarten program and meet additional quality 

requirements. However, AISD has expressed concern regarding the sustainability of funding, 

and given this, has made fewer structural changes than they might have with a guarantee of 

longer-term funds continuation.    

Austin ISD used grant funds to accomplish the following:135 

 Will allow AISD to offer four days of professional development spread throughout the 

school year136 

 Will allow AISD to expand family engagement plans district-wide and increase the 

sustainability of the initiative 

 Will allow AISD to lower ratios, although 1:11 ratio recommended by the High-Quality 

Pre-kindergarten grant is out of reach (would cost AISD $18 million and district is only 

receiving $3 million for biennium)137 
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Evaluation of Campus-Level Data4 

Given the level of standardization of both state guidelines and AISD pre-kindergarten 

requirements, only a few quantifiable measures exist on which to distinguish classrooms from 

one another: student-to-teacher ratios and years of experience among teachers. 

Student-to-teacher ratios 

Student-to-teacher ratios both differ broadly from school to school (a range of 7.2 students per 

teacher to 23 students per teacher) and are one of the two NIEER quality standards that Austin 

fails to meet.  

 

 

 

 

 

 

 

 

 

 

 

                                                            
4 Data on ratios and experience comes directly from Austin ISD 

Map 9. Student-to-Teacher Ratios 
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Regression and scatterplot analyses indicate that there is a weak but significant negative 

relationship between student-to-teacher ratios and stress index values. A simple regression 

with the student-to-teacher ratio as the dependent variable and the stress index score as the 

independent variable yields an output with the findings that for every one unit increase in the 

stress index (i.e., more stress), there is a .085 decrease in the number of students per teacher 

(p=.034). In other words, there is a weak, but significant pattern in which higher stress 

communities have lower student-to-teacher ratios.   
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Figure 8. Student-to-Teacher Ratio Scatterplot  

Figure 9. Student-to-Teacher Ratio Regression Output  
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Table 11. Students per Teacher by Highest and Lowest Stress Neighborhoods 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 10. Student-to-Teacher Ratios by Stress Rank 

 Rank School Name Index Students per Teacher 
H

ig
h

e
st

 S
tr

e
ss

 R
is

k 1 GUERRERO 71 13.9 

2 OVERTON 69 14.4 

3 BARRINGTON 3-5, WEBB PK-2* 66 13.8 

4 HART 65 13.9 

5 ALLISON 64 9.3 

6 PEREZ 64 11.0 

7 PICKLE 63 14.8 

8 PALM 59 16.3 

9 RODRIGUEZ 58 12.8 

10 METZ 58 12.0 

Lo
w

e
st

 S
tr

e
ss

 R
is

k 

61 KIKER 38 8.0 

62 DAVIS 38 11.8 

63 HILL 37 15.0 

64 PATTON 35 19.8 

65 DOSS 35 18.8 

66 GULLETT 34 15.3 

67 SUMMITT 34 11.8 

68 MILLS 33 15.0 

69 CASIS 33 20.0 

70 BALDWIN 29 16.7 

0 – 10 Rank: Highest Stress 

60 – 70 Rank: Lowest Stress 

Map 10. Student-to-Teacher Ratios by Stress Risk 
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Average years teaching experience 

 

 

 

 

 

 

 

 

 

 

 

There a negative and only weakly-significant relationship between the stress index as the 

independent variable and average years experience as the dependent variable. For every one 

unit increase in the index, there is a .11 year decrease in years experience (p=.09). In other 

words, higher stress schools are slightly less likely to have more experienced teachers. More 

detailed study on this pattern would be helpful; however, it may be due to the fact that more 

experienced teachers often have more say in where they teach or that burnout may be lower in 

lower-stress schools. 

