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Four main themes  

•  To what extent can we predict early literacy 
development? 

•  Estimates of genetic and environmental 
influences on early literacy skills and 
educational consequence 

•  Estimates of genes and environment differ 
in different school systems 

•  Teacher effects on individual differences in 
early literacy skills 



Why study twins? 
Monozygotic (MZ) twins share 100% of all their 
genes 
 
Dizygotic (DZ) twins share 50% of their 
segregating genes (genes that make us different), 
on average  
 
MZ and DZ pairs reared together have similar 
shared environment in the home and school 
(assumption of analyses) 
 



Twin Data Estimates Three Causes of  
Individual Differences 

Heritability (genes) :  The extent to which scores are 
attributable to genetic influences. 

 
Shared (Common) Environment :  The extent to 

which scores are attributable to environmental 
influences that affect similarly both twins in a pair. 

 
Nonshared Environment :  The extent to which scores 

are attributable to environmental influences that 
are specific to individual twins. 





 
 
 







Twins aged 5 years (preschool) 



Same twin pair at the end of Kindergarten 



At the end of Grade 1 



At the end of Grade 2 



The sample across test site 

Scandinavia Australia USA 

Age (months) 61.2 57.7 58.8 

Total number of 
twin pairs 300 260 488 

Monozygotic 
twins 140 140 225 

Dyzygotic twins 160 120 263 



Pre-reading Tests Used in the 
Study: Day 1 and 2 

•  Word blending 
•  Syllable and phoneme 

blending 
•  Sound matching 
•  WPPSI Block design 
•  Environmental print 
•  Word recognition 

•  WRAML Visual learning 
•  Word elision 
•  Syllable and phoneme 

elision 
•  Letter sound recognition 
•  Rhyme and final sound 
•  Phoneme identity training 

- initial /s/ 



Day 3 and 4 

•  WRAML story memory 
•  Rapid object naming 
•  Rapid color naming 
•  Confrontation naming 
•  Letter name recognition 
•  Phoneme identity training 

- initial  /p/ 

•  WRAML Auditory-visual 
learning 

•  Concepts about print 
•  ITPA Grammatic closure 
•  Phoneme identity training 

– final /l/ 



Day 5 

•  WPPSI vocabulary 
•  WPPSI sentence memory 
•  Morphology 
•  Nonword repetition 
•  Phoneme identity training 



Reading and spelling tests from the end 
of kindergarten to Grade 2 

•  TOWRE Sight word reading efficiency 

•  TOWRE Phonemic decoding efficiency 

•  WRAT spelling 

•  Woodcock Reading Passages measuring reading 
comprehension (from Grade 1) 

 
 



Correlations between preschool language skills and 
subsequent reading development (see Scarborough, 

1998) 
 

Language skill Correlation 
(median) 

Correlation 
(average) 

Print knowledge 0.51 0.49 

Phonological awareness 0.42 0.46 

Rapid naming (RAN) 0.40 0.38 

Verbal memory 0.33 0.33 

Vocabular 0.38 0.33 

Grammar/morphoologyi 0.37 0.32 



Correlations between preschool 
language skills and kindergarten 

reading 
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Sight word reading at the end of 
Kindergarten predicted by 

preschool language skills (42%) 

Unexplained variance 

Phonological awareness 

RAN 

Print knowledge 
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The definition of dyslexia used by the 
National Institute of Child Health and 

Human Development(NICHD) 
  
 Dyslexia is a specific learning disability that is biological 
(neurological/genetically) in origin. It is characterized by 
difficulties with accurate and/or fluent word recognition 
and by poor spelling and decoding abilities. These 
difficulties typically result from a deficit in the 
phonological component of language that is often 
unexpected in relation to other cognitive abilities and the 
provision of effective classroom instruction. Secondary 
consequences may include problems in reading 
comprehension and reduced reading experience that can 
impede growth of vocabulary and background knowledge. 
 



16% of the variance in word recognition is 
accounted for by preschool phonological skills 

(i.e., phonological awareness and RAN) 

Fonologisk förmåga

Andra tänkbara faktorer



11% of the variance in kindergarten spelling is 
accounted for by preschool phonological skills 

(PA and RAN) ålderk 

Fonologisk förmåga 
Andra tänkbara faktorer



Univariate data structure for 
continuous traits 

  MZ twins     DZ twin 
Twin 1  Twin 2   Twin 1  Twin 2 

 X       X       X       X 
   X       X          X       X 
   X       X          X       X 

 .        .                         .                   . 
 .                   .                         .                   . 
  

If MZr > DZr, evidence that Variable X is influenced by genes, 
as in IQ example 

 
     



Preschool data 

genes
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Grade 1 data 
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word reading 
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reading 
comprehension 

genes

sh. env

unique env.

spelling 



Differences in school systems 
•  In Scandinavia, compulsory education starts when 

the child is seven 
•  In Colorado, no state standard for teaching reading 

and spelling in kindergarten and children typically 
attend kindergarten for only three to four hours 
each day 

•  In Australia, a state-wide curriculum guides 
reading and spelling instruction and the children 
attend full school days. 35% of the school week is 
recommended for language and literacy 
instruction 



Genetic (A), shared environment (C), and 
non-shared environment (E) influences on 

reading at the end of kindergarten 
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Genetic (A), shared environment (C), and 
non-shared environment (E) influences on 

spelling at the end of kindergarten 
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Genetic (A), shared environment (C), and 
non-shared environment (E) influences on 

reading at the end of grade 1 
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Genetic (A), shared environment (C), and 
non-shared environment (E) influences on 

spelling at the end of grade 1 
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Thus.. 
•  In Scandinavia, where children rarely receive any 

formal literacy instruction in kindergarten, genetic 
effects were estimated to .33 for reading and .46 
for spelling 

•  Most variance in reading (52%) and a substantial 
proportion of the variance in spelling (42%) was 
accounted for by shared enviornment 

•  However, one year later, heritability was similarly 
high across country and estimated genetic 
influences varied between .79 and .83 for reading 
and between .62 and .79 for spelling 



 
 
 
 
 
 
 

Is there a teaching effect on early 
literacy development? 

 
(i.e., ”anyone with an ounce of brains knows what 
must be done” ”It’s time to move from identifying 

failing schools to identifying failing 
teachers” (Newsweek, Feb 12. 2007) 

 



Or…. 

”If schools can’t fire bad teachers and reward 
good ones, then nothing else we do to 
improve education will do any good” 

 (New York Times, Jan, 2008) 



Or…. 

”Studies claim that 40 per cent of the variation 
in student performance is the result of 

teacher quality” 
(Sydney Morning Herald, April, 2008) 



MZ twins in same or different 
classrooms (teachers) 
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Lärareffekten är i bästa fall ca 8% 
när det gäller variation i tidiga läs- 

och skrivfärdigheter 

Klassrumseffekten
Andra faktorer


