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Spørsmål 

Kan vi finne 

1. tidlige risiko-

faktorer 

2. tidlig effekt av 

trening? 

 

Ut med
språket!

1–2–3

s2edp
rke!       3U
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S. H. Ofte, 2003 ©
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Prosjektets to deler 

• 5 - 8 år: 

• Effekt av trening 

• 5 -12 år: 

• Hvem utviklet dysleksi? 
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Speak
up!

1–2–3
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S. H. Ofte, 2003 ©

Is it possible to identify dyslexia at a 

preliteracy phase? 

• ”Wait and see” 

• ”Could be stigmatising” 

• ”His father was like 

this, too” 

• ”She just doesn’t pay 

attention” 

 

 

• No, don’t! 

• Better to fail in school? 

• Yes, it runs in families 

• Have you asked 

yourselves why? 
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Ti forskjellige publikasjoner om dysleksi - du vil 

møte ti forskjellige definisjoner! 

• Hvorfor? 
– Flere årsakskjeder, - 

ikke bare én, et 

spektrum (Pennington & Bishop, 2009) 

• BDA sin definisjon 

• Hvordan skal en 

greie å få best 

innsikt?  
– Longitudinelle studier 

(Dehaene, 2009; Goswami, 2003) 

 

British Dyslexia Association sin definisjon av 
dysleksi: 

• affects the development of literacy and 
language related skills. 

• present at birth and to be lifelong in its effects.  

• characterised by difficulties with  

– phonological processing  

– rapid naming  

– working memory 

– processing speed   

– automatic development of skills that may not 

match up to an individual’s other cognitive abilities. 

• It tends to be resistant to conventional teaching 

methods, but its effects can be mitigated by 

appropriately specific intervention, including the 

application of information technology and supportive 

counselling. 

 

http://www.bdadyslexia.org.uk/about-dyslexia/further-

information/dyslexia-research-information- 
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Longitudinelle studier 
(Dahaene, 2009; Goswami, 2008) 

• Alle longitudinelle 

studier som har tatt 

utgangspunkt i 

førskolebarn og som til 

nå er publiserte er 

baaserte på 

genetikk/arvelighet som 

en tidlig risikofaktor 
(H. Lyytinen et al., 2004).  

• Ikke alle barn av dyslektiske 

foreldre får dysleksi 

• Ikke alle dyslektiske barn har 

dysleksi i den nærmeste familien 

• Derfor er det nødvendig å 

definere andre risikofaktorer i 

tillegg til de genetiske 

• De etablerte teoriene om dysleksi 

peker mot flere testbare 

risikofaktorer 
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Longitudinelle studier eneste farbare vei, 

men hvordan? 

Medfødt vanske  

• forekomst ca 5 – 10% 

Genotype:  

• Barn av foreldre med dysleksi 
– kan følges fra fødsel av 

– mellom 30-70% har ikke ”arvet” 
dysleksi 

Fenotype: 

• Personer med typiske 
kjennetegn på dysleksi 
– når kan vi ”se” disse 

kjennetegnene? 

– vente å se, eller ta tidlige tegn på 
alvor? 

Genotype  
+ fenotype  

= endofenotype 

TH: Nyborg Strand 2012 II 
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Dyslexia… 
Congenial developmental disorder 

• affecting aspects of language 

• prevalence:  

– 5-10% (Siegel, 2006)  

– 5-17% (Shaywitz & Shaywitz, 2005) 

 

Main focus over the last decades:  

• phonological processing problems 

• the dyslexia spectrum 

Benchmark causal and contributing factors 

• heredity (Grigorenko et al. 1997) 

• impaired languge development  
     (Korkman & Häkkinen-Rihu 1994; Bishop 1997; 

Tallal 2000) 

• the magno-cellular system (Stein & 
Walsh, 1997)  

• abnormal laterality (Geschwind 1979; 
Galaburda 1993) 

• abnormal motor control (Nicolson & 
Fawcett, 1999) 

 

In addition: general health 
Fox, S. E., Levitt, P., & Nelson III, C. A. (2010). How the 

Timing and Quality of Early Experiences Influence the 
Development of Brain Architecture. Child Development, 

81(1), 28-40.  

