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Background 

Deaf children usually lag behind their hearing peers in reading development. However, better 
signers also seem to be better readers (Mayberry et al., 2011). In the present study, we 
investigate whether training making the connection between sign language and written text 
can enhance literacy in Deaf beginning readers. We also investigate how cognitive, linguistic, 
and socio-cognitive skills are related to developing literacy. 
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Figure 1. Study design.   

Effects of training 

• Changes in reading skills during the training period (n = 14): 

 Word decoding, T2-T4 F(2,28) = 4.210, p = .025 (no group X time interaction) 

 Word identification, T2-T4 F(2, 28) = 2.396, p = .110 

 Sentence comprehension, T2-T4 F(2, 28) = 3.025, p = .065 (no group X time 
 interaction) 

 Passage comprehension, T2-T4 F(2, 26) = 0.534, p = .593 

Correlations 

• The general pattern is that sign language skills are related to reading skills. Also, both 
cognitive and socio-cognitive skills appear to be related to different aspects of reading 
(Table 3). Swedish phonology skills doesn’t show any significant relationship with 
reading skills. 

Design 

• The study runs for 34 weeks, with assessment of reading skills at five occasions and sign 
language, phonological, cognitive and socio-cognitive skills at two occasions (see list of 
tests used in Table 1 and study design in Figure 1).  

• Training with Omega-is-d (developed from Omega-is; Heimann et al., 2004) in a crossover 
design (T2-T4 in Figure 1): 

 Construction: create sentences – see sign language translation – see animation 

 Testing: see animation – create sentence – feedback 

Development of Omega-is-d 

• Written Swedish -> Swedish Sign Language (SSL) -> Animation (Figure 2). 

Participants 

• So far 17 beginning readers (two groups in the crossover design) from Swedish state 
primary schools for Deaf and hard of hearing children have been included at T1 
(demographics in Table 2). 

Hypotheses 

• Reading skills of beginning readers in Deaf schools will be enhanced by Omega-is-d training 

• Sign language skills will be correlated with reading skills 

• Cognition and social cognition will be correlated with reading skills 
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Purpose 

To study developing reading skills in Deaf beginning readers: 

• Will computerized sign language based literacy training  improve the reading skills of 
beginning readers in Deaf schools? 

• How are linguistic, cognitive and socio-cognitive development related to reading 
skills? 

Figure 2. Omega-is-d: Construction. A ) Swedish word “stannar” (“stops”) selected by the user, B) the 
SSL equivalent for the swedish word, C) Swedish sentence,“Bilen stannar bakom trädet” (“The car 
stops behind the tree”), has been created by the user and the SSL equivalent of that sentence is 
presented on the screen, D) finally the sentence appears as an animation followed by the printed 
version of the sentence at the bottom of the screen. 

Table 3. Correlations (Spearman) between predictors at T1 and reading skills at T1 and T4. 
  WD T1 WI T1 SC T1 PC T1 WD T4 WI T4 SC T4 PC T4 

Language skills 
Sign language skills .489ᶧ .369 .654* .461ᶧ .554* .245 .462ᶧ .212 
Sign phonology .550* .397 .427ᶧ -.063 .394 .446ᶧ .225 .174 
Swedish phonology .255 .193 .374 .148 .300 .284 .055 .112 
Social cognition         
ToM .169 .462ᶧ .381 .668* .274 .100 .505* .542* 
Imitation .505ᶧ .168 .433 .351 .708* .519* .469ᶧ .417 
Cognition         
Non-verbal intelligence .514* .224 .499* .426ᶧ .596* .119 .288 .009 
Working memory .550* .326 .231 .714* .522* .189 .417ᶧ .329 
Inhibition .223 .215 .316 .493ᶧ .217 -.109 .077 .129 
ᶧ p < .10; * p < .05. WD = Word decoding; WI = Word identification; SC = Sentence  comprehension; 
PC = Passage comprehension. 
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Table 1. Tests used to assess the different skills investigated in the study. 
Skill Test 

Language 
Sign language skills A translation of the British Sign Language (BSL) Receptive Skills Test 

Sign phonology Deciding whether letters and numbers have the same hand-shape in SSL 

Swedish phonology Deciding whether letters and numbers rhyme in Swedish 

Social cognition 
Theory of Mind A SSL version of Wellman & Liu's Theory of Mind (ToM) scale 
Imitation Imitation of SSL, BSL and pseudo-signs 
Cognition 
Non-verbal intelligence Ravens Coloured Progressive Matrices 
Working memory The Clown test 
Inhibition The Simon test 
Reading 
Word decoding Word chains 
Word identification Lexical Decision Task 
Sentence comprehension Deciding which picture corresponds to a given sentence 
Passage comprehension The Woodcock Passage Comprehension test 

Table 2. Demogaphics for the two training groups. 

Group 1 Group 2 

n = 8 n = 9 

Age 11:6 (2:9) 10:5 (1:7) 

Female 3 4 

CI and/or HA 6 6 

Other diagnosed disability 2 2 

SSL primary language 5 6 

CONCLUSIONS 
Effects of training 

• Word decoding and sentence comprehension skills changed over time. However, based 
on these preliminary analyses, it is not possible to conclude that Omega-is-d is more 
effective than regular school work for developing reading skills in Deaf beginning 
readers. 

Correlations 

• Sign language skills seems to support reading processes in Deaf beginning readers. 

• ToM, imitation, working memory and non-verbal intelligence also seem to support 
reading skills. 


