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ABSTRACT
In this longitudinal study, we examined what kind of profiles of reading
fluency and spelling skills could be identified among pupils (N = 467)
and how stable these profiles were during the first three years of
school. We also investigated how monolingual (Swedish) and
simultaneously bilingual (Finnish-Swedish) pupils and gender were
distributed within the profiles. Three profiles of reading fluency and
spelling skills were found among the pupils through latent profile
analysis: low, average, and high performing. Latent transition analysis
confirmed stable and identical profiles throughout the first school years.
The distributions of monolingual and bilingual pupils and gender were
equal in all profiles throughout the grades. These findings have
implications on a pragmatic level in school, confirming the importance
of early identification and support for low performing pupils.
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Introduction

The first years of school are important for pupils’ reading and spelling development (e.g., Fuchs
et al., 2014). Learning to read and spell effortlessly is key to mastering the demands of learning
in school and for life (e.g., Duncan et al., 2007). Previous studies have emphasised the importance
of early identification of pupils at risk for reading and spelling deficits (RSD) to ensure that every
pupil receives appropriate support in this phase of development, preventing or reducing the risk for
later failure in the learning process (Fuchs et al., 2014).

Although previous research has suggested that the gap between low and high performing
pupils tends to remain over time (e.g., Eklund et al., 2015; Landerl & Wimmer, 2008), there
are also contradictory research findings, showing instability in reading and spelling skills
(Etmanskie et al., 2016; Torppa et al., 2015). In this longitudinal study, we aimed to complement
previous research by using a longitudinal person-centred approach to examine reading fluency
and spelling profiles, as well as their stability and change during the first three school years.
Moreover, of interest was whether there were differences between monolingual and simul-
taneously1 bilingual pupils and gender within the profiles. To our knowledge, no longitudinal
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study of this kind has been accomplished among monolingual and simultaneously bilingual
pupils in early school years. From a pragmatic perspective, it is important to bring more knowl-
edge about identification of reading fluency and spelling deficits among these language groups.
When it comes to L2 learners, previous research (e.g. Geva & Wiener, 2015) show that teachers
in the early grades tend to misinterpret L2 pupils with (or with risk of) reading deficits, believ-
ing that the pupils´ word reading problems are mainly due to lack of sufficient competence in
the second language.

Previous studies on reading and spelling have focused on skills in the first two years in
school (Lerkkanen et al., 2004), predictors of early reading and spelling skills (e.g., Furnes
& Samuelsson, 2010), effects of familial risk for dyslexia on reading development (e.g., Eklund
et al., 2015), or late-emerging and resolving difficulties (Catts et al., 2012; Torppa et al., 2015).
However, to our knowledge, no study has used a person-centred approach to investigate co-
occurring stability and change in both reading fluency and spelling during Grades 1–3. There
is also evidence that reading fluency and spelling dissociate at some point in development
(e.g., Moll et al., 2020; Moll & Landerl, 2009) or that some pupils show deficits in either read-
ing fluency or spelling only (e.g., Eklund et al., 2015; Wimmer & Mayringer, 2002). This
research aimed further to investigate whether these skills are associated within the profiles
among pupils in the early school years.

Person-centred analytical approaches (i.e., latent profile analysis and latent transition analysis) go
beyond predefined cut-off points to bring forward more knowledge about reading fluency and spel-
ling skills on an individual level, particularly concerning pupils at risk for deficits in this area.

Early reading fluency and spelling skills

Reading fluency is usually defined as accurate, fast and automatic decoding with prosody in oral
reading (Kuhn et al., 2010). Reading fluency is a necessary prerequisite for reading comprehension
and future success in learning (Catts et al., 2012). Therefore, early identification of pupils struggling
with decoding and reading fluency is of great importance in order to offer appropriate interventions
at an early stage (Grimm et al., 2018; Virinkoski et al., 2018).

Reading accuracy is usually reached at an early stage of development in transparent languages
like Finnish, and also in Swedish, despite Swedish being a more complex language than Finnish
(Aro & Wimmer, 2003; Furnes & Samuelsson, 2011). In transparent languages, most poor readers
reach reading accuracy already during Grade 1, but reading fluency often remains slow (Aro &
Wimmer, 2003). Development of spelling seems to some extent to follow the same pattern: in trans-
parent languages, it is easier and faster to master spelling accuracy than it is in more complex
languages, such as English (Caravolas, 2004).

