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ENDING THE LOTTERY 

Susan Nittrouer, Ph.D.* 

I.  THE PROBLEM WE FACE 

In the biography of Warren Buffet, titled The Snowball, Buffett 
contends that he won the “ovarian lottery” by being born in the United 
States.1 There are multiple examples of interviews and presentations in 
which Mr. Buffett explains his notion of the ovarian lottery, dating back 
as far as 1997 stakeholders’ meetings. In these presentations, Mr. Buffett 
invites members of the audience to imagine that they are about to be born, 
in 24 hours.2 Being in that situation, he explains, you do not know 
whether you will be born black or white, male or female, in North 
America or Afghanistan.3 You must, as all other beings on the brink of 
birth must do, draw a ticket at random.4 That ticket will determine the 
situation into which you will be born, and so determine your future, as 
well as the futures of your children and your grandchildren.5 This idea of 
the inescapable imposition of a random fate arises because so much is 
predicated on the conditions of one’s birth: societal expectations 
associated with your race or gender; opportunities afforded or denied to 
you because of your nation of birth; constraints on behavior related to 
your culture or religion; and so on. Although provocative, this idea needs 
some amending, because the lottery does not begin at the time of birth, 
but much, much earlier. 

In Mr. Buffett’s version of the ovarian lottery, individuals are affected 
largely by factors related to gender, race, and place of birth.6 However, 
the presence of a sensory, cognitive, or physical limitations can affect 
one’s ability to reach his or her full potential, as well. Genetic influences 
can impose a variety of limitations that take effect either at the time of 
birth, or some years later. Many genetic syndromes arise from recessive 
transmission, meaning that both parents need to have copies of the same 
mutation in order for the disorder to be expressed in a child. Precisely 
because a specific syndrome is not expressed if only one parent carries a 
copy of the mutation, parents typically are unaware that they carry the 
genetic code for the disorder until its appearance in their offspring; it is 
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by chance that both parents would share a single mutation. Thus, the 
ovarian lottery begins the moment two individuals become romantically 
involved. 

While there is little that can be done concerning genetic bases of 
congenital defects, environmental sources of disorder are another story. 
Environmental influences experienced while in utero can have lifelong 
effects on a developing fetus. Cigarette smoke during pregnancy can 
decrease oxygen supply to an unborn child, thus interfering with 
development. Other potential causes of congenital defects include alcohol 
abuse during pregnancy, as well as some prescription and nonprescription 
drugs. Viruses that may not even be noticed by the mother can inflict 
permanent consequences for the developing fetus. For example, the 
rubella virus may present little in the way of a health threat to the mother, 
because of her mature immune system. Infection may even go unnoticed.7 
However, if the virus is encountered early in a pregnancy, it can be 
transmitted to the fetus through the placenta, causing deafness, blindness, 
or cardiac disorders.8 Although the rubella virus has been largely 
eradicated in the developed world due to effective vaccines, it still 
accounts for many congenital defects in much of the undeveloped or 
developing world.9 Cytomegalovirus behaves similarly to the rubella 
virus, and no vaccine currently exists to prevent its transmission.10 Other 
infections can similarly affect the developing fetus, leading to lifelong 
complications that place an individual on the losing end of the ovarian 
lottery. Thus, from the very beginning, infants face widely different 
challenges. 