…cannot be explained by one factor alone 
(Snowling, 2008; Pennington & Bishop, 2009) 

TH: Nyborg Strand 2012 II 

(Vellutino, Fletcher, Snowling, & Scanlon, 2004) 
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Utfordringer   

• It is estimated that to identify all 
of the weakest 10% of beginning 
readers, current measures would 
identify 20% of children as being 
at high risk.  

• Because effective prevention is 
resource-demanding, more 
accurate identification of at-risk 
children would be valuable. 
 

Gabrieli, J. D. E. (2009). Dyslexia: A New Synergy 
Between Education and Cognitive Neuroscience. 
Science, 325, 280-283.  

 

 

 

 

 

 

 

 

 

 

Speak
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• LI, RD, and SSD are complex 
multifactorial disorders, not only in 
terms of their genetic and 
environmental etiology, but also in 
terms of their cognitive underpinnings.  

• Each disorder appears to arise as the 
consequence of a specific 
constellation of underlying deficits.  

• Each individual deficit may be common 
in the general population and may only 
assume clinical significance when 
combined with another deficit. 

   Pennington, B. F., & Bishop, D. V. M. (2009). Relations 
Among Speech, Language, and Reading Disorders. 
Annual Review of Psychology, 60, 283-306.  
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Hypotese 

 

 
• Endofene kjennetegn 

på dysleksi når barna 
er 5 år predikerer 
dysleksi når barna er 
11 år (6.klasse) 

• Reliabilitet 

• Validitet 

Genotype  
+ fenotype  

= endofenotype 

Speak
up!

1–2–3

s2ed p

ke!        3u
1t t m 

S. H. Ofte, 2003 ©
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Hvordan? 

1. Ved å stille kvalifiserte 

spørsmål 

• basert på evidens 

• til de nærmeste 

omsorgspersoner 

• på en forståelig måte 

2. Ved å følge barna i en 

årrekke ved 

– kvalifisert testing 

– basert på evidens 

 

TH: Nyborg Strand 2012 II 
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Symptoms at behavioural/symptomatic and neuro-cognitive levels, and illustration 

of the cortical lobes at the biological level (Helland 2002).  

Barnehage Skole  

Nivå 

Symptom- 

nivå 

 

Kognitivt 

nivå 

Biologisk 

nivå 

 

 

 

 

 

 

 

 

 

 

 

 

Miljø 

 

Matematikk-

vansker 

 

SLI 

Dysleksi 

V. 

temporal 

 

H. 

temporal  

Frontal 

Parietal 

 

 

 

Oksipital  

Nevrokognisjon  

Eksekutivfunksjonen  

Visuo-spatiale funksjoner 

Arbeidsminne     

Korttidsminne      

Oppmerksomhet  

Motivasjon    

Emosjoner   

 

 

 

 

 

 

 

 

 

Språklig kognisjon 
Språkprosessering  

• Vokabular 

• Forståelse 

• produksjon 

Fonologisk bevissthet 

RAN 

Fonologisk prosessering 

 

 

  

 

  

 •genetikk 

•arvelighet 

•hjerne- 

funksjoner 

•kjønn 
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Morton, J., & Frith, 

U. (1995). Causal 

modeling: A 

structural approach 

to developmental 

psychopathology. In 

D. J. C. Dante 

Cicchetti (Ed.), 

Developmental 

psychopathology, 

Vol. 1: Theory and 

methods. Wiley 

series on 

personality 

processes. (pp. 