Reading fluency and spelling seem closely related, especially at the beginning of the reading and
spelling development (Ehri, 2000; Treiman et al., 2019). Early reading development predicts later
spelling skills (Frith, 1985), and Georgiou et al. (2020) also found evidence of such relations
when examining reading fluency and spelling in their cross-linguistic study among pupils during
first and second grade. In addition, a Finnish longitudinal study (Leppänen et al., 2006) revealed
that preschool reading skills predicted spelling at the beginning of second grade. Spelling and read-
ing fluency seem to rely on different lexical processes and cognitive underlying factors respectively
(Furnes et al., 2019; Furnes & Samuelsson, 2011). Still, phonological awareness and rapid naming
skills (RAN) are related to both spelling and reading fluency, but poor skills in RAN are more
strongly associated with reading fluency deficits, whereas poor phonological awareness is more
strongly related to deficits in spelling. RSD on the other hand relates to weaknesses in several
areas, such as RAN, letter knowledge and phonological awareness (Furnes et al., 2019; Furnes &
Samuelsson, 2010; Torppa et al., 2013). These findings support the assumption that reading and
spelling skills seem to dissociate at some point with respect to the underlying cognitive factors
(e.g., Furnes & Samuelsson, 2010; Torppa et al., 2016).
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Early reading fluency and spelling profiles and their stability and change

Studies examining profiles of reading fluency and spelling skills have mainly focused on poor and
typical performance in reading and spelling (e.g., Compton et al., 2008; Landerl & Wimmer, 2008).
Others have focused on what profiles can be found when investigating different aspects of reading
(e.g., Lerkkanen et al., 2004; Torppa et al., 2007; Wolff, 2010).

A few studies have used latent profile analysis to examine subgroups of readers and/or stability of
profiles (e.g., Lerkkanen et al., 2004; Wolff, 2010) using measures on word reading and reading
comprehension. Several subgroups of poor readers have emerged, which indicates poor readers
as a heterogeneous group, such as poor decoders, poor comprehenders, and poor in both decoding
and comprehension (Wolff, 2010). Focus in some studies has been on performance related to pre-
dictors of literacy skills, such as letter knowledge and phonological awareness, but with no inves-
tigation of stability (e.g., Torppa et al., 2007).

The stability of reading and spelling skills has been investigated in earlier studies differentiating
between poor and typical performance, mostly by using predefined cut-off points (Eklund et al.,
2015; Moll et al., 2020; Torppa et al., 2007). However, these findings have not been completely con-
sistent. Some have found high stability of reading and spelling skills (Eklund et al., 2015; Landerl &
Wimmer, 2008), whereas others suggest instability of such skills (Lerkkanen et al., 2004; Psyridou
et al., 2020), especially when focusing on late-emerging and resolving deficits (Catts et al., 2012;
Etmanskie et al., 2016; Torppa et al., 2015).

Previous studies (Eklund et al., 2015; Landerl &Wimmer, 2008) investigated the stability of spel-
ling accuracy and reading fluency fromGrades 1 and 2 to Grade 8 and found high stability of reading
fluency, whereas the stability of spelling accuracy was moderate. Another study (Moll et al., 2020)
focusing on the stability of different subtypes, including reading deficits (RD) only, spelling deficits
(SD) only, RSD, and typical development (TD) in Grades 3–5 showed instability of spelling deficits,
while RSD and RD among pupils were stable over time. Pupils with SD only improved their skills and
moved to the TD-group. Most individuals with TD were stable over time (Moll et al., 2020).

Language and gender in reading and spelling profiles

Quite often parents, teachers and health professionals fear that bilingualism could worsen difficul-
ties connected to dyslexia (Vender & Melloni, 2021). Most of the studies about reading and spelling
development for bilingual pupils are based on L2 learners (e.g., Bialystok, 2005; Durgonoğlu et al.,
1993; Schaars et al., 2017), not simultaneously bilinguals as in this study. Some of these studies have
revealed bilinguals to perform better in reading than monolinguals (Bialystok, 2005), while others
found no differences between monolingual and bilingual readers (Durgonoğlu et al., 1993; Schaars
et al., 2017). Research focusing on spelling of bilinguals has revealed similar results as for reading.
Some suggest positive cross-language facilitation, while others propose negative literacy skills trans-
fer across languages, for example depending on similarities or dissimilarities between L1 and L2
languages (Bialystok, 2017). A recent Finnish study (Vataja et al., 2022) investigating reading
and spelling skills of monolingual and simultaneously bilingual first graders showed, in line with
some previous research on L2 learners, no significant differences between the language groups.

Looking at gender proportions, especially among low performing pupils, previous studies reveal
in general no differences in the first grade. A study by Limbrick et al. (2012) among pupils in Grades
1 and 2 found no gender differences in reading fluency and spelling in the first grade, whereas in the
second grade there was a difference in favour of girls. A study on late-emerging and resolving dys-
lexia from Grade 2 to Grade 8 among Finnish-speaking pupils found an equal number of boys and
girls in the dyslexia group in Grade 2, but more boys in the late-emergent group (Torppa et al.,
2015). Wolff (2010) examined reader subgroups among a large sample of 9-year-old Swedish chil-
dren in a cross-sectional study. Eight subgroups were identified, from very good readers to dyslexic
readers. Gender distribution showed that there were significantly more girls in the high performing
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profiles, and contrarily, more boys in the low performing groups (Wolff, 2010). Results from other
previous studies show similar findings with an overrepresentation of boys when it comes to poor
performance in especially spelling, whereas girls mostly are found in the highest performing groups
(Moll et al., 2014).