Map 11. Average Years Experience 



57 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

y = -0.1071x + 17.392
R² = 0.0415

0.0

5.0

10.0

15.0

20.0

25.0

30.0

0 10 20 30 40 50 60 70 80

A
ve

ra
ge

 Y
ea

rs
 E

xp
er

ie
n

ce

Stress Index

Average Years Experience

Figure 10. Average Years Experience Scatterplot  

Figure 11. Student-to-Teacher Ratio Regression Output  
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Table 12. Average Years of Teaching Experience by Highest and Lowest Stress Neighborhoods 

 

 

 

 

 

 

 

 

 

 

 Rank School Name Index Avg. Teacher Experience (years) 
H

ig
h

e
st

 S
tr

e
ss

 R
is

k 1 GUERRERO 71 5.9 

2 OVERTON 69 10.1 

3 BARRINGTON 3-5, WEBB PK-2* 66 4.7 

4 HART 65 14.9 

5 ALLISON 64 19.2 

6 PEREZ 64 9.3 

7 PICKLE 63 10.2 

8 PALM 59 16.3 

9 RODRIGUEZ 58 9.7 

10 METZ 58 19.0 

Lo
w

e
st

 S
tr

e
ss

 R
is

k 

61 KIKER 38 16.3 

62 DAVIS 38 15.8 

63 HILL 37 19.0 

64 PATTON 35 3.0 

65 DOSS 35 10.6 

66 GULLETT 34 4.3 

67 SUMMITT 34 15.0 

68 MILLS 33 16.0 

69 CASIS 33 11.0 

70 BALDWIN 29 15.0 

0 – 10 Rank: Highest Stress 

60 – 70 Rank: Lowest Stress 

Map 12. Average Years Experience by Stress Risk 
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DISCUSSION: Comparison of pre-kindergarten quality to neighborhood stress levels 
On its face, an analysis of these results would indicate that Austin ISD pre-kindergarten 

classrooms provide access to similar opportunities for all students. However, from an equity 

perspective, this is not necessarily the case. Only five schools have pre-kindergarten classrooms 

with the NIEER-recommended student-to-teacher ratio of 10-to-1 or less, and only 17 have 

AISD’s goal ratio of 12-to-1 or less. High-quality pre-kindergarten is an important tool in 

promoting development health and reducing the kindergarten achievement gap, but the 

majority of Austin ISD children are not getting the quality of pre-kindergarten necessary to 

achieve full developmental effect and ensure school readiness – perpetuating the effects of 

family and neighborhood poverty. Given that children attending schools in higher stress 

neighborhoods are statistically more likely to experience achievement gaps and other hurdles 

to successful advancement, these schools should be given priority in terms of ratios and other 

matters of quality related to ensuring developmental growth.  
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Best Practices & Recommendations 

To successfully create change in complex landscapes, a strategy must integrate and layer varied 

yet complementary interventions. Although the school and classroom are the primary focus of 

this section, successful interventions must include the family and community. By reducing 

stressors in those domains, we can ease the efforts of pre-kindergarten classrooms to address 

non-optimal development in its students.   

In the Classroom: Curricula & Professional Development 

Case Study: Boston Public Pre-kindergarten  

Boston’s pre-kindergarten program is widely-regarded as one of the most effective programs in 

the country. Researchers at the Harvard Graduate School of Education, in cooperation with 

Boston Public Schools, found that the Boston pre-kindergarten program produced “small-to-

large causal impacts on children’s language, literacy, mathematics, executive function, and 

emotional development outcomes.”138 Notably, researchers also found strong improvements 

for Latino children. 139 

Boston pre-kindergarten leverage “a combination of curriculum, professional 

development, and coaching” to prepare students for future academic and personal challenges 

and milestones. In addition, the program offers family engagement activities “grounded in 

curricula” and summer programming “to provide high-quality, full day, full year programming 

for four-year-old Boston children.”140  
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The program stands out because of two key programmatic considerations: 141 

1. The program uses evidence-based curricula (math, language, and literacy) that focus on 

building a child’s executive function skills, which have been found to be critical to long-

term success.142 

2. These curricula are implemented by teachers who receive in-classroom coaching as part 

of a broader professional development curriculum.  

A strong base of literature supports the pairing of proven curriculum and highly trained 

teachers as an effective strategy to move the needle on increasing kindergarten readiness and 

closing the achievement gap.143  

Proven Curricula 

Appropriate pre-kindergarten curriculum in a high-quality environment can yield tremendous 

benefit to low-income children, children struggling with toxic stress exposure, and children on a 

non-optimal developmental trajectory. Texas and Austin ISD both support pre-kindergarteners 

through a broad-based curriculum that follows nationally-recommended standards. 

