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Investigating Primary Effects

The Role of Ability in the 

Reproduction of Inequality of 

Educational Opportunity



Primary effects

• Primary effects Effects of class O on children academic 

performance 

Children from more advantaged class backgrounds tend to show 

higher academic performance!!

 Most of the effect of O on E goes trough performance (i.e. is a 

primary effect)

Estimated relative importance of primary and secondary class effects (as % of log-odds ratio) for 

transition to A-level work, England and Wales

Source: Jackson et al. 2007 

1974 1986 2001

% Primary effects 64 61 76

% Secondary effects 36 39 24



Types of Ability

• Cognitive abilities (CogA) The ability to process thoughts and learn 

new information (includes  problem-solving, memory, analytical skills, 

abstract thinking, vocabulary, etc…) also known as intelligence typically 

measured via IQ tests

– CogA=direct effect on both  educational attainment (E) and  

socioeconomic success (D) (net of E) 

• Non-cognitive abilities (NCogA) Also called behavioral traits, 

personality traits, productive-enhancing traits, socio-emotional skills , or

soft-skills (includes perseverance, motivation, self-control, self-direction 

temperament, emotional stability, contentiousness,  leadership, 

communicational and relational skills, etc… ) 

– NCogA fosters CogA and both facilitate subsequent skill acquisition 

(E.g. emotional security fosters child’s exploration, attention  and more vigorous learning)

– NCogA direct effects on CogA , educational attainment (E) and  

socioeconomic success (net of E) (see e.g. Bowles et al., 2001; Heckman et al 2006)



Types of Ability

• Cognitive abilities (CogA) Psychologists and  neuroscientists 

distinguish between 2 types of intelligence:

– Fluid intelligence  the capacity to reason and solve novel problems, 

independent of any knowledge from the past necessary for all logical 

problem solving  (e.g., in science technology & maths). 

– Crystallized intelligence  the ability to use skills, knowledge, and 

experience it relies on accessing information from long-term memory

Demonstrated largely through one's vocabulary, general knowledge and the 

ability to reason using words and numbers

• Non-cognitive abilities (NCogA) A bit of a black box. It includes:

– Personality traits The Big Five 

(https://en.wikipedia.org/wiki/Big_Five_personality_traits)

– Interpersonal skills

– Some authors also include self esteem, personal drive, delayed gratification 

(associated with time discounting preferences), etc… 

https://en.wikipedia.org/wiki/Big_Five_personality_traits


The Role of Ability Transmission in the Reproduction of Inequality

DestinationOrigin A EP

Ability                 School              Educational

performance           attainment   



CogA School 
performance

Educational 
Attainment

NonCogA School 
performance

Educational 
Attaiment

NCogA

DestinationOrigin

The Role of Ability Transmission in the Reproduction of Inequality

DestinationOrigin



!
Children’s ability is an important 

predictor of educational attainment 

and socioeconomic success 



Drop-outs and 

GED students  

show lower  

ability scores  

than secondary 

graduates

Note: General Educational 

Development, GED, is a program 

designed for early school leavers in 

the US. It provides a degree that is 

equivalent to secondary education



CogA

Traits associated with NCogA



Conscientiousness

Conscientiousness is a tendency to display self-discipline, act dutifully, and 
strive for achievement against measures or outside expectations. It is related to 
the way in which people control, regulate, and direct their impulses. High 
scores on conscientiousness indicate a preference for planned rather than 
spontaneous behavior.

Sample items

1. I am always prepared

2. I pay attention to details

3. I get chores done right away

4. I like order

5. I follow a schedule

6. I am exacting in my work

7. I leave my belongings around (reversed)

8. I make a mess of things (reversed)

9. I often forget to put things back in their proper place (reversed)

10. I shirk my duties (reversed)



CogA

Traits associated with NCogA



The effect of children’s cognitive and non-cognitive abilities on the 

probability of being a 4-year college graduate at age 30

Source: Heckman, Stixrud and Urzua (2006)



The effect of children’s cognitive and non-cognitive abilities on earnings 

at age 30

Source: Heckman, Stixrud and Urzua (2006)



!
Both CogA and NCogA predict

school attainmemt (E) and socio-

economic success (D) 



!
Turns out, there are significant

differences in CogA and NCogA

by social origin



!
Class differences in ability begin

very early in life providing a leg

up to priviledged children



Source: Duncan, Magnuson and Votruba-Drzal (2014) 



Source: Cunha and Heckman (2007)



HTTPS://EN.WIKIPEDIA.ORG/WIKI/PEABODY_INDIVIDUAL_ACHIEVEMENT_TEST

Note:The Peabody Individual Achievement Test (PIAT) measures 
academic achievement of children ages five and over.  It is among 
the most widely used brief assessments of academic achievement 
used in the US, with demonstrably high test-retest reliability and 
concurrent validity. 