The present study

The aim of this study was to investigate what kind of reading fluency and spelling profiles can be
found in Grades 1–3 and how stable these profiles were among Finnish-Swedish pupils. Further-
more, we examined how reading fluency and spelling were associated in the profiles. Of further
interest was to explore if there were differences between monolingual and simultaneously bilingual
pupils and gender groups within the profiles. The use of LPA without predefined cut-off scores
offered the possibility to explore what kind of profiles in reading fluency and spelling can be
found at an individual level in the early school years.

The specific research questions were as follows:
1. What kind of reading fluency and spelling profiles can be found among pupils in the first three

grades?
Based on previous research, we expected to find at least two groups of pupils—a group with low

performance (Hypothesis 1; H1) and a profile with typical performance (H2; e.g., Eklund et al.,
2015; Landerl & Wimmer, 2008; Moll et al., 2020). In line with previous research, we also expected
dissociation between reading fluency and spelling (H3; e.g., Moll et al., 2020)

2. How stable are reading fluency and spelling profiles from Grade 1 to Grade 3?
We expected that most of the pupils would be stable in their profiles over time (H4; e.g., Landerl

& Wimmer, 2008) but that some transitions would occur as well (H5) due to the development of
literacy skills in early school years (e.g., Lerkkanen et al., 2004; Moll et al., 2020).

3. How are monolingual and simultaneously bilingual pupils and gender groups distributed
within the profiles?

We expected monolingual and simultaneously bilingual pupils to be equally distributed within
the profiles (H6; e.g., Vataja et al., 2022), whereas boys would be overrepresented in the low per-
forming group (H7; e.g., Wolff, 2010).

Method

Context of the study

This study was conducted in Swedish-speaking schools in Finland. In these schools, about 50% of
the pupils are monolingual Swedish, whereas bilingual Finnish-Swedish pupils comprise around
40%. Pupils with other language backgrounds (Finnish language, multilingual, or bilingual other
than Finnish-Swedish) are 10% (Statistics Finland, 2019). Finland has two official languages—Fin-
nish and Swedish. Swedish is the minority language, and 5.2% of the population speaks it as their
first language (Statistics Finland, 2019). By law, the Swedish-speaking population has the right to
use and access services in their own language, which includes education in Swedish-speaking
schools. The year children turn seven they start their nine-year compulsory education, where the
formal instruction in reading and spelling starts.

In the Finnish school context, early identification of reading fluency and spelling deficits is stated
in the national curriculum to ensure suitable interventions for pupils at risk for later reading and
spelling deficits (Finnish National Board of Education, 2014). Consequently, teachers are already in
the first grades putting effort into narrowing the gap between pupils with poor and excellent reading
fluency and spelling skills.
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Participants

The participants (N = 467) were selected from a longitudinal study (n = 565) conducted in Swedish-
speaking schools in Finland. Totally 22 randomly selected schools from four different areas in Fin-
land participated. The participants attended Grade 1 in autumn 2015. The focus of this study was on
monolingual Swedish (n = 247) and simultaneously bilingual Finnish-Swedish pupils (n = 220) that
participated at all measurement points during grades 1 through 3. In total 221 girls (52.5% mono-
lingual) and 246 boys (53.2% monolingual) participated. The mean age of participating pupils in
Grade 1 was 7.82 years (SD = 0.31). The mean age in Grade 2 was 8.82 years (SD = 0.30), and in
Grade 3, it was 9.82 years (SD = 0.30). Pupils with other language backgrounds (Finnish language,
multilingual, or bilingual other than Finnish-Swedish; 11.7%) and pupils with missing results
(5.7%) from any of the measures used in this study were excluded.

Procedure

The longitudinal study followed the ethical guidelines of the Finnish National Board on Research
Integrity (2019). Information about the study was sent to the parents. The parents were encouraged
to discuss possible benefits and disadvantages with their child before returning a written consent for
their child’s participation in the study. Participation in the study was voluntary for both schools and
families. Parents reported whether the child was monolingual Swedish or bilingual Finnish-Swedish
via a questionnaire at the beginning of the study. A monolingual child speaks Swedish with both
parents. Correspondingly, a bilingual child speaks Swedish with one parent and Finnish with the
other one. Data collection for reading and spelling measures took place at three time points at
the end of the academic year (April) in Grade 1 (2016), in Grade 2 (2017), and in Grade 3
(2018). Trained testers administered the assessments during the regular school day.