Texas: Texas pre-kindergarten guidelines lay out a curriculum that focuses on the following ten 

areas of development:144 

1. Social and Emotional Development 
2. Language and Communication  
3. Emergent Literary Reading 
4. Emergent Literary Writing 
5. Mathematics 
6. Science 
7. Social Studies 
8. Fine Arts 
9. Physical Development and Health 
10. Technology 
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In addition, the guidelines support a balanced teaching approach that emphasizes 

consistent use of a responsive interaction style, content linked to improved school readiness, 

memory development strategies based on current brain research, and flexible groupings of 

children for learning activities.145  

Austin ISD: Austin ISD emphasizes the following areas of development, closely adhering to state 

guidelines: 

1. Language and literacy 
2. Mathematics 
3. Science 
4. Social studies 
5. Visual arts 
6. Music  
7. Physical Education  
8. Health  
9. Technology 
10. Social and Emotional Learning 
 

AISD pre-kindergarten curriculum also emphasizes language and concept development, 

problem solving skills, interest and joy in learning, self-expression and divergent thinking, and 

feelings of security and success.146  A wealth of research supports the efficacy of social and 

emotional learning (SEL) for addressing issues related to stress and developmental delays.147 

SEL is offered at all the district’s campuses, including in pre-kindergarten classrooms, and 

follows the CASEL curriculum which emphasizes the following five competencies: self-

management, self-awareness, social awareness, relationship skills, and responsible decision-

making.148  Further, report cards for children in grades PK – 6 contain “personal development 

skills” to measure how well students have absorbed and use information presented in SEL 

curriculum.149  
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Recommendation: Ensure campuses are providing curriculum that develops executive 

functioning, and further integrate SEL curriculum into pre-kindergarten programming.   

Professional Development 

Professional development is a critical component of successful initiatives to improve pre-

kindergarten quality. However, research underscores the importance of consistency, and 

indicates that dosage must be sufficiently high in order to create positive effect. One meta-

analysis found that professional development initiatives involving less than 14 hours of support 

do not produce substantial positive effects, and further, to achieve the greatest possible effect, 

professional development programs need to provide a minimum of 50 hours of guidance.150     

While in-person coaching has been found to be particularly effective, more affordable 

options do exist that produce similar results. One study assigned teachers to an online, 

interactive training protocol that includes “video exemplars and web-mediated consultation on 

specific dimensions of interactions with children.”151 The study found significantly greater 

improvements in the quality of teacher-child interaction (as measured by an independent 

evaluator) compared to a group of teachers assigned to a protocol of access to a website with 

video clips only and no consultation or individualized feedback. Findings of positive effect were 

more pronounced in high-need classrooms.152    

AISD does not yet provide teachers with a robust individualized consultation and 

coaching program. However, strides are being made. The district devoted a significant amount 

of the funds it received from the High Quality Pre-kindergarten Grant to improving professional 

development for its teachers. A report conducted on AISD’s implementation of the funds 

notes:153  
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Recommendations: Devote future professional development funds to provide teachers access 

to in-person or online individualized consultation and coaching.  

 
 

  

“Current professional development offerings follow best practices and focus on a variety 

of topics… However, these sessions are largely voluntary, are difficult to access in Austin 

traffic, and are typically offered after school. With the HB 4 funds, AISD is able to offer 

four professional development days during the school year (in September, November, 

February, and April) to allow teachers year long, focused professional development. 

Substitutes will be hired so that teachers can be out of the classroom and attend each of 

the full-day of training. Teachers have requested trainings on social emotional learning 

and behavior management, science, and literacy and the district also plans to offer 

training on trauma.” 
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Structure and Distribution of Resources 
Financial limitations prevent Austin ISD from mandating nationally-recommended student-to-

teacher ratios. To tap into pre-kindergarten’s potential financial and developmental return on 

investment, AISD may need to ask and consider more radical questions. For example, given the 

inconclusive findings regarding the benefits of full-day pre-kindergarten as opposed to half-day, 

does it make sense to subsidize full-day pre-kindergarten when other more evidence-based 

standards like ratios go unmet?154 In other words, if providing full-day pre-kindergarten 

prevents the fulfillment of key quality standards, should subsidization of full-day pre-

kindergarten continue to take priority over meeting quality standards? 

