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Abstract 

Background: The present study examined differences in the prediction of reading 

development and reading difficulties in Estonia (n = 348) and Finland (n = 344). These 

neighbouring countries share many similarities in terms of their language, orthography and 

educational system; however, they differ in the timing of the onset of reading instruction, 

which is kindergarten in Estonia and Grade 1 in Finland.  

Methods: Children’s skills were assessed three times – fall and spring in Grade 1 and spring 

in Grade 2.  

Results: The results showed that school-entry rapid automatized naming (RAN) and reading 

fluency predicted the development of fluency in Grade 2, but reading fluency was a stronger 

predictor in Estonia than in Finland. In addition, school-entry reading fluency was the 

strongest predictor of reading comprehension in Grade 2. Furthermore, listening 

comprehension was a stronger predictor of reading comprehension in the Finnish sample than 

in the Estonian sample. Finally, high-risk children were identified based on their slow reading 

and RAN at school-entry. In Estonia, the reading development of high-risk children was 

declining compared to their peers, while the Finnish high-risk children were catching up with 

their peers. The high-risk children in the Finnish sample also had reading difficulties less 

often than the Estonian sample.  

Conclusions: The findings suggest that the skills at school entry are stronger predictors of 

reading development in Estonia than in Finland. The reasons for this could be the earlier onset 

of reading instruction in kindergarten in the Estonian sample or differences in reading 

instruction practices between Estonian and Finnish schools.   

Keywords: Reading fluency, Reading comprehension, Cross-country comparison, Reading 

difficulties 
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Implications for Practice  

 

What is already known about this topic 

• Estonian children have better reading skills in grade 1 than Finnish children despite similar 
instructional practices, languages, and orthographies. 

• The better reading skills in Estonia mostly reflect the earlier onset of reading instruction in 
Estonia than in Finland  

• The Finnish children catch up their Estonian peers in later grades, however. 

What this paper adds 

• This paper adds to the previous studies by focusing on the at-risk children for difficulties in 
reading development. 

• We examine if Kindergarten reading instruction supports identification of the at-risk 
children  

• The findings showed that the at-risk status at school entry skills was a stronger predictor of 
reading development in Estonia than in Finland. 

Implications for theory, policy or practice 

• Although Kindergarten reading instruction does not seem to provide long-lasting advantage 
in reading skills, it can be beneficial for early identification of poor readers  

• Early identification is beneficial only if children receive effective support in school. 
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Introduction 

There is an ongoing debate about the time to start systematic reading instruction and 

the benefits of beginning very early (Suggate, 2012). At the same time, it has been argued that 

support should be given to at-risk children as early as possible, because early intervention 

efforts are considered to be particularly effective (Ehri, 2012). However, empirical studies 

focusing on whether early reading instruction for children at risk for reading difficulties is 

beneficial for their reading development at school age are lacking. Countries vary in how they 

organise reading instruction onset, but comparative studies are challenged by the many 

cultural, linguistic, instructional and educational system differences across countries. The 

present study focuses on a comparison between two neighbouring countries with highly 

similar language and educational systems, Estonia and Finland. This presents the opportunity 

to examine how the timing of reading instruction is related to reading development, especially 

among children who are at risk for reading difficulties. 

The Estonian and Finnish School Systems, Languages and Orthographies 

Estonia and Finland are neighbouring countries with many similarities in culture, 

language and educational systems (Kikas & Lerkkanen, 2011). When Finnish and Estonian 

children turn seven years of age, they are required to enter school. Before that, one year of 

kindergarten education is offered. However, there is a clear difference in the timing of the 

onset of reading instruction, which is Grade 1 in Finland and kindergarten in Estonia. If the 

onset of reading instruction in kindergarten is beneficial for identifying high-risk children, we 

should see a stronger prediction in Estonia than in Finland. We will examine if school-entry 

skills, parental education, and the child’s age at school entry predict reading skill development 

similarly in Estonia and Finland. We will also identify children with poor skills at school 

entry (possibly having high risk for reading difficulties) and examine their reading 
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development, as well as the number of children with poor reading skills at the end of Grade 2 

in these two countries.   

Finnish and Estonian are also very similar languages in terms of phonology, syntax, 

morphology and lexicon (see Dasinger, 1997). Both have a transparent orthography with 

consistent grapheme-phoneme conversion rules, with each grapheme corresponding to one 

phoneme (see Aro, 2017 for Finnish; Viise, Richard, & Pandis, 2011 for Estonian). Both use 

quantity markings in orthography; that is, phonetic speech-sound durations that carry meaning 

and are marked in writing. However, while Finnish has short and long quantities in speech-

sound duration represented by single and double letters, Estonian has also a third quantity. In 

Estonian, short sounds are represented by single letters, whereas both long and overlong 

vowels and consonants (except plosive consonants) are represented by double letters. The 

orthography of plosive consonants is more transparent: Short consonants are marked with the 

letters g, b and d, long consonants with the letters k, p, and t, and overlong consonants with 

the double letters kk, pp and tt. Reading acquisition is quick in both countries, which is typical 

of reading development in orthographies with high levels of consistency between sounds and 

letters (e.g., Seymour, Aro, & Erskine, 2003) and well-developed reading instruction methods 

(Lerkkanen, 2007). In both countries, reading instruction is based on grapheme–phoneme 

correspondence (phonics), and special education support is provided in schools for students 

with reading disabilities.   