357-390): John 

Wiley & Sons, New 

York, NY, US. 
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• 4 fylker 

– 4 kommuner 

• 9 barnehager 

• 11 skoler 

– 2 by 

»  1 bokmål, 1 nynorsk 

– 2 land 

» 1 nynorsk, 1 bokmål 

• N, 5–åringer = 120  

 

• Ca 16 PP-ansatte 

• Ca 40 lærere 

• Ca 20 masterstudenter 

• Ca 13 forskere 
 

Deltakere i prosjektet, 2003-2014 
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The Risk Index (RI-5) 

• 6 domains: soma, laterality, motor, language, spec. ed., 

heredity 

• Filled out by parents and preschool teachers 

• Sum scores averaged (parents, teachers)  

• RI-5 formula:  

– Summed scores/(6 x 2) x 100  

• Mean 9.96, SD 10.07 (range 0 – 47.5) 

• Risk group: upper quartile of the RI-5 

– skewed gender profile, with few girls   

TH: Nyborg Strand 2012 II 

Rogaland Hordaland Sogn og 

Fjordane 

Møre og 

Romsdal 

Haugesund Kvinnherad Førde Fræna 

2 

barnehager 

2 

barnehager 

2 

barnehager 

2 barnehage 

3 skoler 3 skoler 2 skoler 2 skoler 

Utvalgsprosedyre 2003 

15 

Til sammen 120 barn født i 1998 

109 foresatte takket ja til å delta 

Spørreskjema (RI-5) til alle foresatte og førskole 

105 barn inkludert 

26 risiko; 26 kontroll 

Estimert: ca 10% vil utvikle dysleksi 

TH: Nyborg Strand 2012 II 

Utvalg 
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Inklusjonskriterier:  
1. Norsk som 1.språk  
2. Ingen  
• syndrom  
• påviste nevrologiske     

avvik  
• store sanseavvik 
• psykisk 

utviklingshemning 

Risiko-indeks, barna er 5 år 

 gutter
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Bakgrunnsdata 

Utvalg 

• 5-8 år 
– N = 52/49 

• gutter = jenter 

 

WPPSI, 5 år: n.s. 
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The RI-5 
N = 109 Parents vs preschool teachers,  

 

Cronbach’s alpha .781; Correlations .713; Split-half reliability .833 
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Project design 
  Spring Fall 

2003 Preschool 
Age 5 

•Start/questionnaire •Screening •Meetings 

 

2004 1st grade 

Age 6 

•Training I a) b) 

•fMRI 

•Screening •Meetings 

•Conferences  

2005 2nd grade 

Age 7 

•Training II a) b) •Screening •Meetings, 

•Conferences  

2006 3rd grade 
Age 8 

 

•Training III a) b) •Screening •Meetings 

•Conferences 

•Publications  

2007 
 

•Reports 
•fMRI 
•The Balance lab 

•Reports 
•Master-   
theses  

•Meetings 

•Conference 

•Publications 

2008 Reports •Mastertheses •Publications  

2009 - 
2014  

6th grade 
Age 11-12 

 
•fMRI 

•Questionnaire 
•Screening 

•Meetings 

•Conferences 

•Publications TH: Nyborg Strand 2012 II 

Testing på PPT 

21 

2003 2004 2005 2006 

Tidsbruk 

TRAS (screening) x - - - 

WPPSI, WISC-III 2 t x - - x 

BPVS 15 min. x x x x 

TROG 15 min. x x x x 

Ringsted/Modellsetninger 15 min. x x - - 

Fonologisk bevissthet, Ringsted 5 min. x x - - 

Stroop Color Word Test 1-5 min. x x x x 

Rey Osterieth Complex Figure Test 10 min. - x x - 

Lateralitetstester, B-P, BRLDT 15 min. x x x x 

Dikotisk lytting 10 min. x x x x 

Tallhukommelse(WISC-R) 5 min. x x x - 

Våletesten 15 min. - - x - 

Leseprøver 15 min. x x x x 

Orddiktat 15 min. - x x x 

Engelsk 1 5 min. - x x x 

Engelsk 2 5 min. - x x x 

Sum, individuell testing 3t 20 min. 2t 15 min. 2t 25 min. 3t 35 min. 