Once born, external factors continue to influence a child’s ability to 
grow optimally. Much of the development of an organism is pre-
programmed in a sense, by the genetic code endowed to the individual. 
That code largely determines when an individual will reach puberty or 
stop growing. Our genetic makeup even regulates when the aging process 
will begin and how it will progress, which explains individual patterns of 
aging. Nonetheless, environmental factors serve either to facilitate the 
optimal unfolding of genetic programs related to development, or to 
hinder that developmental unfolding. The influences of these 
environmental factors are time sensitive: an individual must get 
appropriate environmental inputs at specific times in order for certain 
developmental changes to occur optimally. For the same reason, toxic 
elements can impose maximum deleterious consequences only at certain 
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developmental stages. An example of this last effect is provided by the 
work of a group of scientists at New York University who have developed 
methods for artificially creating mild-to-moderate hearing impairments 
in laboratory gerbils by plugging their ears.11 The amount of attenuation 
created by this method is similar to that created when a child has chronic 
ear infections, or otitis media.12 For the gerbils, this hearing loss is 
restricted to 24 days in length, then it is resolved simply by removing the 
ear plugs.13 These investigators have demonstrated that transient hearing 
losses impose no long-term threats to hearing sensitivity itself; once the 
plugs are removed, the gerbils’ auditory thresholds return to normal 
levels. Transmission of sound to the primary auditory cortex and 
operation of that cortical region are identical to that observed in gerbils 
not receiving ear plugs. Thus, the peripheral system is not permanently 
damaged. However, if these transient hearing losses are imposed while 
the central nervous system is still developing, permanent impairment is 
found to result in brain regions critical to mediating movement control, 
as well as executive functions such as attention and planning.14 For 
humans this finding suggests that these and similar transient deficits 
could lead to the later, gradual emergence of disorders such as attention 
deficit disorder or autism. Thus, it is essential that appropriate 
environmental inputs be provided during sensitive periods, and toxic 
inputs be avoided. If it proves impossible to prohibit exposure to toxic 
factors, then appropriate and adequate treatments need to be delivered to 
mitigate the deleterious consequences that could otherwise arise. 

One of the most significant impacts on child development involves 
the socioeconomic status of the family into which the child is born; it can 
serve either to support the optimal unfolding of genetically programmed 
developmental changes, or act as a toxin. Socioeconomic status (SES) is 
traditionally indexed using two factors: one related to the educational 
level of the primary income earner in the family, and the other related to 
the status of the profession in which the primary income earner engages. 
While the first factor, educational level, is quite easy to quantify, the 
second, occupational status, can be more difficult to assess. The original 
SES index was developed by Hollingshead over the course of roughly a 
decade, with versions of this index published between 1957 and 1965.15 
In 1996, we—those of us working in my laboratory—developed a newer 
version of this index, largely because much had changed regarding 
occupations in the thirty years intervening since Hollingshead last 
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published his index. For example, in the Hollingshead version, some of 
the occupations included were hostler, oiler, porter, and shirt folder.16 We 
removed those occupations deemed to be outdated, and added newer 
ones, such as dental hygienist, medical technician, and computer 
programmer.17 According to this revision, both educational level and 
occupational status are coded along an eight-point scale, and the values 
multiplied together.18 This results in a 64-point index.19 Values below 
roughly 10 mark abject poverty; those around 20 indicate that the primary 
income earner is likely a skilled laborer, such as a plumber or carpenter; 
and scores in the 30s and 40s indicate college-educated professionals with 
jobs such as teachers and middle managers in business settings. Values 
above 50 are received by medical doctors, lawyers, and CEOs of large 
corporations. 

Beginning in the 1960s, developmental psychologists have studied the 
effects of SES on cognitive and language outcomes. Some differences 
observed have been that by roughly three years of age, there is a 
significant difference in the sizes of children’s vocabularies based on 
SES, with children from higher SES environments having larger 
vocabularies. For example, Hart and Risley followed 43 children who 
were categorized as being from low-SES, mid-SES, or high-SES family 
environments, based on the Hollingshead index.20 By 36 months of age, 
the children in high-SES environments knew roughly twice as many 
words as the children in the low-SES environments.21 Moreover, work by 
others has shown that it is not simply vocabulary that is affected: children 
from low-SES environments use less elaborate language forms than 
children from mid-SES environments, meaning that they do not 
incorporate very many adverbs or adjectives into their utterances, and 
provide few details in their verbal behavior.22 

It turns out that these differences in language development can be 
explained primarily by the interaction styles parents use with their young 
children. In 1979, Schachter studied the interaction styles of mothers in 
low-SES and mid-SES families, being careful to include black and white 
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mothers in both groups.23 No effect of race was observed, but mothers 
from low-SES families were observed to use mostly (in more than 50% 
of their interactions) directives with their children.24 Directives are 
speech behaviors that involve telling another individual what to do or 
what not to do, with no expectation of a response. Mothers from the mid-
SES families, on the other hand, were observed to engage in this kind of 
speech act only 30% of the time, on average.25 Instead, their speech 
tended to be responsive, following up on something the child said, or tried 
to say.26 These sorts of speech acts often involve recasts, in which the 
adult restates something the child said using more mature language 
structures, or extensions, in which the adult makes a statement that 
includes exactly what the child said, but makes it more complete. Because 
these longer and more complex utterances are essentially different 
versions of what the child just said, children are usually quite interested 
in the newer, enhanced forms. Consequently, they acquire these newly 
encountered language structures readily. 