However, in Estonia, children get reading instruction in kindergarten and are expected 

to enter school with basic reading skills. A large majority of Estonian children in kindergarten 

can read – 84% according to a teacher questionnaire (Jürimäe, 2004) and over 90% can read 

at least some words (Soodla et al., 2015). In Finland, the kindergarten curriculum does not 

include systematic reading instruction. In Finnish kindergartens, pre-literacy skills are 

practiced through play-centred activities and by listening, speaking, discussing and shared 
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reading activities, and no systematic reading instruction takes place (Finnish National Board 

of Education, 2014). This difference is reflected in the beginning reading skill levels in 

Estonia and Finland in favour of Estonia, although this early benefit seems to fade later on 

(e.g., Must,  Must, & Raudik, 2001; Soodla et al., 2015). In Finland, despite the lack of 

systematic instruction in kindergarten, more than one-third of children entering school are 

able to read at least words (e.g., Lerkkanen et al., 2004; Soodla et al., 2015; Torppa et al., 

2013). 

Early Identification of At-Risk Children for Reading Difficulties 

In the prediction of reading development and in the identification of children who may 

need extra support with learning to read, certain cognitive skills can be informative. The 

literature on the pre-literacy predictors shows that phonological awareness, letter knowledge 

and rapid automatized naming (RAN) are strong early pre-literacy predictors of reading 

accuracy and fluency development (e.g., Ho et al., 2002; Kirby, Georgiou, Martinussen, & 

Parrila, 2010; Landerl et al., 2013; Vellutino, Fletcher, Snowling, & Scanlon, 2004). 

However, because the current study intends to identify at-risk children close to school entry in 

two transparent orthographies, phonological awareness as a pre-literacy predictor of reading 

development is not included. The effect of phonological awareness on reading development is 

shown to be weak among transparent orthographies (e.g., Aarnoutse, van Leeuwe, & 

Verhoeven, 2005; Babayiğit & Stainthorp, 2007; Georgiou et al., 2012; Silvén, Poskiparta, 

Niemi, & Voeten, 2007) and limited to the very beginning of reading acquisition (e.g., de 

Jong & van der Leij, 2002; Landerl & Wimmer, 2000; Leppänen, Niemi, Aunola, & Nurmi, 

2006; Lyytinen et al., 2006; Papadopoulos, Georgiou, & Kendeou, 2009).  

RAN (Denckla & Rudel, 1976; Kirby et al., 2010) is included in the present study as a 

school-entry cognitive skill for the prediction of reading development. RAN has been 

frequently shown to predict reading fluency in several orthographies, including Finnish (e.g., 
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Eklund et al., 2013; Landerl et al., 2013; Torppa, Georgiou, Lerkkanen, Niemi, Poikkeus, & 

Nurmi, 2016) and Estonian (Lukanenok, 2011). It is thus not a surprise that RAN is a strong 

predictor of reading difficulties in the transparent orthographies where reading difficulties are 

typically manifested by slow struggling reading and rarely by erroneous reading (e.g., Eklund, 

Torppa, Aro, Leppänen, & Lyytinen, 2015; Landerl, Wimmer, & Frith, 1997 ). However, 

there are no previous studies on the predictive usefulness of RAN in Estonian. Theories about 

the reason for the strong link between RAN and reading speed are developing (for a recent 

discussion, see e.g., Georgiou et al., 2016).    

Moreover, somewhat different skills are informative when considering the early 

prediction of reading comprehension development. According to the Simple View of Reading 

(SVR; Gough & Tunmer, 1986), reading comprehension is the product of efficient decoding 

ability and listening comprehension. The SVR model has gathered evidence from several 

orthographies (e.g., Babayiğit & Stainthorp, 2011; Florit & Cain 2011; Kendeou, 

Papadopoulos, & Kotzapoulou, 2013; Kirby & Savage, 2008; Stuart, Stainthorp, & Snowling, 

2008; Torppa et al., 2016). In the transparent orthographies, reading fluency, rather than 

reading accuracy, is the best choice for the decoding measure. This is because decoding is 

learned quickly in the transparent orthographies where reading accuracy hits a ceiling quite 

soon after formal reading instruction begins (e.g., Seymour et al., 2003). By the time reading 

comprehension can be reliably assessed, reading fluency is a more sensitive measure of 

decoding than accuracy, and its effect on reading comprehension can be estimated already in 

the early grades (e.g., Torppa et al., 2016). However, there are no previous studies on SVR in 

Estonian. In the present study, following the SVR model, we will include both reading 

fluency and listening comprehension as predictors of reading comprehension in Finnish and 

Estonian contexts.  
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In addition to reading fluency, RAN, letter knowledge, and listening comprehension 

skills, we will add parental education and the child’s age as predictors of reading 

development. A child’s chronological age may be an important predictor in the Finnish and 

Estonian systems where children enter Grade 1 of elementary school at age seven in 

August/September. (In Finland, children must turn seven years of age before the end of the 

following December, while in Estonia, it is before the start of the following October). Hence, 

there could be nearly a one-year age difference between children in a class in both countries, 

depending on the month they were born. It is possible that age differences cause differences 

between children’s skills or other school readiness factors (Blair, 2002; Datar & Gottfried, 

2013). Parental education is included as a proxy of socio-economic status (SES), which has 

been shown to be a strong predictor of many offspring outcomes, including cognitive skills 

and academic attainment (Bradley & Corwyn, 2002).  

Although a few previous studies have reported on reading development 

comparisons between Estonian and Finnish children (e.g., Soodla et al., 2015), none have 

focused on the identification or development of high-risk children. The previous studies 

showed that on average, the early start did not lead to better reading development in Estonia 

compared to Finland on average (e.g., Soodla et al., 2015). However, it is possible that the 

early start is beneficial for the early identification of children who are at risk for difficulties in 

reading development. If children enter school without systematic reading instruction in 

kindergarten, as in Finland, school-entry identification of at-risk children might be 

challenging. This is because many children are not reading at that point, but they will easily 

reach an average level after being taught to read in school. For these children, the reason for 

poor reading skills may not be difficulties in learning to read but the lack of teaching.  

