Learning and Instruction 63 (2019) 101218

journal homepage: www.elsevier.com/locate/learninstruc

Contents lists available at ScienceDirect

Learning and Instruction

Learning and
Instruction

Achievement gap: Socioeconomic status affects reading development
beyond language and cognition in children facing poverty

Dacian Dolean®"

2 Babes-Bolyai University, Faculty of Psychology and Educational Sciences, Romania
Y East Georgia State College, School of Humanities and Social Sciences, Georgia, USA

Check for
updates

z

, Monica Melby-Lervag®, Ioana Tincas, Crina Damsa®, Arne Lervag®"

¢ Department of Special Needs Education, Faculty of Educational Sciences, University of Oslo, Norway

d Transylvanian Institute of Neuroscience, Romania
€ Department of Education, Faculty of Educational Sciences, University of Oslo, Norway

ARTICLE INFO ABSTRACT

Keywords:

Reading development
Socioeconomic status
Poverty

Learning to read efficiently is one of the main skills that children has to learn in school and is important in order
to functioning well in modern society. Even if children's reading skills seem to be related to their socioeconomic
status, only a few studies have examined how SES is related to the development of reading skills in children
facing severe poverty. This study traced 322 Roma children facing severe poverty from 7 through 9 years and

compared them with an unselected sample of 178 Romanian non-Roma children. The Roma children had both
poorer initial reading and a slower growth of their reading skills. In contrast to previous studies, SES did explain
growth in reading skills after controlling for other well-known cognitive and linguistic predictors of reading.
Among the Roma children, the effects of SES on reading growth were partly mediated by school absence. Thus,
interventions directed at Roma children facing severe poverty need to target both the quality of reading in-
struction and broader aspects of these children's lives.

1. Introduction

Education is a key factor in alleviating poverty and increasing the
quality of life of children from vulnerable groups. However, the scarcity
of rigorously conducted empirical studies that focus on severely dis-
advantaged groups is surprising (for a review, see Buckingham, Beaman
& Beaman-Wheldall, 2013). One such group facing extreme poverty
across several European countries is the Roma population
(Briiggemann, 2012; Fundamental Rights Agency, 2016; Kosko, 2012;
Rat, 2005). The current study is conducted in Romania and examines
the early reading development of disadvantaged children belonging to
the Roma ethnic group. The study tracked the development of bilingual
and monolingual Roma children during their first years of schooling
while comparing it to the development of their non-Roma peers who
live in the same communities. In addition to using more traditional
linguistic and cognitive predictors of reading development, this study
employs a set of indicators to measure aspects of socioeconomic back-
ground and examines how these aspects influence children's early
reading development.
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1.1. Socioeconomic background and the prediction of early reading
development

A number of studies show moderate to high correlations between
SES and reading and also that children in poverty are at a considerably
lower level in literacy than their peers from higher SES backgrounds
(Buckingham, Wheldall, & Beaman-Wheldall, 2013; Hart & Risley,
1995; Pan, Rowe, Singer, & Snow, 2005; Sirin, 2005). Different vari-
ables are used as indicators of SES, but typically, SES is measured with
factors such as income, educational level, employment and living
conditions (Grusky, 2001). To disentangle the relationship between SES
and reading, one must first examine whether a causal link between
reading and SES is plausible. Therefore, it is crucial to clarify not only
whether SES is associated with reading but also whether SES can ex-
plain development or growth in reading. This is crucial since a variable
that can explain development can explain the actual change in a certain
skill over time. Therefore, determining whether a variable can explain
development has a better potential to disclose the mechanisms that
underlie development rather than examining only whether a variable
predicts the concurrent or initial variation.

Second, even if a variable can explain growth in reading, a third
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variable can also underlie this and consequently partially or fully ex-
plain the relationship. Therefore, determining whether growth is
mediated by other factors is also crucial. Importantly, most previous
longitudinal studies have not demonstrated a direct, potential causal
relationship between SES and reading ability (for review see
Buckingham et al., 2013). It is therefore often concluded that SES is
primarily a proxy for additional variables that are more direct salient
factors (Buckingham et al., 2013).

To unpack the relationship between SES and reading, it is important
to take into account other variables that are well-known predictors of
reading growth across different orthographies, such as letter knowl-
edge, phoneme awareness and rapid naming (RAN) (Caravolas, Lervag,
Defior, Seidlova Malkova, & Hulme, 2013). Letter knowledge is im-
portant since one would not be able to link letters to sounds without
first knowing the letters (Lervag, Braten, & Hulme, 2009). Phoneme
awareness is crucial since the ability to manipulate sounds is a pre-
requisite for linking letters to sounds (Lervag et al., 2009). SES may be
associated with reading because SES contributes to the development of
letter knowledge and phonemic skills, which, in turn, contribute to the
development of good reading skills. The relationship between RAN, i.e.,
the speed of naming pictures, numbers, etc., and reading is less obvious,
but RAN has been hypothesized to influence the development of the
visual word recognition system (Lervag & Hulme, 2009). However,
since letter knowledge, phoneme awareness and RAN are critical for
reading growth, it is important to examine whether these three pre-
dictors mediate the relationship between reading growth and SES, at
least partially. This could point at the mechanisms working between
SES and the development of reading skills.