?
..but how does ability

development work and why is
it associated to parental class?



Class Differences in Ability

The question of inheritance



?
..are CogA and NCogA passed

on from parents to children via

genetic inheritance?



Genetic inheritance?

Contemporary research on epigenetic expression questions the 

distinction between acquired and inherited ability

• Measured abilities are susceptible to environmental influences (including in 

utero experiences) and have also a genetic component… 

• …But genetic expression is also influenced by environmental conditions!!! 

(see e.g. Turkheimer et al 2003)

The relative influence of genetic vs environmental 
factors on ability cannot be meaningfully parsed out!!

This could explain why empirical evidence on genetic influences is 
so inconclusive (e.g. estimates of the genetic influence on IQ range from almost 
0  to as much as 80%, depending on the study  http://en.wikipedia.org/wiki/Heritability_of_IQ)

http://en.wikipedia.org/wiki/Heritability_of_IQ


!
The debate nature vs nurture is 

both obsolete and misleading



!
…It is much more useful to think 

about inheritance as a 

sociobiological process



!
…A number of parental 

characteristics (associated to class) 
are known to influence children’s 

ability development



Parental characteristics

• Parents from different classes have different endowments
– Endowments= CogA and NCogA, + values + preferences which parents can 

transmit to their offspring (via both socialization and inheritance)

• Parents from different classes have different resources
– Resources= Time + Money (books, computers, childcare and private lessons, 

stimulating trips, summer camps all cost money…) + cultural capital (knowledge, 

information, vocabulary) + social capital (networks) All of which can be put into 

the development of children’s CogA and NCogA

• Parents from different classes make different investments in 

children

– Investments=parental activities directed to improve children’s cognitive and 

socioemotional development –e.g. reading books, visiting museums, going to the 

cinema, theatre, discussing literature, teaching children, etc… 



Expenditure in educational goods, 

US



Parental characteristics

• Lareau’s (2003) ethnographic research suggests different 

classes have also different parental styles or  

childrearing “cultures” 

– Middle-class families Concerted cultivation style

• Main goal: providing stimulating learning activities & 

interactions;  promoting creativity & autonomy investing in 

children directs family’s activities  

– Working-class families Natural growth style
• Main goal: providing basic supports (e.g. food, shelter, and comfort), 

enforcing discipline  and regulating behaviour (more authoritarian style)

• Concerted cultivation provides a more stimulating learning 

environment greater development of both CogA and NCogA

thus giving a distinct advantage to middle-class children



!
Differences in parental 

endowments, resources, 
investments and styles by 

class can result in differences 
in children’s ability



!
Lower average ability amongst working 

class children might also be due to 

environmental stress and negative 

peer effects linked to poverty,  economic 

deprivation and spatial segregation



Environmental stress and peer-effects

• Disadvantaged families experience more stress in their 
everyday lives

– Stress may hinder children’s cognitive development

Stress hormones (cortisone) brain structures in the hippocampus
lower memory, poorer self-regulation and executive functioning (i.e.  the 
ability to plan and carry out complicated tasks) poorer cognitive 
performance

– Stress can also affect personality traits & other NCogA linked to 
school performance (self-esteem, emotional stability, 
contentiousness) 

• Residential deprivation (socioeconomic segregation) + peer-
effects influence intellectual stimulus, aspirations & ability 
development
– Poor neighborhoods  low school quality + “bad” role models

limited educational horizons social norms sanctioning performance 
(e.g. “acting white”; “apayarse”, “empollón”) (these norms are often 
gendered i.e more punishing towards working class boys than girls) 



An Extreme Example of Environmental Differences: A Map 

of Life Expectancy in New Orleans

In New 

Orleans a 

distance of 

just a mile 

could 

mean a 

difference 

of 20 

years off 

an 

expected 

lifespan!!

http://www.fastcoexist.com/1682592/mind-the-gap-mapping-life-expectancy-by-subway-stop#1



An Extreme Example of Environmental Differences: A Map 

of Life Expectancy in New Orleans

Note: In 

Madrid the 

largest gap 

in life 

expectancy 

by 

neighbor-

hood  is 

around 6 

years 

(between

Amposta-

San Blas 78

and Los 

Jerónimos-

Retiro 84)

http://www.fastcoexist.com/1682592/mind-the-gap-mapping-life-expectancy-by-subway-stop#1