The Present Study 
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The present study examines if school entry RAN, letter knowledge, reading fluency, 

listening comprehension, parental education and child’s age predict children’s reading fluency 

and reading comprehension at the end of Grade 2 similarly in Estonia and Finland, despite the 

differences in the onset of reading instruction. We will also describe the reading development 

of high-risk children in the two countries. More specific research questions and hypotheses 

are:  

 

1. Are school-entry skills strong predictors of Grade 2 reading fluency in Estonia and 

Finland? School-entry reading skills are expected to be stronger predictors of Grade 2 reading 

fluency in Estonia than in Finland because the earlier reading instruction in Estonian 

kindergartens increases the predictive power.  

2. Are Grade 1 reading fluency and listening comprehension strong predictors of Grade 2 

reading comprehension in Estonia and Finland? According to the SVR model, we expect that 

reading fluency and listening comprehension would be significant predictors of reading 

comprehension in both countries. In addition, we expect that school-entry reading fluency 

would be a stronger predictor of reading comprehension in Estonia than in Finland because 

the earlier reading instruction in Estonian kindergartens increases the predictive power.   

3. Are the children with poor pre-literacy and reading skills at different levels of risk for 

reading difficulties in Estonia and Finland? Because of the kindergarten reading instruction, 

we expect that Estonian children identified as high risk for developing reading difficulties 

based on their poor school-entry skills would have reading difficulties more often than 

Finnish high-risk children. 

 

Method 

Participants 
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The Estonian sample included 348 children (175 boys and 173 girls). The children 

came from 22 classrooms with a mean size of 23.82 (sd = 2.50) students per classroom. All of 

the children had attended kindergarten and Estonian was their home language. The Finnish 

sample included 344 children (175 boys and 169 girls) who participated in a follow-up study 

(Lerkkanen et al., 2006) of about 1,800 children. In order to balance the sample size in the 

two countries, we randomly selected 27 classrooms among the Finnish sample classrooms. As 

with the Estonian sample, we included classrooms where there were more than eight children 

per classroom. There were on average 21.63 (sd = 2.88) students per classroom in the Finnish 

data. All of the children had attended kindergarten and Finnish was their home language. 

Parental education levels in the samples were fairly representative of the Finnish and Estonian 

populations, although the number of parents with a low level of education was diluted in 

comparison to the general averages in both countries (Eurostat, 2013).  

Procedure 

In both countries, the principals and teachers of the schools were first contacted to 

inform them of the project and invite them to participate. Parents were then asked to give 

written informed consent for their child’s participation. Information on background variables, 

i.e. parental education, child’s gender and age, and kindergarten attendance, was collected 

from the parents. The children’s skills were assessed at three time points: at the beginning of 

Grade 1 (the fifth week after school started in September); during the spring term of Grade 1 

(in April, seven months after school started); and during the spring term of Grade 2 (in April). 

Reading fluency was assessed at all time points and reading comprehension during the spring 

of Grades 1 and 2. RAN was assessed in the fall of Grade 1 in Estonia and end of 

Kindergarten in Finland, and listening comprehension was assessed at the spring assessment 

in Grade 1. Group-administered assessments were carried out in the classroom by trained 
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examiners during the school day. For RAN and letter knowledge, children were assessed 

individually (day care or school settings). 

Measures 

All assessment instruments were originally developed and validated in the Finnish 

language. They were then translated and adapted into the Estonian language as no 

standardised reading tests were available in Estonian.  

Reading fluency. The word recognition test (ALLU, a normative test battery for first 

through sixth grades, 6- to 12-year-old students; Lindeman, 2000) was administered as a 

group test in Grade 1 fall, Grade 1 spring and Grade 2 spring.  The test taps both word 

reading accuracy and speed. However, at the first assessment point the task taps only 

accuracy for many Finnish children and some Estonian children whose decoding skill is just 

emerging. We will for the matter of convenience use term reading fluency for all these 

assessments.  The task consisted of 80 items, with one picture and four alternative words for 

each item. Words were printed in uppercase letters (at the beginning of first grade) or 

lowercase letters (at the end of first and second grade). The child’s task was to identify as 

many correct picture–word pairs as possible within two minutes. The target words for both 

languages were highly similar in terms of word frequency, number of syllables (one- to four-

syllable words), and phonological structures (Soodla, Vija, & Pajusalu, 2013). The test battery 

includes two alternative versions of items, version A was used in time-points 1 and 3 for the 

Finnish sample and in all time-points in the Estonian sample. Version B was used for time-

point 2 in the Finnish sample. The sum score of correctly matched items was used as the word 

reading fluency measure (maximum score = 80). The Pearson test re-test correlation 

coefficients were between Grade 1 fall to Grade 1 spring assessments .67 in Finland and .70 

in Estonia and between Grade 1 spring to Grade 2 spring assessments .65 in Finland and .68 

in Estonia.  
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Although many of the Finnish children were not yet fluent readers, many were able to 

accurately decode several words at the beginning of Grade 1 (Lerkkanen, Ahonen, & 

Poikkeus, 2011). In a few months, most of them will be reading words accurately at various 

speeds (Lerkkanen, Rasku-Puttonen, Aunola, & Nurmi, 2004). To determine whether the 

emerging readers in the sample were merely guessing, we examined the number of attempted 

items. There were four answer options; thus, by guessing, the chance of the readers getting the 

items correct was one-quarter (25%). Only four children in the sample had zero items correct; 

it is certain they were guessing because they had tried to answer several items. Those who had 

one item correct (n = 13) were also often guessing; of them, five (38.4%) were performing at 

or below the guessing level. The percentage of guessers (7.8% on average) was very similar 

among the children who had two to six items correct (n = 102). Of these 102 readers, only 8 

were performing at or below the chance limit, and 76% had more than half of the items 

correct. Among those who had more than six items correct, only one (0.4%) was performing 

below the chance level. Altogether, only 18 of the 344 children (5.2%) in the Finnish sample 

were performing at or below the chance level. Thus, guessing was not a common strategy 

among them; they had at least attempted to decode words. 