School absenteeism is another variable that could potentially be a
mediator of the relationship between SES and the growth of early
reading skills. While school attendance is positively associated with
academic achievement and reading performance (Gottfried, 2010),
children raised in families with a low SES are particularly adversely
affected by absenteeism (Morrisey, Hutchinson, & Winsler, 2014;
Ready, 2010). Accounting for school absenteeism is particularly im-
portant when measuring longitudinally the school performance of
Roma children because studies shows that in general they have dra-
matic rates of school absenteeism, significantly higher than non-Roma
in all surveyed European countries (Briiggemann, 2012; Fundamental
Rights Agency, 2016). Thus, when investigating the relationship be-
tween SES and early reading development (particularly among Roma
children), it seems pivotal to account for school attendance.

1.2. Previous studies of SES and early reading development

One of the few longitudinal studies that do incorporate some of the
known predictors of beginning reading skills in addition to SES found
that SES predicted early reading development in primary school, but in
the earliest grades, the prediction was entirely accounted for by general
intelligence, phoneme awareness and RAN (Hecht, Burgess, Torgesen,
Wagner, & Rashotte, 2000). These findings are fairly consistent with
previous findings that showed that SES predicted the development of
reading skills; however, the effects of SES were entirely accounted for
by phonological awareness (Bowey, 1995; Raz & Bryant, 1990). Also,
one study showed that children with low SES had a steeper growth in
reading in the lower grades compared with children with middle and
high SES reflecting a compensatory developmental pattern in beginning
reading skills. However, there were slower rates of growth for the low-
SES children between third and eight grade (Kieffer, 2012).

When interpreting findings from these studies it is important to note
that few of the children with low SES background actually lived in
severe poverty. Generally, samples available for research are selected
from countries with a higher degree of economic equity and, thereby
have a restriction in range of SES (Henrich, Heine, & Norenzayan,
2010). Therefore most previous studies commonly report that SES ex-
plains the variance in the initial status and correlates with early reading
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skills (for review, see Hoff, 2006). However, in these studies SES is
rarely strong enough to explain growth in reading development over
and above letter knowledge, phoneme awareness and RAN, and only
appears to have an indirect influence on reading development. Still, in
populations that include children from families living in severe poverty,
thus representing a wider range of SES, this influence might differ.

If one takes a closer look at studies that have actually examined
reading development of children living in severe poverty in Europe and
the US, there are few studies and even fewer have explored the effects
over time (Herbers et al., 2012). An earlier concurrent study of reading
and factors related to academic achievement has been conducted on the
Roma population (Biro, Smederevac, & Tovilovic, 2009). Results of this
study show that socioeconomic background had a strong influence on
reading achievement and educational attainment, but this effect was
explained by intellectual abilities. This finding was confirmed by an-
other concurrent study that examined national assessments in the third
grade in Serbia (Baucal, 2006). A large gap in educational achievements
was observed between Roma and non-Roma students, and approxi-
mately 50% of the Roma students did not develop even the most basic
literacy skills. Moreover, approximately 40% of this gap was explained
by the lower SES of the Roma children (Baucal, 2006).

In a rare longitudinal study of children in the US who faced poverty,
homelessness, and high residential mobility, their reading growth was
compared to the growth of the students with a low or moderate SES
(Herbers et al., 2012). The study showed that SES predicted achieve-
ment beyond the effects of early reading and also moderated later
growth in reading achievement from early reading. However, this study
did not control for other cognitive or linguistic variables. However, in
another US study of children facing severe poverty, results show that
later reading skills was to a large extent explained by prior levels of
emergent literacy rather than socio-economic background (Hecht &
Greenfield, 2002). Notably, there are also lines of literature that have
examined children in poverty in low-income countries. A review of such
studies finds that the results partially corroborate the findings from
high-income countries and, for instance, also demonstrates that home
environments impact literacy development (Nag, Vagh, Dulay, &
Snowling, 2019).

Another important issue when studying the growth rate of reading
skills is accounting for bilingualism. Many children in poverty (in-
cluding Roma) speak two languages and the language spoken at their
school is different from their mother tongue. Accounting for bilingu-
alism is important because its effects on the development of reading
skills are well-documented but contradictory (for review see Melby-
Lervag & Lervag, 2014). On one hand, bilingual children seem to have
an advantage in phonological skills and decoding (Adesope Lavin,
Thompson & Ungerleider, 2013). On the other hand, while this ad-
vantage was observed particularly in studies conducted in Canada, in
the studies conducted in the US the opposite was true (Melby-Lervag &
Lervag, 2014).