Another kind of speech act that has been found to be facilitative of 
language acquisition involves open-ended inquiries; that is, questions that 
require more than a yes-no or short answer response. In our laboratory, 
we examined the language interaction styles of parents from low-SES and 
mid-SES families.27 Using our SES index, children in the low-SES 
families had scores below 15, while children in the mid-SES families had 
scores above 25. Annual income of the low-SES families was below 
$15,000 per year, while it was above $25,000 for the mid-SES families. 
We video-recorded each parent-child dyad for 10 minutes, while they 
worked together to build a Tinkertoy model from an illustration. During 
that 10-minute interaction, it was observed that children from the mid-
SES environments heard an average of 12.2 open-ended inquiries, but 
children from the low-SES environments heard an average of only 3.6. 
That means that in just that 10-minute slice of time, children from the 
mid-SES environments were encouraged to generate language roughly 
3.5 more times. That is 3.5 times the opportunity to practice constructing 
utterances and 3.5 times the opportunity to learn more mature structures 
by having those original utterances recast or expanded. 

To be sure, the differences in language achievement associated with 
SES can be clearly traced to parental interaction styles, rather than to any 
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other factor that may be related to SES. In particular, several 
investigations have demonstrated that the effects of poverty, or low SES, 
on children’s language and cognitive development are similar, regardless 
of race or cultural background. For example, Laosa used the Tinkertoy 
task, in which parent and child are asked to build a Tinkertoy model 
together, in order to study parental interaction styles.28 That study showed 
that regardless of race or ethnicity, children growing up in poverty 
received more impoverished parental language input. Norman-Jackson 
recruited low-SES black preschoolers who had siblings in the second 
grade and examined reading scores of these older children.29 Norman-
Jackson explicitly set out to find and recruit some low-SES preschoolers 
whose older siblings were performing well in school, in spite of 
expectations related to poverty. The preschool children were grouped 
according to whether the older sibling was performing within normal 
limits on the reading measure, or scoring below the average range.30 Then 
both the language performance of the preschool children as well as 
language interaction styles of the parents were examined.31 Children with 
“successful” older siblings produced language with a Mean Length of 
Utterance (MLU)—a common measure of language advance—of 3.87 
compared to a MLU of just 2.88 for children with “unsuccessful” 
siblings.32 Overall, more verbal interactions were observed between 
parents and preschoolers in the successful group than in the unsuccessful 
group.33 Thus, SES is not the factor that accounts for these language 
differences, but rather learned behaviors on the part of parents who likely 
grew up in poverty, as well. This suggests that it is necessary to work 
with individual parents to modify patterns of interaction. 

II. WHAT NEEDS TO BE DONE 

The findings reviewed above demonstrate that children need the 
appropriate kinds of support at critical times in their lives in order to 
develop optimally, and achieve their full potential. In this section I 
contend that as a society, we have failed to provide support of an 
appropriate nature, at critical times, or in adequate dosage. The 
consequences of our failure to do so can be seen across many facets of 
our society. For example, analyses of our prison populations present stark 
evidence of our failure to intervene early and appropriately. Using data 
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from the 2004 Bureau of Justice statics, Rabuy and Kopf estimated that 
the mean annual income (in 2014 dollars) of our incarcerated population 
prior to incarceration was $19,185, which is 41% less than that of non-
incarcerated people of the same age.34 Similarly, the mean level of 
educational attainment for incarcerated individuals, ages 27 to 42 years, 
is eleventh grade, while most non-incarcerated people matched on age 
have at least a high school diploma.35 From these findings we can only 
conclude that being born poor and being deprived of the experiences early 
in life that foster development of the skills needed to flourish in our 
education system often places an individual on a path to behaviors that 
can land them in prison. 