Measures

Pupils’ reading and spelling skills were measured at three time points (Grades 1, 2, and 3) using the
standardised ILS-screening test for Finnish-Swedish children (Risberg et al., 2019). The ILS-screen-
ing test aims to both identify pupils at risk for RSD and follow up their skills during the early grades.
In this study, we used identical measurement tasks, and the same pupils were examined throughout
the three time points. The measurements consisted of tasks on reading fluency and spelling accu-
racy. The reading tasks were administered individually, while the spelling measure was accom-
plished as a paper–pen task in a group setting.

Reading fluency

The reading fluency measure consisted of three reading tasks: word reading, pseudoword reading
and text reading. All reading tasks were time-limited. It was not possible for the pupils to read all
words, pseudowords or text within the time limit, and therefore Cronbach’s alpha was not
measured. The theoretical maximum scores are mentioned below.

Word reading

Pupils read a list of common Swedish words presented in vertical columns. They read aloud the
words as quickly and correctly as possible in 45 s. The list began with short words (two letters)
and extended gradually to longer words. The wordlist included frequent Swedish words with
both regular and irregular spelling. The score was the number of words read with the correct stress
within the time limit. The maximum score was 120.

SCANDINAVIAN JOURNAL OF EDUCATIONAL RESEARCH 5



Pseudoword reading

Pupils read a list of pseudowords presented in vertical columns. They read aloud the pseudowords
as quickly and correctly as possible in 45 s. The pseudowords were based on and resembled real
Swedish words. The first pseudowords consisted of two letters, and they expanded gradually.
The pseudowords could be stressed in various ways as long as all graphemes were included. The
score was the number of correctly read pseudowords within the time limit. The maximum score
was 120.

Text reading

Pupils read aloud a text about a fox as quickly and correctly as possible within 60 s. The score was
the number of words read correctly within the time limit. There was no demand for correct intona-
tion when reading the text since the instruction was to read quickly and correctly. Still, the pupils
had to read single words with the correct stress. The maximum score was 272.

Spelling

The spelling measure consisted of 20 common Swedish words. Seven words were short letter–sound
corresponding words, whereas the other 13 words had irregular structures. Cronbach’s alphas were
.82 in Grade 1, .78 in Grade 2, and .76 in Grade 3. The score for a pupil was the number of correctly
spelled words, and consequently, the maximum score was 20. The test leader repeated the words twice.

The correlations and descriptive statistics based on raw scores for all tasks included in the study
are presented in Table 1. Results revealed high correlations, especially between reading tasks.

Data analyses

Confirmatory factor analyses (CFA) were conducted to test the factor structure for the three reading
tasks. As the spelling task consisted of one composite score, CFA was not performed on that
measure. The goodness of the model fit was based on the chi-square test (χ2), the Comparative
Fit Index (CFI), the Tucker-Lewis Index (TLI), the Standardised Root Mean Square Residual
(SRMR) and the Root Mean Square Error of Approximation (RMSEA). Model fit values strongly
confirmed the structure of one reading fluency variable comprising the three reading tasks:
Grade 1: χ2(3) = 1815.712, p < .001; CFI = 1.000; TLI = 1.000; SRMR = 0.000; RMSEA = 0.000;
Grade 2; χ2(3) = 1329.838, p < .001; CFI = 1.000; TLI = 1.000; SRMR = 0.000; RMSEA = 0.000;
Grade 3; χ2(3) = 1197.880, p < .001; CFI = 1.000; TLI = 1.000; SRMR = 0.000; RMSEA = 0.000.. Fac-
tor loadings ranged between .87 and .98.

Latent transition analyses (LTA) startedby identifying the bestfitting solutionby conducting a series
of latent profile analyses (LPA), separately for each time point. The principle of LPA is to group indi-
viduals with similar profiles of the measured variables into distinct classes (Muthén &Muthén, 2000).
Z-scores were used in order to make results from the reading and spelling variables comparable.

The goal with LPAs is to find the smallest number of classes that best describe the association
between the variables (Muthén & Muthén, 2000; Nylund et al., 2007). The number of classes is
added stepwise until an optimal model that fits the data is found. The optimal model was chosen
based on the following statistical criteria; Akaike information criterion (AIC), Bayesian information
criterion (BIC), Vuong-Lo-Mendell-Rubin likelihood ratio test (VLMR) and entropy value. Lower
values in AIC and BIC indicate better fitting models together with a high entropy value. The
entropy value, ranging from 0 to 1, indicates how well participants can be assigned to one
profile. Numbers close to 1 represent a high probability of accurate classification (Asparouhov &
Muthén, 2012; Halpin & Kieffer, 2015).
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Table 1. Correlations and descriptive statistics for measures in reading fluency and spelling in Grades 1, 2 and 3.