 

Reading comprehension. Reading comprehension was assessed in a group condition 

(ALLU, a normative test battery for first through sixth grades, 6- to 12-year-old students; 

Lindeman, 2000). At both grade levels, the tests consisted of an expository text and 12 

comprehension tasks: 11 multiple choice tasks with four alternative answers for each task and 

one task requiring students to order the informational units according to the text.  

The Estonian versions of the reading comprehension tests were translations of the 

original Finnish tests. The translated Estonian versions were also back-translated to Finnish. 

The original and back-translated texts and tasks were highly similar in terms of length, i.e. 

Muotoiltu: Korosta
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number of words, characters, and sentences, lexical difficulty (average length of words) and 

syntactic complexity (average length of sentences in words). The Estonian version of the 

Grade 1 test was also adapted culturally, by replacing information about Finland with the 

same information about Estonia in two sentences and one respective test item. In Grade 1 the 

Estonian and Finnish texts were similar in length, consisting of 18 sentences in both 

languages (150 words in Estonian and 143 words in Finnish). The texts were also similar in 

terms of syntactic complexity: the mean sentence length in Estonian was 8.33 (SD = 3.11) and 

in Finnish, 8.00 words (SD = 3.05), t(34) = 0.32, p = .747. In Grade 2, the Estonian and 

Finnish texts were also similar in length, consisting of 14 sentences in both languages (114 

words in both languages). The texts were also similar in terms of syntactic complexity: the 

mean sentence length in Estonian was 8.14 (SD = 4.66) and in Finnish 8.14 words (SD = 

4.57), t(26) = 0.00, p = 1.000. Scoring was based on the total number of correct responses on 

the test (maximum score = 12). Lindeman (2000) reported Kuder–Richardson reliability 

coefficients of .85 in the first grade and .80 in the second grade. In the current study, 

Cronbach’s alphas in the first and second grades were .86 and .86 in Estonian, and .79 and .88 

in Finnish, respectively. 

RAN. RAN was assessed in the beginning of Grade 1 Estonia and at the end of 

Kindergarten in Finland using the standard procedure (Denckla & Rudel, 1976). The children 

were asked to name as rapidly as possible a series of five pictures of objects in a matrix with 

five rows of 10 items. The completion time in seconds was used as the score. In Finnish and 

in Estonian, two of the five items were equal, one was very close to equal, and one had the 

same CVCV structure: pallo-pall, auto-auto, talo-maja, kynä-pliiats, and kala-kala (Finnish-

Estonian). 

Listening comprehension. In the spring term of Grade 1, a group-administered test 

developed at the Centre for Learning Research, University of Turku, was used to assess 
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listening comprehension. A story with 130 words was read aloud twice to the children in the 

classroom setting. There were six multiple-choice questions based on the text. Pictures 

accompanied the questions (four of the questions had three choices and two questions had 

four choices). The children selected a picture that would best fit the story. Two points were 

given for each correct answer (max = 12). Cronbach’s alphas were .38 in Finland and .35 in 

Estonia. 

Letter knowledge. Letter knowledge was assessed using letter naming task (ARMI test 

battery; Lerkkanen, Poikkeus, & Ketonen, 2006). Letter naming was an individually 

administered test containing all letters in the Estonian or Finnish alphabets (i.e., 32 letters in 

Estonian and 29 letters in Finnish). The experimenter showed the uppercase letters, divided 

into rows, in random order, and the children were asked to name the letters, one row at a time. 

For the present study, three foreign letters (š, z, and ž) were excluded from the analysis of the 

Estonian data to ensure the equality of the measures. Thus, in both languages, data for 29 

letters (i.e., 23 of their own plus 6 foreign letters in both languages) were used for the present 

analysis. The score was the number of correctly named letters (max = 29). Cronbach's alphas 

were .87 in Estonian and .89 in Finnish.  

Parental education. Parental education was assessed via parental questionnaires and 

categorised in the following manner: low education level (nine years of formal education, 

Grades 1–9); medium education level (high school, Grades 10‒12, or vocational education 

based on secondary education); and high education level (at least three years of education at a 

university or professional higher education institution of applied sciences). The measure of 

the highest educational level in the family was used in the analyses. 

 

Data analyses 
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We built path models in each country to predict Grade 2 reading fluency and reading 

comprehension. After identifying the best fitting model in each language, we examined if the 

model estimates were different in the two countries by imposing equality constraints to each 

estimate one-by-one with multi-group models. Model comparisons were based on chi-square 

difference testing. The model with all paths estimated freely served as the baseline model 

against which the other models’ fit were compared. All models were estimated with the 

maximum likelihood (ML) estimator using Mplus 7.3 (see Muthén & Muthén, 1998–2010). 

Finally, we identified high-risk children using reading fluency and RAN measures assessed at 

the end of kindergarten/beginning of Grade 1 (fall), and described their reading development 

in Grades 1 and 2 as well as the frequencies of poor readers at the end of Grade 2.    