As noted above, the district spends $15 million annually to expand to full-day pre-

kindergarten from the state-subsided half-day pre-kindergarten. According to AISD staff, it 

would cost approximately $18 million to achieve nationally-recommended ratios for full-day 

pre-kindergarten classes.  Given these financial realities, one solution may be to restructure the 

$15 million to fund: 

1) low ratios (12-to-1) for half-day pre-kindergarten; and 

2) larger ratios (18-to-1) for half-day (non-early education) childcare.155  

If the additional $18 million noted above would lower ratios for full-day pre-

kindergarten classrooms, it is fair to assume that it would be significantly less expensive to fund 

low half-day pre-kindergarten ratios. Additionally, the $15 million currently being spent is to 

fund pre-kindergarten which is programmatically significantly more expensive than non-early 

education childcare. If AISD were to redirect it’s funding in such a manner, it may be financially 
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feasible to obtain student-to-teacher ratios more in line with empirically-validated quality 

standards.  

Logistically, this solution could create staffing challenges and the requirements of more 

intense coordination. However, with a dedicated staff member and by assigning an equal 

number campuses AM and PM pre-kindergarten schedules, many logistical complications could 

be solved.    

Stacking ratios to match need  

Another structural fix could involve weighting ratios to need – this is, having lower ratios in the 

highest need areas. This could be done by creating a system or formula by which to allocate the 

funding to increase or decrease ratios as appropriate. However, such an endeavor would likely 

run into resistance from both parents and administrators and raises questions of equity.  

Recommendation: Conduct a study to assess: 1) the cost of restructuring pre-kindergarten as 

half-day pre-kindergarten, half-day childcare to see if ideal ratios can be achieved without 

additional funds; 2) logistical problems presented by such a strategy and potential solutions 

to ameliorate them; and 3) the viability and fairness of weighting ratios by neighborhood 

need.  
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Family-Based Initiatives 
Programs and services that are designed to strengthen the family and create healthier 

behavioral and interaction patters among family members are potent tools in the effort to 

improve child well-being and development. Although these programs are not the focus of this 

paper, the school often acts as the first point of contact between families and family-based 

services. By understanding what family-based programs exists and how to engage with them on 

behalf of families, schools can make gains in reducing child stress levels and increasing the 

academic and social success of its students.   

Home Visiting 

Home visiting describes the variety of programs that serve families through home visits from 

trained professionals with the goal of improving parent-child interactions, ultimately facilitating 

healthier development of children in the home.156 Home visiting programs that have been 

empirically-validated include Parents and Teachers (PAT), Nurse Family Partnership (NFP), and 

Home Instruction for Parents of Preschool Youngsters (HIPPY) among others.157 These programs 

do best when reinforced by strong at-school curriculum and healthy classroom dynamics.158 

Further, the school often serves as the local hub of a community, providing a space in which 

programs (e.g., home visiting, SNAP, etc.) can advertise and host enrollment drives to connect 

more families to services.159  

Head Start and Early Head Start launched a pilot program to improve the parent-child 

relationship through home-based parent coaching and other family intervention strategies. The 

pilot, which issued five-year (2011-2016) research grants to six universities – for a total of $12 

million in funding, encourages grantees to focus on families that have “four or five of the 
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following risks: teen mother, single mother, mother not having GED or high school diploma, not 

being employed or in school, and receiving welfare/TANF.”160 

Many of the grantees employ Attachment and Biobehavioral Catch-Up (ABC), or some 

variant, in their work. ABC is a “10-session intervention designed to enhance children’s self-

regulatory capabilities by helping parents behave in nurturing, synchronous, and non-

frightening ways.” 161 Typically involving video recording and micro-behavioral evaluation, ABC 

helps parents solidify their “serve and response” capabilities and improve their capacity to 

buffer stress for their children. ABC is one of the more popular variants of home visitation 

because it has been shown to produce empirical, reproducible results in children. Specifically, 