1 2 3 4 5 6 7 8 9 10 11 12 Min Max Skewness Kurtosis

1. Word reading 1 1 .845 .761 .915 .816 .777 .930 .850 .800 .574 .651 .687 0 81 0.599 0.148
2. Word reading 2 1 .828 .786 .868 .805 .802 .867 .804 .466 .573 .625 3 85 0.241 −0.103
3. Word reading 3 1 .714 .782 .860 .706 .774 .832 .404 .500 .567 4 95 0.126 −0.028
4. Pseudoword 1 1 .818 .786 .904 .803 .770 .542 .612 .631 0 63 0.480 0.280
5. Pseudoword 2 1 .873 .774 .829 .780 .414 .519 .554 3 65 0.222 −0.115
6. Pseudoword 3 1 .732 .767 .797 .369 .473 .521 0 76 0.198 0.442
7. Text reading 1 1 .870 .804 .629 .701 .704 2 177 1.108 1.421
8. Text reading 2 1 .890 .577 .665 .697 0 222 0.734 1.376
9. Text reading 3 1 .506 .610 .659 30 247 0.609 0.587
10. Spelling 1 1 .703 .654 1 20 0.472 0.164
11. Spelling 2 1 .745 5 20 −0.250 −0.686
12. Spelling 3 1 4 20 −1.359 2.284

Note. All correlations are significant at p < 0.001.
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LTA was conducted to investigate the stability and change of reading fluency and spelling skills
profiles. LTA is a longitudinal extension of LPA, which models the prevalence of profile membership
and takes into account the incidence of transitions between profiles over time (Collins & Lanza, 2010).
LTA provides the probability that the pupil will be in the same profile at the following time points
(Grades) and the probability that the pupil will transition into another profile. Transition probabilities
denote the probability of changing fromoneprofile to another, ranging from0 to1,meaning that values
close to 1 indicate a strong probability of transition (Nylund-Gibson et al., 2014).

We conducted a one-way analysis of variance (ANOVA) to investigate differences in reading
fluency and spelling performance between the profiles in Grades 1–3. The eta square (η2) was
used to measure the effect size for differences between groups.

A chi-square test was used to investigate the association between reading fluency and spelling
profiles and between language and gender groups. With the support of adjusted residuals in each
cell, we examined whether differences in gender or language occurred.

We utilised the MPLUS programme (version 8; Muthén & Muthén, 1998/2015) to conduct the
CFAs, LPAs and LTAs. ANOVA and chi-square analysis were conducted using SPSS version 27.

Results

Profiles of reading and spelling skills

First, we investigated what kind of reading fluency and spelling profiles could be found in Grades 1–
3. The LPAs revealed that a three-profile solution fitted the data well at all time points; although BIC
continued to decrease, the VLMRV indicated that the three-profile solution described the data sig-
nificantly better than the two-profile solution, whereas the four-profile solution was not signifi-
cantly better than the three profiles. The three-profile solution corresponded with some previous
findings (Holopainen et al., 2020; Psyridou et al., 2020), whereas additional profiles resulted in
groups with rather few pupils. See Table 2 for fit indices.

Profiles in the three grades were named low performing (Grade 1: 34%; Grade 2: 34%; Grade 3:
8%), average performing (Grade 1: 50%; Grade 2: 53%, Grade 3: 32%) and high performing (Grade
1: 16%; Grade 2: 13%; Grade 3: 60%).

Table 2. Information criteria values for different class solutions for Grades 1, 2 and 3.

Classes AIC BIC PVLMR Entropy Group sizes

Grade 1
1 2656.575 2673.160 467
2 2398.808 2427.832 0.0000 0.851 373, 94
3 2364.011 2405.474 0.0054 0.666 235, 158, 74
4 2349.300 2403.202 0.3252 0.829 25, 12, 104, 326
5 2341.107 2407.448 0.8613 0.776 297, 10, 86, 50, 24
6 2330.872 2409.652 0.0254 0.705 6, 134, 50, 205,48, 24
Grade 2
1 2656.575 2656.575 467
2 2491.860 2520.884 0.0000 0.672 210, 257
3 2441.710 2483.173 0.0004 0.705 248, 60, 159
4 2425.021 2478.923 0.3521 0.715 168, 58, 53, 188
5 2414.695 2481.036 0.0526 0.791 6, 81, 157, 135, 88
6 2405.826 2484.606 0.1605 0.792 7, 57, 87, 121, 71, 124
Grade 3
1 2656.575 2673.160 467
2 2470.640 2470.640 0.0094 0.857 64, 403
3 2374.043 2415.506 0.0291 0.803 36, 282, 149
4 2350.716 2404.618 0.4046 0.693 123, 33, 217, 94
5 2307.248 2373.589 0.0042 0.759 5, 40, 129, 215, 78
6 2298.378 2377.158 0.3122 0.778 11, 3, 201, 35, 138, 79

Note. The optimal model in bold.
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The low performing group performed similarly in both reading fluency and spelling in Grade 1,
while in Grade 2 they performed slightly lower in spelling than in reading fluency. In Grade 3, the
low performing group was distinct, but smaller, with very low results in reading fluency and even
lower results in spelling (see Table 3).