Results 

Descriptive Statistics and Country Comparisons 

Parental education did not differ between the Estonian and Finnish samples, χ2 (2) = .06, 

p = .97. A total of 3.9% (general population = 12%) of the Finnish families had a low 

education level, 46.7% (general population = 46%) had a medium education level, and 49.4% 

(general population = 42%) had a high education level. The respective Estonian percentages 

were 3.5% (general population = 10%), 46.6% (general population = 52%), and 49.9% 

(general population = 37%). The Estonian children (M = 87.4 months, SD = 3.90) were on 

average older than the Finnish children (M = 86.7 months, SD = 3.70), F(1,690) = 22.82, p < 

.001. The Estonian and Finnish samples did not differ from each other in terms of the 

children’s gender, χ2(1) = 0.24, p = .88. This finding was expected based on the school-entry 

criteria difference (in Finland, all children that turn seven years of age before the end of 

December start school in August, while in Estonia, children who turn seven by the beginning 

of October start school in September). However, the difference was only about one month, 

and the effect size was negligible (Cohen’s d = .18).  
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On average, the Estonian children were faster readers both at the beginning of Grade 1 

and in Grade 2 spring (see Table 1), while Finnish children had higher scores in reading 

comprehension in Grade 2 spring. There was no significant difference in Grade 1 spring 

reading skills. All effects sizes were, however, small or negligible. The country comparison 

results for reading skills were the same with or without including parental education and 

child’s age as covariates in the model.     

Prediction of Reading Development with School-Entry Skills, Age and Parental 

Education 

Path models predicting Grade 2 reading fluency and reading comprehension were 

estimated. See Table 2 for correlation coefficients between the measures separately in each 

sample. Figure 1 represents the starting point, the two baseline models, one for each sample 

(Finnish and Estonian), which are saturated.  

In order to examine if the predictive paths were similar across countries, each 

predictive path was set equal one-by-one (equality constraints) in the Finnish and Estonian 

samples, and the effects of each equality constraint to model fit were examined (chi-square 

difference testing). Model fit was excellent for all the equality constraint models except for 

the one where the path from Grade 1 fall reading fluency to reading fluency was set equal 

(χ2(1) = 11.17, p < .001). This suggests that while the prediction estimates of age, parental 

education, letter knowledge, and RAN on reading skills were similar in Estonia and Finland, 

Grade 1 fall reading fluency was a stronger predictor of Grade 2 spring reading fluency in 

Estonia than in Finland. The final model (Figure 2) where all paths other than the path from 

Grade 1 reading fluency to Grade 2 reading fluency and the error covariance of the 

endogenous variables were set equal across countries fitted the data well (Figure 2), χ2(11) = 

6.94, p = .80, RMSEA = .00, CFI = 1, TLI = 1, SRMR = .01.           

Reading Development in the High-Risk and Low-Risk Groups  
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Finally, we examined if we could identify already at school entry the children who 

will have reading difficulties and if the prediction is as accurate in Estonia and Finland. We 

used the best predictors of the model for Grade 2 reading fluency (Grade 1 fall reading 

fluency and RAN) to identify high-risk children. Letter knowledge was not added as it was 

heavily skewed in both samples. We conducted, however, an additional analysis in the 

Finnish sample where there was still some variance left. The children who were among the 

lowest 20th percentile in their own country’s sample in both reading fluency and RAN were 

chosen for the high-risk group (n = 26 in the Estonian sample and n = 24 in the Finnish 

sample). The rest of the children were included in the low-risk group (n = 321 in the Estonian 

sample and n = 317 in the Finnish sample). In the early identification of the high-risk 

children, only reading fluency predictors were utilised as we did not have assessments of 

listening comprehension before the end of Grade 1.  

Table 3 reports reading fluency and reading comprehension scores in the Finnish 

and Estonian samples, and Figure 3 describes the group differences as within-country 

standardised values (z-scores). The within-country z-scores describe the skill levels of the 

high-risk children with respect to their own country peers, which helps to avoid biases due to 

possible differences in measurements in two languages. The analysis suggests that the high-

risk group deviance for their respective country average is similar in both countries in all 

measures, with the exception of Grade 2 reading comprehension where the group difference 

in Finland was less than half a standard deviation and no longer significant. In the Finnish 

sample, the high-risk sample approached the average group also in reading fluency, whereas 

in the Estonian sample, the high-risk group lagged behind in both reading fluency and reading 

comprehension. 

Finally, cross-tabulations presented in Tables 4 and 5 describe how many of the high-

risk and low-risk group children were poor, below average and above average readers at the 
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end of Grade 2. Poor readers were children whose score was one standard deviation or more 

below their respective sample average (Finnish/Estonian); below average readers were 

reading below average but less than one standard deviation from their respective sample 

average; and good readers were reading above average. The results showed that being in the 

high-risk group at school entry predicted reading fluency and reading comprehension 

difficulties better in the Estonian sample than in the Finnish sample. In the Estonian sample, 

the chi-square tests suggested a significant link between the school-entry high-/low-risk 

grouping and both Grade 2 reading fluency (χ2(2) = 51.78, p < .001) and reading 

comprehension(χ2(2) = 12.14, p < .01). In the Finnish sample, however, the chi-square tests 

were not significant for either reading fluency (χ2(2) = 4.12, p=.13) or reading comprehension 

(χ2(2) = 3.54, p=.17).  

Although not all high-risk children developed reading difficulties in either 

country, in the Estonian sample, 65.4% of the high-risk children had difficulties in reading 

fluency in Grade 2 spring compared to 25% in the Finnish sample. In both samples, about 

13% of the low-risk group had difficulties in reading fluency, and the difference compared to 

the high-risk group was thus clear in the Estonian sample but not so much in the Finnish 

sample. Seven (30%) of the Finnish high-risk children had above average reading fluency in 

Grade 2, whereas there was only one (4%) in the Estonian sample.   

The cross-tabulation for the school-entry risk grouping and Grade 2 reading 

comprehension showed weaker but similar links as for reading fluency. In both countries, 

about one-third of the high-risk group children had difficulties in reading comprehension 

compared to 15–18% of the low-risk children. The main difference between the samples was 

that in the Finnish sample, the above average reading comprehension scores were more 

common than in the Estonian sample among the high-risk children. Of the high-risk children, 
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46% in the Finnish sample had above average reading comprehension in Grade 2 spring, 

whereas the respective percentage was 27% in the Estonian sample.  