ABC intervention has resulted in “more normative diurnal pattern[s] of cortisol production,” 

increased rates of secure attachment patterns, better emotional regulation, and fewer 

behavioral problems. 162,163,164 Within foster care families, ABC has resulted in increased 

maternal sensitivity, decreased cortisol production, and increased emotional self-regulation.165 

ABC program directors stress that the program is not necessarily a critique of the parent’s 

behavior, but rather presents a preventative and empowering opportunity for parents to “serve 

a buffering role, in protecting their children from the negative effects of a chronically stressful 

environment.”166   

Recommendation: Leverage the school’s natural role as a hub of activity by establishing 

protocols to connect parents to programs like home visiting and SNAP. 
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Community-Based Initiatives 
Communities are spaces that inform school character and funding and impact child well-being. 

Mitigating stress from neighborhood-based pathways can help schools do a better job creating 

predictable and safe environments, and can lessen the work schools have to do to heal trauma 

and increase resiliency in students.   

Violence Reduction: Crime Prevention through Environmental Design 

The built environment of a community can reduce exposure to violence if appropriate place-

based crime prevention is implemented. Cozens, Hiller, and Prescott explain that place-based 

crime prevention strategy endeavors to restrict spatial access to opportunities for crime and 

“potential offender refuge[s].”167 Crime prevention through environmental design (CPTED) 

emerged as a subset of the strategy in the early 1970s, and focuses on use of the built 

environment to reduce crime. Tactics include the use of physical design and mechanics to deny 

access to potential targets, as well as “creating a heightened perception of risk in offenders” 

through real and panopticon-style surveillance strategies and structure. Second generation 

CPTED seeks to strengthen the surveillance arm of CPTED through inclusionary strategies by 

engendering “positive social activities and diversity to encourage neighbours to take ownership 

of space and take advantage of natural surveillance.” Communities that can intentionally 

incorporate similar principles may be able to increase child safety and reduce toxic stress. 

Relevant CPTED strategies are explored below. All physical-space strategies presented below 

are in line with empirical evidence presented by Cozens, Hiller, and Prescott on specific CPTED 

tactics successful in crime reduction.     
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CPTED  
Component Parts Motive Implementation Built Environment Strategies 

Territoriality  
Reinforcing notions of proprietary concern and 
"sense of ownership" 

Symbolic and real barriers to illegitimate 
use of space 

  

Surveillance 
Promote informal or natural surveillance 
opportunities for  residents and their agents 
(2nd Gen) 

Physical design and inclusionary 
strategies designed to encourage 
residential participation. Can include 
formal (i.e. police patrols) or mechanical 
(i.e. cameras) surveillance 

Open space planning, wide streets 
and avenues, consistent and 
sufficient lighting 

Access Control  Reducing opportunities for crime  
Denying access to potential targets and 
increasing perception of risk 

Widened streets and walkways, 
street connectivity, protective 
screens on buses 

Target Hardening Make crimes harder to commit Physical barriers 
Increased physical barriers near 
transit, i.e. bus screens or fences 

Image/Maintenance 

Promote positive image of built environment 
(similar to broken windows theory). Research 
shows that maintenance of environment is a 
strong "physical indicator of levels of social 
cohesion and informal social control." 

Routine maintenance of the urban 
environment, removal or graffiti 

 Open space preservation, 
pedestrian focused environment  

Activity Support 
Encourage intended patterns of usage of public 
space. Reduce danger related to potential 
"unsafe" activities (i.e. money transactions). 

Design and signage. Placement of 
"unsafe" activities in "safe" spaces to 
reduce access to opportunity for crime. 

Mixed-use space can facilitate this 
strategy.  