!
Class disparities in children’s 

cognitive development are most 
pronounced in brain regions that 

are important for language, 
memory, and cognitive control 

(hippocampus) 
http://en.wikipedia.org/wiki/Hippocampus

http://en.wikipedia.org/wiki/Hippocampus


The importance of early 

intervention

Some policy implications



The importance of early intervention

• During early childhood, the brain develops critically important 
neuronal functions and structures 
Recent studies in neuroscience find strong correlations between social 
origin and important aspects of young children’s brain function (e.g. Farah 
2008; Kishiyama et al. 2009)

• In both human and animal species, there are critical  periods 
in the development of the child some skills more readily 
acquired earlier (e.g. language, syntax and grammar) 
– IQ scores become stable at around age 10 suggests little malleability 

after

– Prefrontal cortex malleable up until the early 20s (this is the region of 
the brain that governs emotion and self-regulation) The window to 
influence non-cognitive skills is approximately 10 years wider

• Origin effects on ability (and E) are the strongest in early childhood 
years



!
Illustrative example1: If syntax and 
grammar are not acquired early on, 
they are very difficult to learn later 

on in life  



!
Illustrative example 2: If a 2nd 

language is learned before age 12, 

the child speaks it without an accent 



!
Illustrative example 3: A child born with 
a cataract on the eye will be blind if the 
cataract is not removed within the first 
year of life (he will not learn to see, as 

it were!)



The importance of early intervention

Policy implications

1. The later the intervention the lower its impact on child’s ability 

e.g. O’Connor (2000) studies adopted infants rescued from severely 

deprived Romanian orphanages and shows very strong effects of rescue timing  

on children’s ability!

2. Returns to early childhood investments are very high

e.g. Public preschool education in Scandinavian countries, France and the NL; 

the Perry Preschool Project in the US, etc… 

3. Returns to late childhood investments are very low

4. Public investments in pre-school & primary education should yield the 

highest pay-offs in… 

1. …increasing children’s abilities

2. …reducing origin effects



The Perry Preschool Project

An illustration of the long-term 

pay-offs of early intervention



The Perry Preschool Project

• Target group: Children of low-income Afro-American families

• From 1962–1967, at ages 3 and 4, the subjects were 

randomly divided into 2 groups 

– a program group that received a high-quality preschool 

program (treatment group)

– a comparison group who received no preschool program 

(control group)

• To test the effectiveness of the program…

– Children were followed up into their adult lives

– 97% of the study participants still living were interviewed at age 

40

– Additional data were gathered from the subjects' school, social 

services, and arrest records



The Perry Preschool Program



The Perry Preschool Program



!
The findings of the Perry 

Preschool Project illustrate the 

benefits of early intervention



!
Scandinavian countries, which have 

the lowest class effects on educational 
attainment (see Lessons 6 & 7), make 

the strongest investments in public 
childcare and pre-school education



!
Education must always be 

conceived as an investment



!
The existing evidence suggests 

the earlier investment the higher 

the returns



!
See also:

http://www.bucharestearlyinterve

ntionproject.org/

http://www.bucharestearlyinterventionproject.org/


The role of schools

Do schools discriminate by social 

origin?



The role of schools

• Research on the intergenerational transmission of ability is crucial for 

understanding primary effects of class 

• We have seen how parental characteristics, environmental factors and peer-

effects can lead to class differences in both CogA and NCogA and 

consequently in academic performance 

• Yet not all the effect of O on academic performance is necessarily due to  

ability transmission…

• Researchers must also consider the possibility that teachers  discriminate

against children from unprivileged O i.e. that they give different grades to 

children of identical ability but different social origin 

• Investigating discrimination is not an easy task because children’s ability is 

typically not observable….

• The possibility of teachers’ bias was considered in the influential work of Pierre 

Bourdieu, a famous French sociologist



!
Bourdieu argued that the educational 

system systematically favours middle-class 
children because these children posses 

what he called cultural capital



!
Bourdieu’s writings have been 

very influential in education and 

sociology…



Bourdieu’s theory of cultural 

reproduction
• Cultural capital Familiarity with the dominant culture (high-class culture), 

particularly the capacity to use “educated language” but also other cultural 

markers (manners, accent, etc)  

• Cultural capital is inculcated in high-class  (but not in low-class) homes (see 

Bourdieu and Passeron 1990)

• The educational system rewards cultural capital with higher grades  this 

explains class-differences in performance

• Bourdieu thus considers schools crucial in the reproduction of inequality

• Although Bourdieu’s theory is very vague and incoherent it has had a strong 

influence on sociological research on educational stratification

• Bourdieu’s work is a fine example of non-scientific and yet influential 

sociology (see e.g. Sullivan 2000; Jaeguer and Breen 2016)



!
Because Bourdieu’s theory is very vague 

and incoherent it is not clear whether 
cultural capital (CK) is a form of CogA (i.e. 
linguistic skills) or a marker of high status 

(unrelated to ability) 



!
Note that if CK= CogA, schools 
would not discriminate against 

working-class children but if     
CK≠ CogA, then they would!