Turning our attention to individuals born with a disability that makes 
learning difficult, we find that 55% of young adults who were diagnosed 
with a learning disability while in school will be involved with the 
criminal justice system within eight years of leaving high school.36 Where 
employment is concerned, only 46% of adults diagnosed with a learning 
disability as a child are able to find employment within eight years of 
leaving school; however, 67% of those individuals earn less than $25,000 
per year.37 These statistics offer strong evidence of the need for improved 
early intervention for children and their families, especially those with 
risk factors for academic success. 

However, it is not enough to institute policy changes to implement 
early intervention programs. Any effort to enhance our current services 
for young children and their families must be undertaken with care, 
attending to the factors that have caused previous efforts to falter. Here is 
a description of central points that should be kept in mind, as we move 
forward. 

Dosage should be titrated to meet the conditions. While poverty and 
special needs—such as sensory deficits, language problems, or 
emotional/mental health issues—present independent risks to 
development for children, these conditions are, unfortunately, often 
comorbid. For example, otitis media, or ear infections, are one of the most 
common reasons parents take their children to the pediatrician. In its 
acute form, it causes pain. With antibiotic treatment, acute otitis media is 
usually resolved quickly. But if left untreated it can become chronic and 
suppurative. This form of the condition imposes hearing loss that can be 
temporary, diminishing when the suppurative matter in the middle ear 
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dissipates, or permanent, caused either by damage to middle-ear 
structures or by transmission of the infection from middle to inner ear. 
Prevalence estimates have historically shown that the incidence of the 
disease are greater for children from low-SES environments, likely due 
to more risk factors, including second-hand cigarette smoke, and lack of 
preventative factors, such as pneumococcal and influenza vaccines.38 
Thus, poverty places a child at risk for medical problems. From the 
opposite perspective, parents dealing with a child with a disability often 
face financial challenges that other parents do not face, arising from 
increased medical costs and difficulty finding appropriate support 
services. This situation forces parents to either self-pay or go without 
these services. But this inter-relationship of poverty and medical risk does 
not need to exist. A recent study involving children of United States 
service members demonstrated how adequate medical care can 
ameliorate the effects of SES on the incidence and treatment, specifically 
of otitis media.39 Families of service members all participate in the same 
healthcare system, regardless of rank. When data from children of these 
service members were evaluated, it was found that the incidence of otitis 
media was no greater for children whose parents were from lower SES 
backgrounds than for children whose parents were from higher SES 
backgrounds.40 

Even when behavioral interventions are provided to children 
experiencing a condition that puts them at risk of developmental delay, it 
must be considered that these interventions have disparate impacts on the 
development for children as a function of SES and special-needs status. 
A large, prospective study involving children in the Boston Public 
Schools sought to examine the effects of one year of preschool education 
on early math and language skills, as well as on executive functioning.41 
Children were categorized as low-SES if they qualified for free or 
reduced lunch.42 Outcomes showed that with just one year of early 
schooling, the children receiving free or reduced lunches benefitted 
significantly more than children not receiving free or reduced lunch on 
both the math assessment and the measures of executive functioning.43 
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For example, on two measures of executive functioning—inhibitory 
control and cognitive flexibility—effect sizes were greater than .3 when 
scores for children receiving free or reduced lunches who were in the 
program were compared to scores for children similarly receiving free or 
reduced lunches, but not in the preschool program. There were no 
differences in performance for the children who were not receiving free 
or reduced lunches based on whether they were in the preschool program 
or not. There were no effects on language skills of early intervention, but 
that may be because language support and intervention in early 
intervention programs are often overlooked, or not presented at dosage 
levels sufficient to have effects. 