Because many of the Finnish children were non-readers or beginning readers at school 

entry we conducted additional analysis to see if inclusion of letter knowledge as an identifier 

of risk would improve the identification rates in the Finnish sample. For this analysis we 

identified the children with the poorest letter knowledge similarly as for RAN and reading 

fluency (20th percentile), which corresponded to knowing 23 or less of the 29 letters. To be 

identified at high risk, children had to belong to the lowest 20% in two out the three measures; 

letter knowledge, RAN, and/or reading fluency. Of the children 55 (16%) were identified 

based on this criterion as high risk children. The cross-tabulation with the grade 2 reading 

fluency difficulty showed that of them 27.3% belonged to the poor readers group, 43.6% to 

below average group, and 29.1% to the above average group. The chi-square difference test 

was significant (χ2(2) = 12.56, p<.01). The cross-tabulation with the grade 2 reading 

comprehension difficulty showed that of the high risk children  38.2% belonged to the poor 

readers group, 25.5% to below average group, and 36.4% to the above average group. The 

chi-square difference test was significant (χ2(2) = 19.00, p<.001).  

Discussion 

The present study examined if school-entry pre-literacy and reading skills, parental 

education and child’s age are similarly predictive of reading development and reading 

difficulties in two countries, Estonia and Finland. Although these countries share many 

similarities in language and educational systems, they differ in reading instruction onset. In 

Estonia, reading instruction starts in kindergarten, whereas in Finland it is Grade 1. Previous 

studies have suggested that the earlier onset of reading instruction does not give Estonian 

children long-lasting benefits in reading skills on average compared to Finnish children 

(Soodla et al., 2015). However, the early onset may be beneficial in other ways. In this study, 

we set out to examine if the early onset could support the early identification of children who 
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are at a high risk for reading difficulties. For the Estonian children who did not develop 

reading skills similarly to their peers despite kindergarten reading instruction, it should be a 

strong risk marker for reading difficulties. If this is the case, the school-entry skills of the 

Estonian children should be more predictive of their reading development than those of the 

Finnish children. The findings suggested that this was the case, but further studies are needed 

to specify if differences in the instruction in Grades 1 and 2 for children with poor school-

entry skills (high-risk group) differs between the countries.  

The findings showed, as expected, that the Estonian children were on average 

stronger readers than Finnish children at school entry. This was expected because the 

Estonian children were taught to read in kindergarten. While the Estonian children were also 

faster readers after two years in school, in Grade 2 spring, the Finnish children were on 

average better in reading comprehension. A similar reading comprehension difference has 

also been reported in other studies comparing children and adolescents from Estonia and 

Finland (Must, 1997; OECD, 2014, 2016). However, the reading comprehension levels in 

Estonia have also been reported to be at or above the international average (e.g., Must, 1997; 

OECD, 2014, 2016). The reason for the difference is not clear. Measurement issues most 

probably do not explain the difference, as similar findings have been reported with different 

measures of reading comprehension in previous studies. One possibility is that Finnish 

kindergarten education, which does not focus on explicit reading instruction, allows more 

time for activities that support language development, which in turn supports reading 

comprehension (e.g., Florit & Cain, 2011; Kirby & Savage, 2008; Stuart et al., 2008). It is 

also possible that the samples differed in how reading comprehension development was 

supported in schools. Recent studies in Finnish schools have shown that children’s poor 

performance in reading at the beginning of Grade 1 was associated with a high amount of the 

teacher’s attention and support for that particular child during lessons (Kiuru et al., 2015; 
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Silinskas et al., 2015) as well as more time for remedial support and special education 

(Lerkkanen, Poikkeus, & Kiuru, 2012). 

The predictors of reading skills in Grade 2 were for the most part the same in Estonia 

and Finland. School-entry reading fluency, letter knowledge, and RAN were significant 

predictors of reading fluency in both samples similar to many previous studies (Georgiou, 

Parrila, Manolitsis, & Kirby, 2011; Landerl et al., 2013). As expected, based on SVR studies 

(e.g., Kirby & Savage, 2008; Stuart, et al., 2008; Torppa et al., 2016), listening 

comprehension, letter knowledge, and reading fluency predicted reading comprehension. 

Listening comprehension was a weak predictor, which fits previous findings showing that at 

the early stages of reading development, reading fluency is a stronger predictor of reading 

comprehension than linguistic measures (e.g., Florit & Cain, 2011). The role of listening 

comprehension will probably increase in higher grades, however. After decoding becomes 

automatized and effortless, more cognitive resources can be allocated to comprehension (e.g., 

Perfetti, 1985) and the effect of decoding diminishes (e.g., Georgiou, Das, & Hayward, 2009; 

Torppa et al., 2016). However, the effect of listening comprehension can be underestimated in 

the present study as the listening comprehension measure had a short scale and was assessed 

as a group test, which can affect the reliability of the measure. In addition to child skills, 

parental education was an additional predictor of reading comprehension in both countries. 

Parental education may reflect both parental skills that have supported their own educational 

careers and are transmitted to their children (e.g., van Bergen, van der Leij, & de Jong, 2014), 

but also environmental differences supporting, for example, their prior knowledge and 

vocabulary (e.g., Bradley & Corwyn, 2002).  