The average performing group performed close to the mean in reading fluency and spelling in
both Grade 1 and 2. In Grade 3, corresponding results were though more below than close to mean
(-.60). The high performing group had rather high scores in reading fluency and a bit lower results
in spelling. In Grade 3 they performed lower than in the previous grades.

Results from LPAs did not reveal a dissociation between reading fluency and spelling at any level
of performance in any of the grades. ANOVAs were conducted and revealed significant differences
between the three profiles at all time points. Effect sizes were moderate, with the highest values in
Grade 1 and 2. In the Appendix a table is provided with information on performance in the reading
fluency subtests and spelling test for language groups and gender separately.

Stability and change from grade 1 to grade 3

Based on the LPA results, a three-profile solution was specified for all time points to investigate
stability and change between measurement points through LTA.

LTA results with three profiles were very similar to the solutions gained in the separately con-
ducted grade specific LPAs (see Figure 1). The entropy value of the LTA model was 0.95, strongly
supporting the three-profile model. Grade specific entropy values were also high, indicating support
for three profiles (Grade 1: 0.874; Grade 2: 0.880; Grade 3: 0.880).

The low performing profile comprised 33% of the pupils in all grades, the average performing
group comprised 50% and the high performing group 16% of the pupils. As LTA takes into account
the results from all three grades at the same time while estimating the stability in the profiles over
time, the number of pupils in each profile may fluctuate from the initial LPA. The time-invariant
results for reading fluency and spelling were almost equal in the profiles, indicating that reading and
spelling were closely related in the early school years.

Possible configurations were 27, however, the transition probabilities indicated strong stability in
profiles of reading fluency and spelling in the first three years in school. In fact, almost 99% (N =
462) belonged to the same profile through the early school years and the only transitions occurred
from the high to the average performing profile (1%) from Grade 1–2.

Table 3. Performance in reading fluency and spelling in Grades 1, 2 and 3 based on z-scores.

Low Average High
F

(3,467) p ŋ2

n n n

M SD 95% CI M SD 95% CI M SD 95% CI

Grade 1
158 235 74

Reading
fluency

−0.95 0.45 [−1.02, −0,88] 0.10 0.46 [0.04, 0.15] 1.71 0.58 [1.59, 1.86] 801.606 * 0.776

Spelling −0.82 0.58 [−0.91, −0.73] 0.08 0.66 [0.00, 0.17] 1.48 0.73 [1.31, 1.65] 324.069 * 0.583

Grade 2
159 248 60

Reading
fluency

−0.85 0.68 [−0.96, −0.75] 0.15 0.61 [0.07, 0.22] 1.65 0.54 [1.50, 1.80] 358.332 * 0.607

Spelling −1.09 0.56 [−1.18, −1.00] 0.38 0.57 [0.31, 0.45] 1.31 0.39 [1.21, 1.41] 546.816 * 0.702

Grade 3
36 149 282

Reading
fluency

−1.37 0.77 [−1.63, −1.12] −0.60 0.65 [−0.72, −0.51] 0.49 0.82 [0.40, 0.60] 160.609 * 0.409

Spelling −2.44 0.73 [−2.68, −2.19] −0.60 0.45 [−0.67, −0.52] 0.63 0.38 [0.58, 0.67] 990.879 * 0.409
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Language and gender differences within the profiles

We examined both language and gender distributions within the profiles derived from LTA in the
different grades. There were equal distributions of monolingual and bilingual pupils within the
three profiles. By using a chi-square test, we found no significant difference between language
groups (Grade 1, χ2 (2) = .105, p = <0.05; Grade 2, χ2 (2) = .471, p = <0.05; Grade 3, χ2 (2) = .471,
p = <0.05). Likewise, gender was equally distributed within the three profiles. Results showed no sig-
nificant differences between the profiles: (Grade 1, χ2 (2) = 2.278, p = <0.05; Grade 2, χ2 (2) = 2.928,
p = <0.05; Grade 3, χ2 (2) = 2.928, p = <0.05).

Discussion and conclusion

The aim of this person-centred study was to investigate what kind of profiles of reading fluency and
spelling skills could be found among monolingual and simultaneously bilingual pupils during the
first three grades in school, how stable the profiles were, and whether there were language and gen-
der differences within the profiles.