One explanation for the inconsistent patterns is that there seems to
be an interaction between decoding skills and SES: Bilingual children
with a low SES have been shown to have poorer decoding skills than
their monolingual peers, while bilingual children with a middle/high
SES were at the same level (Melby-Lervag & Lervag, 2014). However,
the meta-analysis indicated that the impact of bilingualism on word
decoding is understudied particularly in groups with low SES and more
studies are warranted to explain this relationship. The complexity in
this relationship is also emphasized in a recent review of studies of
children in poverty in low income countries (Nag et al., 2019). This
review indicates that many children living in poverty in developing
countries use a different language at home than in school. This bi-
lingualism is often considered as a factor that slows down language
development, and put constrains on literacy skills (Melby-Lerviag &
Lervag, 2014). However, the review by Nag and colleagues (2018) finds
that this issue is complicated and that how this bilingualism affects
literacy development is context-dependent and not a uniform
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constraint. Thus, bilingualism is a potentially important factor and to
take this into account, the study will include two Roma samples, one
bilingual and one monolingual.

1.3. The current study

Although there are a handful of studies concerning children facing
severe poverty and also studies focused on the Roma population, they
are limited when it comes to the number of predictors, number of
participants and number of time points that participants were assessed
(Baucal, 2006; Biro, Smederevac, & Tovilovic, 2009; Herbers et al.,
2012). In this study, the effects of SES on the growth of decoding skills
will be measured on a large sample of participants in multiple time
points while accounting for its main predictors (namely phonological
awareness, letter knowledge, RAN and non-verbal abilities) as well as
for absenteeism.

Further, to date no study has compared the development of de-
coding skills of bilingual and monolingual Roma children. Given that
the impact from bilingualism on word decoding is understudied in
groups with low SES, here the bilingual and monolingual Roma chil-
dren will be treated in two different groups to elaborate on this issue.

Finally, while most of the previous studies on Roma relied more on
group-based assessments and questionnaires related to achievement
rather, in this study the participants are assessed individually.

Therefore, this study address the following hypotheses:

e Compared to non-Roma children, the Roma children will have both
poorer initial reading skills and a slower reading skill growth.

o There will be small differences in initial levels and growth between
monolingual and bilingual Roma children.

e In contrast to the main findings of studies of non-deprived groups, in
addition to explaining the initial status, SES will explain reading
skill growth.

e School absence will partially mediate the relationship between SES
and reading skill growth.

o The growth in early reading will be partially mediated by cognitive
variables, such as phonological awareness and rapid automatized
naming.

2. Method
2.1. Participants and design

The participants were children of Roma and non-Roma ethnicity
from 21 schools in the northwestern region of Romania. The percentage
of the Roma population in the respective communities varies from 1%
to 47%. Parental consent was obtained for five hundred children in first
grade (261 boys, age 7 years SD = 0.44, range = 6-9 years). Of these
participants, one hundred and seventy-one were monolingual Roma (90
boys, M age = 7.07 years, SD = 0.48). All monolingual Roma spoke
Romanian (the official language of Romania) at home and at school.
One hundred and fifty-one participants were bilingual Roma (82 boys,
M age = 7.07 years, SD = 0.48). The bilingual Roma spoke mostly
Romani as a first language at home (an Indo-Aryan language, highly
different from Romanian, which is a Romance language), but Romanian
at school. One hundred and seventy-eight participants were mono-
lingual non-Roma (89 boys, M age = 6.90 years, SD = 0.40). The non-
Roma spoke Romanian at home and at school.

The design was longitudinal in nature with four measurement
points. The data were collected during the following four time points:
T1 (October 2014; N = 500), T2 (May 2015; N = 489), T3 (October
2015; N = 464), and T4 (May 2016; N = 466). The sample attrition
rate was 2.20% during the 1st grade and 7.20% during the 2nd grade.
Notably, there was also little residential mobility in the sample.
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2.2. Procedures

The assessment battery was individually administered to the chil-
dren at the school by trained research assistants with backgrounds in
psychology or the educational sciences. The demographic questionnaire
was completed by the parents at the school. The demographic data, the
linguistic and the cognitive test results were collected at Time 1.

2.3. Instruments

Reading skills were assessed according to the number of words and
nonwords in a disconnected text that were read correctly in 40 s. This
test was developed in Romanian based on the Test of Word Reading
Efficiency — Second Edition (TOWRE-2) (see Torgesen, Wagner, &
Rashotte, 2012). The maximum number of points was 56 for both the
word and nonword task.