The findings of the study showed that school-entry skills, reading fluency in 

particular, were stronger predictors of Grade 2 reading fluency in Estonia than in Finland. The 

children with the lowest reading fluency and RAN scores at school entry (called the high-risk 
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group) had a lagging developmental pathway in Estonia, whereas the high-risk children in the 

Finnish sample were on average catching up with the low-risk children (in both fluency and 

comprehension). Of the high-risk children in the Estonian sample, many were slow readers in 

Grade 2 (65%) and only one had above average reading fluency (4%), whereas in the Finnish 

sample, prediction was less accurate: 25% were slow readers in Grade 2 and 29% were 

performing above average. Inclusion of letter knowledge improved the prediction in the 

Finnish sample, but only by few percentages. These findings suggest that poor school-entry 

skills are better risk markers in Estonia than in Finland as expected. Because of the many 

similarities between the countries, a likely reason for this difference is the Estonian 

kindergarten literacy instruction. However, we cannot rule out differences in reading 

instruction. Based on the very good progress in reading fluency among the Estonian children 

on average, the difference in the quality of the reading instruction overall should not explain 

the country differences. It can be, however, that the instructional differences affect children at 

different skill levels differently.  

It seems that the early start can be particularly beneficial for those children who have 

strong skills and/or the motivation to learn to read before school entry. When most children 

are readers at school entry, as in Estonia, it is possible to focus early on reading fluency 

instruction. There is, however, a potential risk that the poorest readers, who would still need 

basic decoding support, may suffer from too early a focus on advanced skills and materials. 

Future studies should examine the instructional differences with a particular focus on the 

point of view of the struggling children. In addition to classroom instruction, this research 

should also focus on special education methods and practices. Estonia and Finland share 

many similarities in special education. Extra support is provided by special education teachers 

in the schools of both countries. In Estonia, special education is provided outside classroom 

lessons in small groups (Riigikogu, 2014), while in Finland in addition to small groups, extra 
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support is also provided in classrooms during lessons and individually (Lerkkanen, 2007) as 

well as part-time special education outside the classroom (Holopainen, Kiuru, Mäkihonko, & 

Lerkkanen, 2017). In both countries, the need for special education support is identified by a 

special education teacher and the classroom teacher, and is provided with the parents’ 

agreement. Neither in Estonia nor Finland is a formal diagnosis of a reading difficulty needed 

to receive special education support for reading development  

Similar findings on the difficulties to reliably identify at-risk children in Finland have 

been recently reported in other studies using both tests and teacher reports (Virinkoski et al., 

2017). However, identification accuracy may be improved with additional measures. Letter 

knowledge improved the prediction a little but it was at ceiling also in the Finnish sample and 

its predictive utility was not very high. Listening comprehension measure suffered from low 

reliability and it might have been a stronger predictor had we had a more reliable measure.  

Prediction levels may be increased also by adding more measures to improve reliability. In the 

present study we used single measures for each construct. Furthermore, it is clear that the use 

of arbitrary cut-offs introduces errors when we continuously distribute skills like we typically 

have. However, the use of cut-offs has a practical utility, as in schools we need to identify 

children who need extra support to keep up with peers. Based on these findings, the school 

entry single-word identification fluency measure, RAN objects, and letter knowledge are not 

enough for the early identification of poor readers, particularly in Finland. Despite the 

measurement issues, we think that our findings suggest that it is important to keep following 

the reading development of children and provide support flexibly throughout the school years. 

This has been shown to be important beyond the early grades, too, because although reading 

difficulties are often stable, there are also a considerable number of late-emerging cases (e.g., 

Catts, Compton, Tomblin, & Bridges, 2012; Leach, Scarborough, & Rescorla, 2003; Lipka, 

Lesaux, & Siegel, 2006; Torppa, Eklund, van Bergen, & Lyytinen, 2015). 
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To conclude, the findings of the present study suggest that kindergarten reading 

instruction may help to identify poor readers early on but that further studies are needed, 

particularly on the instruction differences. Early identification is beneficial only if children 

receive effective support in school. Based on the findings of these analyses, we do not know if 

Estonian high-risk children received the support they needed or if their skills would have 

improved faster with more or with different kinds of support. In the case of the Estonia and 

Finland comparison, a careful reading instruction comparison study is a next important step. 

However, as the reading skills of the children in these samples were very similar, the early 

start of reading instruction does not seem to be particularly beneficial for reading skills on 

average. Although in these transparent orthographies the early onset of reading instruction 

does not seem to be beneficial overall for reading development, it should be noted that it may 

be needed in more opaque orthographies where learning to decode is more difficult and takes 

more time (e.g., Seymour et al., 2003).  
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Table 1 

Descriptive Statistics and the Between Country Comparisons (One-Way ANOVAs)  

 Finland  Estonia ANOVA 
F (1,688-
690) 

 

 
         

N  M     SD N  M     SD 
Effect 
size a 

Reading Fluency               

  Reading Fluency, Grade 1 fall  344 
 

9.51 
 

6.82 
 

348 
 

11.78 
 

6.44 
 

20.28*** .34 

  Reading Fluency, Grade 1 spring 344  17.93  8.14  348  17.18  6.76 
 

1.76 .10 

  Reading Fluency, Grade 2 spring 344  23.90  7.49  348  27.20  7.72 
 

32.38*** .43 

Reading comprehension 
           

 

 
 

  Reading Comprehension, Grade 1 spring 344  5.93  3.05  348  5.93  2.85 
 

.00 .00 

  Reading Comprehension, Grade 2 spring 344  8.85  2.42  348  7.95  2.36 
 

38.51*** -.38 

Cognitive skills            
 

  

Letter knowledge 344  25.08  4.33  348  26.59  2.32 
 

32.88*** .44 

Rapid automatized naming 344  67.88  16.01  348  61.10  13.34 
 

36.71*** -.46 

Listening comprehension 344  10.32  1.65  347  9.69  1.93 
 

21.51*** -.35 

Note. a The effect size estimate is Cohen’s d, calculated with pooled standard deviations.  