!
Empirical research shows that 

parental beaux arts participation 

(e.g. going to the opera, ballet, 

theater or listening to “cultivated” 

music at home) has no influence on 

children’s school performance (see 

e.g. Sullivan 2001)…



!
…Yet parental reading has a 

positive influence on children’s 

school performance because it is 

associated with children’s 

vocabulary and cultural knowledge

(see e.g. Sullivan 2001)



!
…This supports the cognitive

interpretation of cultural capital 

more than the cultural one



!
…But this does not mean teachers 

do not discriminate…



Do schools discriminate?

• Experimental research suggests teachers might be prone to 
discrimination often in subtle and unconscious ways …
– E.g. German primary-school teachers give lower grades to students with 

Turkish background names (Sprietsma 2013) 

– E.g. German teachers anticipate worse performance if students have 
typical working-class names 

• One teacher interviewed in the study said “Kevin (a typical working-class name 
in Germany) is not a name, is a diagnosis” 
http://www.thelocal.de/20090918/22019)

– E.g. in the US  African–American pupils receive significantly less praise, 
less direct questions from their teachers and less feedback after 
mistakes than their peers from different ethnic backgrounds (Ferguson 
2003) 

– These differences in teacher behavior are likely to affect pupil academic 
performance, acting as a self-fulfilling prophecy 

http://www.thelocal.de/20090918/22019


?
So how important is the role of 

teachers’ potential discrimination 

overall ?



!
Evidence suggests not very 

important. In fact, overall schools 

have an equalizing effect 



The equalizing effect of schools

• Evidence for the US consistently shows that socio-economic gaps in 
children’s cognitive skills increase during summer holidays but 
decrease during school term

• This is known as the summer learning loss
• The summer loss is particularly big (and worrying) in the case of pre-

school children

• 2 conclusions can be drawn from these findings:

1. that non-school factors (parental and neighborhood factors) 
are the main source of primary effects

2. that schools act overall as equalizers (at least in the US) >< 
Bourdieu’s theory of cultural reproduction

…Yet the equalizing effect of schools does not seem to be working so 
well in the case of white-black gaps in the US (see Downey et al. 2004)



!
See further session 11 on the role of 

elite schools



Conclusions



!
Research on CogA and NCogA

development has expanded in the last 
decade in economics, sociology, 

psychology, genetics and 
neuroscience…



!
This is an expanding and vibrant 

research field particularly prone 

to interdisciplinary research



!
We still need to know much more about 
ability development and the association 

between O and performance but 
results are already promising, aren’t 

they?



Discussion

In Spain 15-year old school children 
do on average more than 1 hour of 

daily homework. Would a lighter 
homework load increase or 

decrease primary effects? Why?



Source: OECD. 2014. 

“Does Homework 

Perpetuate inequality in 

Education”. Pisa in Focus, 

46:1-4
http://www.oecd-

ilibrary.org/education/does-homework-

perpetuate-inequities-in-

education_5jxrhqhtx2xt-en

The data is for 15-year 

old children

http://www.oecd-ilibrary.org/education/does-homework-perpetuate-inequities-in-education_5jxrhqhtx2xt-en


The data is for 15-year 

old children

Source: OECD. 2014. “Does Homework 
Perpetuate inequality in Education”. Pisa in 

Focus, 46:1-4
http://www.oecd-ilibrary.org/education/does-homework-perpetuate-

inequities-in-education_5jxrhqhtx2xt-en

http://www.oecd-ilibrary.org/education/does-homework-perpetuate-inequities-in-education_5jxrhqhtx2xt-en


The data is for 15-year 

old children

Source: OECD. 2014. “Does Homework 
Perpetuate inequality in Education”. Pisa in 

Focus, 46:1-4
http://www.oecd-ilibrary.org/education/does-homework-perpetuate-

inequities-in-education_5jxrhqhtx2xt-en

http://www.oecd-ilibrary.org/education/does-homework-perpetuate-inequities-in-education_5jxrhqhtx2xt-en


!

See also: 

http://oecdeducationtoday.blogspot.com.es/20

14/12/trouble-with-homework.html

OECD. 2014

http://oecdeducationtoday.blogspot.com.es/2014/12/trouble-with-homework.html


That’s all for today!

Thanks for your attention!
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