Table 14. CPTED Strategies 
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Violence Reduction: Community Policing 

Community policing is loosely defined as “a philosophy that promotes organizational strategies, 

which support the systemic use of partnerships and problem-solving techniques, to proactively 

address the immediate conditions that give rise to public safety issues such as a crime, social 

disorder, and fear of crime.” Intrinsic to the philosophy, community policing involves, at 

minimum, relationship building between the community and the police force, space for public 

input, a broadened police role which includes problem solving of community issues and 

education on various topics, an emphasis on prevention, the encouragement stronger social 

organization and collective efficacy, and proactively creating space for positive interactions.168 

Community policing is experiencing a resurgence in popularity following the deluge of racially-

charged police shootings in the past few years. 

While community policing’s impact on crime is highly tied to the specific program, there 

have been some recent positive reports of the practice. In particular, the Watts neighborhood 

of Los Angeles has seen a marked drop in crime – from 2011 to 2013, violent crime in the 

neighborhood’s public-projects fell by 60 percent. The L.A.P.D. has instituted a variant of 

community policing that heavily emphasizes the partnership between the community and the 

police. Specifically, the Watts Gang Task Force, organized by Watts’ residents, collaborates with 

the department’s Community Safety Partnership, and in tandem, the two groups work to spot 

potential trouble and resolve it before it gets out of hand, ideally keeping gang activity at a 

minimum. 169 Police officers also participate in local school activities, hold forums, and play 

basketball with locals – all of which have served to build and sustain community trust in the 

police.         
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Social Networks: Encouraging Positive Social Cohesion and Structure 

Research indicates that social networks, cohesion, and control are influential on residents’ 

physical and mental health, coping skills, identity formulation, and youth behavior.170 Increasing 

positive social networks and capital in communities is a difficult (and questionable) endeavor 

for outside researchers and policymakers. Efforts to encourage improved social networks 

should largely be directed by the community members themselves, with outsiders engaging in 

more of a funding or advising role. However, removing barriers to the formation of social 

networks shows promise as an effective strategy for building strong, healthy social networks 

without engaging in a paternalistic way. Studies suggest that through the implementation of 

crime-reduction and job training initiatives, as well as by increasing work opportunities, greater 

social cohesion and network strength can be facilitated.171  

Recommendation: With the support of City Council, conduct a feasibility analysis on solutions 

such as CPTED and community policing to reduce crime and increase feelings of safety in 

neighborhoods. 
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Conclusion 
Research shows the importance of early childhood on the long-term outcomes of individuals. Toxic 

stress is a key mediator of this relationship, and is a derivative of both the family and neighborhood 

environment. Pre-kindergarten provides a powerful opportunity to address the toxic stress that results 

from children living in concentrated poverty. However, pre-kindergarten must be of high-quality to 

ensure success. Austin ISD meets eight of the ten quality standards laid out by national experts. The 

district has done a good job ensuring equal access for all children on measures of quality. Despite this, 

the district still fails to meet the important quality standard of low student-to-teacher ratios. District 

personnel and city staff should consider creative solutions to address this measure of quality if Austin 

ISD is to truly provide equity of access to the developmental potential of high-quality pre-kindergarten.  
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Appendix A 

Methodology 

Attendance Boundaries  

The attendance boundary shapefile is the foundation of my analysis. To create it, I downloaded 

the Travis County elementary attendance boundaries from the National Center for Education 

Statistics’ School Attendance Boundary Survey.172 Using ArcMap, I restricted the boundaries to 

schools within Austin ISD. Following this, I further restricted the attribute table to include only 

those schools that provide pre-kindergarten. After this, I merged attendance boundaries for 

schools whose pre-kindergarten population is served by another school (for example, pre-

kindergarten students living within Barton Hills’ elementary school attendance boundary are 

served at Zilker Elementary).173 

Indicators 

Galster’s neighborhood pathways informed my data selection of neighborhood variables. I 

decided to use ACS 5-year 2015 census data at the tract level for two primary reasons: 1) the 

quantity of variables available at this level of disaggregation; and 2) the rough similarity of size 

between census tract data and attendance boundaries. In addition, I also drew some data from 

the City of Austin website. Details on the specific data and indicator construction is presented 

later in this section.  