*** p < .001 
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Table 2 

Pearson Correlation Coefficients Separately for Estonia (Above the Diagonal) and Finland (Below the Diagonal) 

  

1 2 3 4 5 6 7 8 

1 Child’s age  -.12* -.10 .08 -.12* .00 .04 .00 

2 Parental education  -.04  -.15* .17** .16** .20*** .15** .18** 

3 RAN, school entry -.11* -.12*  -.26*** -.29*** -.11* -.29*** -.20*** 

4 Letter knowledge .05 .09 -.27***  .32*** .09 .39*** .30*** 

5 Reading fluency, school entry  .15** .16** -.35*** .37***  .23*** .67*** .40*** 

6 Listening comprehension, Grade 1 spring .17** .05 .11* .22*** .18**  .12* .19** 

7 Reading fluency, Grade 2 spring .05 .13* -.29*** .30*** .46*** .13*  .41*** 

8 Reading comprehension, Grade 2 spring .08 .19*** -.23*** .36*** .40*** .32*** .30***  

Note. * p < .05, ** p < .01, *** p < .001 
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Table 3 

Reading Development among High-Risk and Low-Risk Groups in Estonia and Finland  

 

Finland 

  

                              Estonia 

 

High-risk 

group 

(n = 24) 

 

Low-risk group 

(n =320) 

  

High-risk group 

(n = 26) 

Low-risk group 

(n = 322) 

 

 

M sd 

 

M sd 

Effect 

size  

ANOVA 

F(1,342) M sd 

 

M sd 

Effect 

size 

ANOVA 

F(1,346) 

Reading Fluency 
               

Grade 1 fall 2.08 0.88 

 

10.06 6.74 1.66 33.48*** 

 

4.65 1.50 

 

12.35 6.34 1.67 38.04*** 

Grade 1 spring 11.29 4.62 

 

18.43 8.14 1.08 18.01*** 

 

11.46 2.61 

 

17.60 6.78 1.20 21.29*** 

Grade 2 spring 19.67 5.35 

 

24.22 7.53 0.70 8.44** 

 

18.12 5.23 

 

27.93 7.43 1.53 43.61*** 

Reading Comprehension 

               
Grade 1 spring 3.75 3.05 

 

6.09 2.99 0.78 13.65*** 

 

4.42 2.44 

 

6.05 2.85 0.61 7.97** 

Grade 2 spring 7.92 2.10 

 

8.92 2.43 0.44 3.83 

 

6.12 1.95 

 

8.10 2.33 0.92 17.87*** 

Cognitive skills                
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Letter knowledge 20.50 4.62   25.43 4.11 31.54***  24.73 3.27  26.75  2.16 19.15*** 

Rapid automatized 

naming 

92.17 8.79   66.06 14.91 71.57***  82.27 13.69  59.39  11.76 88.71*** 

Listening comprehension 10.29 1.63   10.33 1.66 .009  9.58 2.04  9.70  1.92 .09 

Note. * p < .05, ** p < .01, *** p < .001 
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Table 4  

Cross-Table for Risk Groups at School Entry and Grade 2 Reading Fluency Groups in Estonia and Finland 

   

Grade 2 Reading Fluency Groups 

 
School-Entry 

Risk Groups  

  

Poor 

readersa 

Below average 

readersb 

Above average 

readers Total 

High risk Finland Count 6 (25.00%) 11 (45.80%) 7 (29.20%) 24 

  

 ASR 1.6 0.7 -1.8 

 

 

Estonia Count 17 (65.40%) 8 (30.80) 1 (3.80%) 26 

  

 ASR 6.9 -0.4 -4.8 

 
       
Low risk  Finland Count 43 (13.40%) 123 (38.40%) 154 (48.10%) 320 

  

 ASR -1.6 -0.7 1.8 

 

 
Estonia Count 41 (12.70%) 112 (34.80%) 169 (52.50%) 322 

  

 ASR -6.9 0.4 4.8 

 
       

Note. ASR = Adjusted Standardised Residual. a The poor readers were reading one standard deviation or more below the average of their 
respective sample (Finnish/Estonian). b The below average readers were reading below the average of their respective sample (Finnish/Estonian) 
but less than one standard deviation below the average.  



39 
 

Table 5  

Cross-Table for Risk Groups at School Entry and Grade 2 Reading Comprehension Groups in Estonia and Finland 

 

Note. ASR = Adjusted Standardised Residual. a The poor readers were reading one standard deviation or more below the average of their respective sample 
(Finnish/Estonian). b The below average readers were reading below the average of their respective sample (Finnish/Estonian) but less than one standard 
deviation below the average

   

Grade 2 Reading Comprehension Groups 

 

School-Entry 

Risk Groups  

  

Poor 

readersa 

 

Below average 

readersb 

Above average 

readers Total 

High risk Finland Count 8 (33.30%) 5 (20.80%) 11 (45.80%) 24 

  

 ASR 1.8 0 -1.5 

 

 

Estonia Count 8 (30.80%) 11 (42.30) 7 (26.90%) 26 

  

 ASR 2.0 2.3 -3.5 

 
       
Low risk Finland Count 58 (18.10%) 67 (20.90%) 195 (60.90%) 320 

  
 ASR -1.8 0 1.5 

 

 

Estonia Count 50 (15.50%) 73 (22.70%) 199 (61.80%) 322 

  

 ASR -2.0 -2.3 3.5 
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Fig 1 Path models predicting Grade 2 reading fluency and reading comprehension with the Kindergarten and Grade 1 skills in separate models 

for Estonia and Finland. All estimates are standardized. Note that the subscript FIN refers to the Finnish sample and the subscript EST refers to 

the Estonian sample 
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Fig 2 The final path model for the prediction of reading fluency and reading comprehension in Finland and Estonia. All estimates are 

standardized. Note that the subscript FIN refers to the Finnish sample and the subscript EST refers to the Estonian sample. The pathway 

estimates without subscript were set equal across samples 
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Fig 3 Reading development (standardized values) among high-risk and low-risk groups based 

on their school entry skills in reading fluency and RAN. Note that the values were 

standardized within each country 

 

 