Our hypothesis finding two profiles, low performing (H1) and typically performing (H2), was
not confirmed. Results revealing three profiles aligned well with some earlier findings, taking
into account high performing pupils as well (Holopainen et al., 2020; Psyridou et al., 2020). Results
from LPA and LTA were similar in terms of level of performance and amount of pupils in the
profiles, except for results of LPA in Grade 3. In Grade 3, the difference between the average and
high performing groups decreased and furthermore, the low performing group comprised a
lower number of pupils than in previous grades, and with lower results. A possible reason for
this could be the fast development of reading fluency and spelling during the first two grades,
when most of the pupils make progress and become rather fluent readers and accurate spellers
(e.g., Aro, 2017; Lerkkanen et al., 2004). Consequently, the difference between average and high per-
forming pupils in reading fluency and spelling could decrease during Grade 3. On the other hand,
the gap between pupils with average or high performance compared to pupils with more persistent
reading fluency and spelling deficits could possibly become more distinct.

Reading fluency and spelling did not dissociate at any stage of development (H3), meaning that
no profile was solely good readers and poor spellers or vice versa. This result indicates reading
fluency and spelling as strongly related skills in the first years of school (e.g., Georgiou et al.,
2020; Treiman et al., 2019). Most of the previous studies have used predefined cut-off scores to

Figure 1. Reading fluency and spelling profiles
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investigate the dissociation of these skills (e.g. Eklund et al., 2015; Moll et al., 2020). Dissociation
between reading and spelling, in favour of spelling, is usually found as pupils grow older, which
could be related to better phonological awareness that improves spelling skills (Moll et al., 2020;
Moll & Landerl, 2009). Conclusions drawn by Leppänen et al. (2006) stated that decoding and spel-
ling are closely interlinked processes in the first two years of school, meaning that the improvement
of one skill had a positive influence on the other reciprocally. Our results show reading fluency and
spelling skills as closely associated, even though we did not investigate the reciprocal relationship
between reading fluency and spelling. Our results are also in line with several previous studies
showing that pupils are often poor in both reading and spelling (de Jong & van der Leij, 2003;
van Bergen et al., 2012).

As we expected (H4), the results showed stability of reading fluency and spelling skills during the
first three years of school. However, contradictory to our hypothesis (H5), no significant transitions
were detected between the profiles at any stage of development. Pupils with average and high read-
ing fluency and spelling skills seem likely to continue on an average level and at the top of the dis-
tribution respectively. Furthermore, the low performing pupils continue struggling with reading
and spelling throughout the first school years. This result is comparable to other studies about
the stability of reading and spelling skills, although these studies comprise a longer time (e.g.,
Eklund et al., 2015; Landerl & Wimmer, 2008; Parrila et al., 2005).

A previous Finnish study (Lerkkanen et al., 2004) investigating the stability of profiles of reading
performance (word reading and reading comprehension) from the fall of Grade 1 to the fall of
Grade 2 showed opposite results to our study, considering both the number of poor readers and
the transitions between profiles. The poor readers comprised 10% at every time point (compared
to 33% in our study) and were characterised by poor decoding skills and poor reading comprehen-
sion. This group displayed the least stability throughout the study. This result was explained by the
rapid development of word reading skills after some time of reading instruction in school and by
well-developed pre-reading skills (Lerkkanen et al., 2004). It could also be due to early identification
of needs (e.g., Solheim et al., 2021), and effective interventions during the first months in school
(e.g., Virinkoski et al., 2021).

These opposite results to our study regarding stability are probably explained by the fact that our
first measurement time was at the end of Grade 1, after the first rapid phase of development of read-
ing skills had passed. Moreover, reading comprehension was not included in our study, which
makes these two studies not completely comparable in sense of reading profiles. Instead, the
inclusion of spelling in our study could have an impact on the profiles and their stability compared
to the study of Lerkkanen et al. (2004). It is possible that inclusion of the spelling test identified
pupils with both reading fluency and spelling deficits. Previous studies have shown that RSD is
often persistent which could partly explain the high stability in our study (Eklund et al., 2015; Land-
erl & Wimmer, 2008).