Conversion  

The next step was to convert the geography of indicator data (i.e., independent variables) from 

census tract to AISD elementary school attendance boundaries. First, I united the two files (census 

tract indicator data and elementary attendance boundaries). Then, in the new united shapefile, I 

calculated the new area for each row (smaller, split geography) using acres. I divided this new area 

by the initial area (in acres) to get the percentage of the initial geography contained in each new 
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unit, assuming an even distribution of each variable within the unit being divided. I multiplied this 

rate by each indicator’s denominators and numerators to get the new values for each new 

geographical unit. Then, I dissolved by the elementary school code number (maintained in the unite 

file for each smaller geographical unit) and summed the numerators and the denominators for each 

indicator by this elementary school code. The new dissolve shapefile contained the numerator and 

denominator data for each indicator at the attendance boundary geographic level. Next, I 

calculated the rates of each indicator where appropriate.  

Stress Index Structure 

The index is composed of four smaller sub-indices: family distress, social stress, environmental 

stress, and geographical/institutional stress – sub-indices are discussed in detail below. Each 

indicator was normalized and rescaled using one of the following two formulas: 

 

For indicators where higher values represent more negative outcomes: 

Observed Outcome Rescaled = ((Observed Outcome – Lowest Outcome)/(Highest Outcome – 
Lowest Outcome))*100 

 
And for indicators where lower values represent more negative outcomes: 

Observed Outcome Rescaled = (1 - ((Observed Outcome – Lowest Outcome)/(Highest Outcome 
– Lowest Outcome)))*100 

 

The end result is a standardized value that ranges from zero to 100 where zero represents the 

lowest stress outcome and 100 represents the highest stress outcome. Once values were 

computed, the average of the normalized indicators was taken for each attendance boundary 

for each sub-index. From here, the larger, cumulative index was created by taking the average 

of the four sub-index values for each geographical area.     
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Indicators 

Family Distress Index 

1. Median Income 
a. Source: ACS 5-year data 2010-2015 
b. Numerator: Median Income 
c. Denominator: N/A (pre-calculated) 
d. Methodology: For this indicator, I downloaded the ACS median income data 

from ACS Factfinder and converted the census tract data to attendance 
boundaries using proportions of population and median income. 

2. Marital Status 
a. Source: ACS 2010-2015 5-year Census Data  
b. Numerator: number of married individuals, ages 15 and up in attendance 

boundary 
c. Denominator: population in attendance boundary 
d. Methodology: To create this indicator, I downloaded the relevant ACS file from 

ACS Factfinder. Then using the crosswalk, I converted the raw numbers of total 
population and married population from census tract geography to that of the 
elementary school attendance boundaries. From here, I calculated the marriage 
rates for each attendance boundary.    

3. Mother’s Education Level 
a. Source: ACS 5-year data 2010-2015 
b. Numerator: Number of women ages 25 and up who have at least an associate’s 

degree 
c. Denominator: total number of women ages 25 and up 
d. Methodology: To create this indicator, I downloaded the relevant ACS file from 

ACS Factfinder. Then using the crosswalk, I converted the raw numbers of total 
population of women ages 25 and up and total population of women ages 25 
and up with at least an associate’s degree from census tract geography to that of 
the elementary school attendance boundaries. From here, I calculated the 
education levels (i.e., women with at least an associate’s degree) rates for each 
attendance boundary. 

4. Affordability of Housing  
a. Source: ACS 5-year 
b. Numerator: Number of households paying less than 30 percent of their income 

for rent. 
c. Denominator: Total number of households  
d. Methodology: The U.S. Department of Housing and Urban Development (HUD) 

defines housing affordability as rent set at or less than 30 percent of a 
household’s income.174 To create this indicator, I downloaded the relevant ACS 
file from ACS Factfinder. Then using the crosswalk, I converted the raw numbers 
of total households and total households paying less than 30 percent of their 
income for housing from census tract geography to that of the elementary 
school attendance boundaries. From here, I calculated the housing affordability 
rates for each attendance boundary. 
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Social Stress Index 

Social Stress 

1. Resident Tenure 
a. Source: ACS Factfinder 5-year 2010-2015 (?) 
b. Numerator: Count of households living in homes since 2000 or earlier 
c. Denominator: total households 
d. Methodology: To create this indicator, I downloaded the relevant ACS file from 

ACS Factfinder. Then using the crosswalk, I converted the raw numbers of total 
households and total households living in their homes since at least year 2000 
from census tract geography to that of the elementary school attendance 
boundaries. From here, I calculated the tenure rates for each attendance 
boundary. 