Work in my laboratory has examined the effects of parental 
interaction styles on language performance of children with hearing loss, 
at 4 years of age. We compared these effects to those for children with 
normal hearing, matched on SES and age. We used the Tinkertoy task, 
and counted the number of parental inquiries and responses (recasts or 
extensions) that occurred in a 10-minute interaction. In a separate task, 
we measured vocabulary and MLU for language samples collected from 
the children. Results showed correlation coefficients greater than 0.4, 
which is statistically significant, between both the number of inquiries 
and responses in the language of the parents and both children’s 
vocabulary skills and MLU—for the children with hearing loss. These 
correlation coefficients were smaller and not significantly significant for 
scores from the children with normal hearing. Based on these and similar 
findings, we may conclude that the effects of providing appropriate early 
education and intervention, at appropriate dosage levels, are greater for 
children and families presenting risk factors. In brief, these children need 
these services more, and need more of these services to overcome the 
lottery tickets they drew. 

Appropriate services and adequate dosage are needed. Even when 
intentions are good, outcomes of early intervention suffer if services are 
not of an appropriate nature or provided in adequate dosage. At present, 
we—as a society—seem to be missing the mark. Using standardized 
measures of treatment effectiveness, the quality of instruction provided 
in early education programs has consistently been found to be of low 
quality and insufficient quantity, with especially poor attention paid to 
language and literacy.44 Presently, there is little difference in the 
effectiveness of various curricula used in early intervention programs,45 
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and logistical changes such as lengthening the instructional day or 
decreasing the teacher-student ratio appear to provide little in the way of 
improvements.46 On the other hand, providing professional development 
to practicing teachers has been shown to have positive and significant 
effects on outcomes.47 Overall, specific qualities of instructional 
practices—especially teachers’ sensitivity to the learning of individual 
children—seem most important to educational outcomes. Effectiveness 
depends strongly on the skills and sensitivities of those professionals 
providing the intervention.48 

At a slightly higher level of organization, it is apparent that early 
intervention programs that strive to meet the needs of all students with a 
single approach fail to meet the needs of any student. In other words, 
“one-size-fits-all” approaches fit no one. In my own work, we observed 
this finding in a study focused on outcomes of children with hearing 
loss.49 At the outset of this study, our goal was not to assess the 
effectiveness of the interventions provided to these students. Instead, we 
sought to measure the language abilities of school-age children with 
hearing loss in mainstream classrooms compared to their peers with 
normal hearing, with an emphasis on the phonological level of linguistic 
structure: Are children with hearing loss able to recognize individual 
phonemic segments in the acoustic speech signal as well as their peers 
with normal hearing, and how does any discrepancy in those abilities 
affect other language and literacy skills? All children were between 8 and 
10 years of age at the time of testing, and children in the hearing loss and 
normal hearing groups were matched on SES.50 Outcomes for the 
children with hearing loss were observed to follow a distinct bimodal 
distribution, with roughly half of the children performing similarly to 
children with normal hearing, and half falling below by a significant 
amount. Because children with scores in both regions of the distribution 
were similar in terms of SES and school placements at the time of testing, 
we undertook an exploration of possible sources of this difference in 
outcomes across groups. One clear difference between the two groups of 
children with hearing loss was found: those children who were 
performing similarly to the children with normal hearing had all attended 
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a private early intervention (including preschool) program specifically 
designed to serve children with hearing loss; all those children 
performing more poorly had all been served by the public school system 
in the community.51 To be sure, the public school program was designed 
for children with special needs, but it was not tailored to any specific 
special need. Although we did not have opportunity to evaluate outcomes 
of children with special needs other than hearing loss who had been 
served by the public school program, we may surmise that effectiveness 
was equally poor for those children, because disability-specific methods 
of intervention were not applied. In particular, methods for facilitating 
language and literacy acquisition are often found to be lacking in early 
intervention programs, as noted by Greenwood et al.52 This factor 
supports the suggestion that weakness in intensity of language and 
literacy interventions might also account for the fact that the one kind of 
skill not showing improvements with early intervention in the Boston 
Public Schools study involved language and literacy. There are exacting 
methods required for supporting language acquisition in children at risk 
for language delays. In my own visits to early intervention and preschool 
programs, I find it rare that these methods are applied unless the teaching 
staff had explicit training in language intervention for young children. 