Our results considering the stability of reading fluency and spelling skills might not be surpris-
ing, since they are in line with most of the prior research on reading and spelling development (e.g.,
Landerl & Wimmer, 2008). Still, it is of great concern that a pupil’s poor performance in reading
fluency and spelling at the end of Grade 1 seems to be a guideline for the following two grades
in school. Pupils with low results in the spring of Grade 1 made progress in the following years,
but so did the other pupils. The educational system in Finland should guarantee support to pupils
as soon as there is a need (Finnish National Board of Education, 2014). But, are the interventions
effective enough to support pupils struggling with reading fluency and spelling from an early stage?
This finding is important from a pragmatic perspective in school, confirming the importance of
regular screenings of the pupils’ reading and spelling skills in the early school years (Grimm
et al., 2018; Solheim et al., 2021; Virinkoski et al., 2018). Furthermore, it is important to understand
the stability of early reading fluency and spelling skills to facilitate the decision of who should
receive support for reading and spelling, and when the support should be initiated (Solheim
et al., 2018; Virinkoski et al., 2021).
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As we expected, the results revealed equal amounts of monolingual and simultaneously bilingual
pupils in all profiles (H6). These results are comparable to those of another Finnish study (Vataja
et al., 2022) showing that simultaneously bilingual pupils had better or equal results compared with
monolingual pupils on reading fluency tasks and similar results on a spelling task. Prior research
suggests that bilingual pupils have strong word and nonword reading skills both in their first
and second languages partly because of their early simultaneous capacity to transfer across two
languages with similar alphabets (e.g., Bialystok, 2005; Durgonoğlu et al., 1993). Swedish and Fin-
nish also resemble each other in language structure, although Swedish is more complex than Fin-
nish (Aro, 2017). Therefore, the equal numbers of monolingual Swedish and simultaneously
bilingual Finnish-Swedish pupils in all profiles in all three grades could to some extent, be explained
that despite minor differences the languages are close to each other. Furthermore, previous research
(e.g. Bratlie et al., 2022; Verhoeven, 2000) have revealed equal or almost equal performance in the
early school years for L2 learners compared to native speakers in reading fluency, but moderate
differences in spelling in favour of pupils speaking the majority language. Opposite results to Bratlie
et al. (2022) were found by Zhao et al. (2016) where bilinguals performed better than monolinguals
in the spelling of real words. Our equal results in spelling and reading fluency in both language
groups might therefore seem obvious and natural, especially when our comparisons were between
monolingual and simultaneously bilingual pupils. Still, it is important from the low performing
pupils´ perspective to highlight and emphasise that difficulties in reading fluency and spelling
are not primarily due to a simultaneously bilingual background and difficulties should therefore
be reacted upon immediately by giving support as early as possible.

Furthermore, no gender differences were found at any grade level in any of the profiles (H7). The
beginning of the reading and spelling process seems to be on the same level for both boys and girls,
even in the low performing group. Limbrick et al. (2012) revealed similar findings among first and
second graders with no gender differences on reading fluency assessments. However, there was a
tendency that gender differences increased with years of schooling in favour of girls. Prior research
has shown similar results in favour of girls in comparable age groups to that in this study (e.g., Psy-
ridou et al., 2020; Wolff, 2010).

The focus of the reading tasks in this study was on reading fluency and not on reading compre-
hension, which could explain the equal distributions of monolingual and simultaneously bilingual
pupils, as well as gender, in all profiles. In addition, individual tests with a time limit could be
motivating for both boys and girls.

Limitations and future research

This study has some limitations that should be considered. The study focused on reading fluency
and spelling measured for the first time in the spring of Grade 1. The pupils´ starting level in
the fall of Grade 1 was not examined in this study, considering basic pre-reading skills such as letter
knowledge, early ability to read and spell words, phonological awareness or rapid automatised nam-
ing (e.g., Furnes & Samuelsson, 2010, 2011; Torppa et al., 2016). On a pragmatic level, the teachers
in schools seldom know the pupils´ cognitive predictive status either. Teachers have to rely on
screening results of pupils´ progress in reading and spelling in order to offer suitable support.

Neither was reading comprehension included, although this often has been measured in earlier
studies of reading profiles (Catts et al., 2012; Torppa et al., 2007; Wolff, 2010). Whereas this can be
considered as a limitation, it could also be a strength when strictly focusing on basic skills like read-
ing fluency and spelling accuracy in the first grades. Since early intervention is crucial at an early
stage in school, it would have been precious to know whether especially low performing pupils
had received support, what kind of support and the amount of support they had received.

Previous longitudinal studies of reading profiles have included reading comprehension as one
variable that has a natural impact on what kind of profiles are found (Holopainen et al., 2020;
Torppa et al., 2007; Wolff, 2010). The effect of language background on reading comprehension
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would also be interesting to investigate in future research. A study by Catts et al. (2012) focusing on
late-emergent poor readers concluded that early identification of poor decoding skills might not
find pupils performing below average in later reading comprehension. However, prior research
agrees on measurements of reading fluency at an early stage of school in the identification of
risk for future reading deficits (e.g., Niileksela & Templin, 2019). Screening pupils’ reading and spel-
ling skills require reliable measurement tools. We used a new standardised screening test, and for
future research, it would be a topic to evaluate its psychometric criteria to assure its purpose in the
long-term prediction and identification of pupils at risk.
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