2. Residents under Age 5 
a. Source: ACS 5-year 
b. Numerator: number of the population that is age 5 or under  
c. Denominator: total population 
d. Methodology: To create this indicator, I downloaded the relevant ACS file from 

ACS Factfinder. Then using the crosswalk, I converted the raw numbers of the 
total population and the total population ages five and under from census tract 
geography to that of the elementary school attendance boundaries. From here, I 
calculated the under-five rates for each attendance boundary. 

 

Environmental Stress Index 

Environmental Stress 

1. Structural Conditions Code Violations  
a. Source: City of Austin 
b. Numerator: Number of structures with at least one recorded structural condition 

code violation  
c. Denominator: Total number of address points   
d. Methodology: For this indicator, I used data from the City of Austin data stores. 

The file was all Austin Code Complaints in FY2015-2016. In addition to structural 
condition violations, the file included data on property abatement claims, land 
use violations, and work without a permit. For the purposes of this project (and 
data concerns, as the cumulative file had more than 65,000 entries), I restricted 
the data to include only structural condition complaints. The data also included 
the same properties multiple times (different claims), and so again for data 
management purposes, I removed duplicate properties. The final file included 
any property that had a structural condition complaint levied at it during the 
FY2015-2016 school year. This final file had 5168 total entries.  

After I cleaned the data, I converted the file into a point shapefile using 
xy coordinates included in the original file. Then, I performed a spatial join with 
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the attendance boundaries file. This allowed me to get a count of the number of 
structural condition violations by attendance boundary.    
 

2. Part 1 Crimes (Murder, Rape, Aggravated Assault, Burglary, Theft of a Motor Vehicle, 
Theft) 

a. Source: City of Austin 
b. Numerator: Number of Part 1 crimes committed 
c. Denominator: Total population 
a. Methodology: To create this indicator, I downloaded crime data by census tract 

from the City of Austin website. Then using the crosswalk, I converted the raw 
numbers of the total numbers of Part 1 crimes from census tract geography to 
that of the elementary school attendance boundary. Using previously-calculated 
population counts for each attendance boundary, I calculated the Part 1 crimes 
per capita for each attendance boundary.  

Geographic/Institutional Stress Index 

1. Spatial Mismatch: 
a. Source: City of Austin  
b. Numerator: Count of parcels zoned as commercial or zoning with employment 

opportunities 
c. Denominator: Total number of parcels  
d. Justification for use: don’t forget to add… 
e. Methodology: To create this indicator, I downloaded the land use shapefile from 

the city of Austin website. Using the layer editor, I removed all housing, 
community gathering spaces, and other land uses not related to commercial 
enterprise or not providing a large number of jobs [say more about this? What 
would you exclude, for example?]. Following this, I calculated the centroid for 
each attendance boundaries by calculating the X and Y coordinates for each and 
finding their points of intersection. Using the newly-created centroid shapefile, I 
added a one-mile buffer around each centroid point. I then performed a spatial 
join with in ArcMap to get a count of the total number of commercial and other 
employment-producing establishments located within each buffer. The final 
indicator includes this count of establishments as associated with each 
attendance boundary. 

 

2. Proximity and Geographic Access to Services 
a. Source: City of Austin and CAPCOG 
b. Numerator: Distance (in miles) to nearest hospital or larger medical service 

facility—why only hospitals? Why not full-service grocery stores or other services 
routinely used and related to health/quality of life? 

c. Denominator: N/A  
d. Methodology: For this indicator, I downloaded a shapefile containing hospitals 

other large medical service facilities in the Austin area from the City of Austin 
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website. Then, using the near function in ArcMap, I found the distance to the 
nearest hospital in miles from the centroid of each attendance boundary.   
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