T. Helland: Språkbaserte 
lærevansker 

LOGO 315 2012 22 

Correlations (*: p < .05; **: p < .01) 

Age   Test Risk Index 

6   Phonological awareness 

     (Ringeriksmaterialet, sum) 

 

* 

6 fMRI 

(The Bergen fMRI Reading Test) 

 

* 

7   Language comprehension 

     (TROG) 

 

* 

7   Visuo-spatial skills 

     (RCFT, recall) 

 

** 

7   Verbal learning 

     (Våletesten, sum) 

 

** 

8   Working memory 

     (Digit span) 

 

** 

8.   Word reading 

     (STAS) 

 

** 

8.   Word spelling 

     (STAS) 

 

** 
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Measures of reliability 

 

Measures: 

RI questionnaire 

N Inter-rater 

Correlations  

Parents (5) vs  

preschool teachers 

(5)  

109 .713 

Parents (5) vs  

preschool teachers 

(5)  

49 .743 

Parents (5) vs  

parents (11)  

41 .843 

Preschool teachers 

(5) vs parents (11)  

41 .703 

Risk Index (5) vs  

parents (11) 

41 .689 
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Age 11: finding the low scorers 

Regrouping according to 

literacy skills: 

1. Nonword reading (NWR)  

2. Word reading (WR)  

3. Word spelling (WS)  

4. Text reading (TR) 

 

The low 25% 

• Upper  = 0 below 25% 

• Middle = 1 below 25% 

• Low  = 2-4 below 25% 

TH: Nyborg Strand 2012 II 
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Findings  
 

Of 109 were 13 identified as ”Low” scorers  

• = 11.9% 
 

 

 

CONCLUSION:  

”Low” = dyslexia 

TH: Nyborg Strand 2012 II 28 

Measures of validity, age 11  

 Con

 Risk
NWR WR WS TR

20

30

40

50

60

70

80

90

100

s
c
o
re

 %

con risk
20

30

40

50

60

70

80

90

100

S
u
m

 l
it
e
ra

c
y
 % ** *** 

TH: Nyborg Strand 2012 II 

WPPSI, 5 år 

Kontroll - risiko Typisk - dysleksi 

TH: Nyborg Strand 2012 II 29 
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RI-5, N = 42 

Condition: dyslexia 

Sensitivity = .85 

Specificity   = .62 

Heredity  
Condition: dyslexia 
Sensitivity    = .62  
Specificity    = .66 

Dys  

No 

Dys 

Here 8 10 

No 

here 
5 19 

Dys No 

Dys 

Risk 11 11 

Con 2 18 

2 x 2 Chi2 = 7.84, p <.01 

2 x 2 Chi2 = 2.68, p = .10 

TH: Nyborg Strand 2012 II 



6 

31 

Ut med
språket!

1–2–3

s2edp
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S. H. Ofte, 2003 ©

Svar 

Har vi funnet  

1. tidlige risiko-

faktorer? 

 Svar: Ja 

 effekt av 

trening? 

 Svar: antagelig 
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Noen videre spekulasjoner… 
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Ut med
språket!

1–2–3

s2edp
rke!       3U

1t å t m 

S. H. Ofte, 2003 ©

Kjønnsforskjeller??? 

T. Helland: Språkbaserte 
lærevansker 
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Ikke dysleksi Dysleksi 

Gutter 16 5 

Jenter 13 8 

29 13 

LOGO 315 2012 
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Further research 

• Focus  

– on the RI-5  

– on girls 

– on gender and heredity 

– on testing of identified at-risk children 

– early training 
 

Gabrieli, J. D. E. (2009). Dyslexia: A New Synergy Between Education and 
Cognitive Neuroscience. Science, 325, 280-283.  
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