Timing of interventions is critical. Although the focus of this review 
is on early intervention and education, it is important to remind ourselves 
that while necessary, early education is not sufficient. Evidence for this 
conclusion comes from evaluations of Head Start programs. Previous 
studies of Head Start effectiveness have typically demonstrated positive 
outcomes for children entering kindergarten, although the gains shown 
are usually not as strong as the effects of other, more intensive early 
intervention programs.53 This finding emphasizes the need for adequate 
dosage of intervention, at the time of that intervention. Moreover, those 
gains appear to fade over the first few years of elementary school. While 
it may be tempting to attribute that outcome solely to the continued 
deficits found at the start of kindergarten, other evidence contradicts that 
conclusion. Even studies of children with hearing loss who receive 
appropriate and intensive intervention before the start of school have 
shown that these children typically continue to exhibit deficits and delays 
three to five years into their elementary-school experiences.54 Much of 
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the reason for these outcomes is surely that there is a great deal of 
development that occurs after the start of kindergarten, and these children 
need just as much support to ensure smooth sailing through those changes 
as they needed for their preschool learning. For example, language 
acquisition continues up until the age of puberty, with much of that 
acquisition occurring between the ages of 5 and 10 years. Children need 
appropriate experiences with language to facilitate these developmental 
changes. 

Experience or professionals matters. With the best of intentions, 
many social programs have been initiated to serve young children at risk 
of developmental delays. One example of a recent program is Teach for 
America. In this program, young adults who have recently graduated 
from college are given some training and sent to teach in a low-
performing school. These young adults all have chosen this path in order 
to improve long-term opportunities for the children whom they teach. 
However, this endeavor is hard—and tricky. These positions would be 
better filled by experienced teachers, who can adapt their methods to the 
needs of individual children. 

Community support matters. No early intervention or education 
program can be successful without buy-in from the individuals whom it 
serves. We cannot simply provide services to families and children and 
expect optimal changes. Instead, we must work in collaboration with 
community leaders, to build trust and understanding of the methods that 
should be implemented in order to allow all children to develop 
optimally, with appropriate supports provided when they are needed, and 
toxic elements avoided, especially at developmental epochs when they 
can take their greatest tolls. 

III. SUMMARY 

Children arrive in the world with different opportunities, facing 
different challenges. This variability has led to inequities in the very lives 
that individuals lead. But as Ebenezer Scrooge asked of the Ghost of 
Christmas Yet-to-Come, is this the way it might be or the way it must be? 
If we change our ways, can we change the circumstances responsible for 
these inequities? 

Some of the factors affecting developmental outcomes are out of our 
control to influence, but others are not. We need to make policy decisions 
that have real effects. We need to provide optimum services to children 
and their families, providing the types of support that are needed at each 
stage of development, starting prenatally and continuing through the teen-
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age years. We need to ensure that these services are appropriate in kind, 
delivered in sufficient dosage, and at the optimal developmental times to 
have maximum effects. We need to eliminate as many toxic influences as 
we can and provide interventions that ameliorate the negative 
consequences of those we cannot eliminate. We need to titrate the amount 
of service delivered to each child and family according to the risks they 
face and ensure that those services are specific to the nature of that risk. 
We need to find ways to attract, train, and retain highly skilled providers. 
In particular, we should strive to recruit individuals with extensive 
experience, rather than more junior individuals, to work with our must 
vulnerable children. 

In order to meet these goals, there is much to consider. Our training 
programs for service providers need to be sufficiently flexible to permit 
the kinds of training that lead to optimal results. Challenges can be 
encountered by university administrators seeking to establish such 
programs, because of both local and extended regulations. For example, 
at the local level, there may be requirements regarding general education 
courses that must be met that interfere with the breadth of courses that 
might be needed for specialized training. More broadly, there can be 
regulations by professional organizations that similarly constrain options. 
For example, we need professionals who know how to promote language 
development; as has been seen, this is an area that is easily overlooked, 
or underserved. However, in order to meet the qualifications of the 
national accrediting agency for speech-language pathologists, it is 
necessary to provide broad training, including training in areas such as 
adult language disorders and swallowing disabilities. While there are 
clear benefits to this breadth of training, it restricts the in-depth teaching 
that can be done regarding language development and intervention. 

In summary, we must simultaneously be working to enhance policy 
provisions for early education and intervention while we are evaluating 
how we provide those services. Only in this way can we begin to even 
the playing field for all children and end the ovarian lottery once and for 
all. 