SES was measured by a demographics questionnaire completed by
the parents that included the following four scales: family income,
mother's education, parents' employment and living conditions. Family
income was scored using a 13-point scale ranging from 1 (less than 50
USD/month) to 13 (more than 1000 USD/month). Notably, the net
median income in Romania reported by the Labor Department at the
beginning of the data collection was approximately 450 USD/month in
2014 (ranked 9 on our scale). The mother's education level was scored on
a 9-point scale with 1 representing persons that had elementary school
as the highest level of education and 9 representing persons with a PhD
degree as the highest level of education. The parents' employment was
scored on a scale from O to 1, with O representing that both parents
were unemployed, 0.5 representing that one parent were employed and
1 representing that both parents were employed. The living conditions
were scored according to the ratio of the number of people living in the
same household to the number of rooms available. The living condi-
tions scores ranged from 0.5 to 10.

Rapid automatized naming (RAN) included the following two tasks:
naming colors (i.e., red, black, brown, green, and yellow) and naming
familiar objects (i.e., ball, fish, key, hammer, and pencil). All items
were bi-syllabic words. The five items in each task were randomly
distributed eight times; thus, the total number of items presented in
each task was 40. Their answers were scored according to the number
of seconds required to read each list of items.

Phonological awareness was assessed using the phonological pro-
cessing subscale of the Developmental NEuroPSYchological Assessment
(NEPSY) battery (Korkman, Kirk, & Kemp, 1998), which has been
adapted and validated in a Romanian population (Petra & Porumb,
2005). These measures include the following two subcomponents: Word
Segment Recognition and Phonological Segmentation. The Word Seg-
ment Recognition component required the children to identify words
from word segments by identifying one of three displayed pictures. The
Phonological Segmentation component included two sub-tasks. One
task required the children to repeat a word and then to say the word
after one sound was deleted, thus making a new word. The other task
required the children to say one word and then to substitute one syl-
lable (cl-) with syllable (gr-), thus making a new word. After 5 con-
secutive scores of 0, the task was discontinued. The children's answers
were scored using a scale from O to 36.

Letter knowledge was measured by asking the children to correctly
identify the sound of each of the 28 upper-case letters from the
Romanian alphabet. The items of each task were displayed on a sepa-
rate piece of paper. All letters were displayed in large-sized fonts (48)
and were distributed randomly. Each correct answer earned one point,
and the children's answers were scored using a scale from 0 to 28.

Nonverbal IQ was measured using the Raven's colored progressive
matrices (Raven, Raven, & Court, 1991), which have been adapted and
validated in a Romanian population. This measure includes 36 items
and requires children to identify the missing component that completes
a pattern by selecting one of the answers presented in a multiple-choice
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Table 1

Means, standard deviations and reliability of all variables across ethnicity groups and time points.
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Bilingual Roma Monolingual Roma Non-Roma Group differences in
means”
Range M (SD) Reliability Range M (SD) Reliability Range M (SD) Reliability
Decoding Words T1 0-19 2.70 (4.43) .95% 0-25 4.50 (6.07) .96% 0-41 10.17 (8.93) .96% BL < ML < NR
T2 0-48 11.52 96" 0-48 13.37 .94 0-56 22.48 942 BL, ML < NR
(10.20) (11.01) (11.60)
T3 0-56 12.66 972 0-56 14.92 .96% 0-56 25.50 .91 BL < ML < NR
(12.04) (12.34) (13.02)
T4 0-56 19.11 96" 0-56 23.67 .95% 0-56 35.60 .92% BL < ML < NR
(14.82) (16.10) (14.05)
Decoding Nonwords T1  0-20 2.53 (4.45) .95% 0-23 3.91 (5.35) .96% 0-31 8.69 (7.40) .96% BL < ML < NR
T2 0-37 9.36 (8.11) 96" 0-35 10.33 (7.87) .94% 0-48 17.20 (8.00) .94% BL, ML < NR
T3 0-38 10.35 972 0-38 11.64 (9.11) .96* 0-46 19.27 (8.84) .91° BL, ML < NR
(10.40)
T4 0-56 15.21 .96% 0-48 17.34 .95% 0-56 27.39 .92% BL, ML < NR
(11.62) (11.62) (11.60)
Mother's Education 1-6 1.77 (0.95) 0-6 1.93 (0.97) 1-7 3.50 (1.34) BL, ML < NR
Family Income 1-11 4.29 (2.62) 1-12 4.36 (2.66) 1-13 7.00 (3.31) BL, ML < NR
People/Room 0.75-9.00 3.36 (1.99) 0.50-8.00 3.45 (1.78) 0.50-10.00 2.06 (1.19) BL, ML > NR
Parents' Employment 0-1 0.26 (0.32) 0-1 0.31 (0.36) 0-1 0.64 (0.42) BL, ML < NR
Absence from School 0-94 24.108 0-134 27.09 0-53 6.96 (9.04) BL, ML > NR
(18.52) (29.73)
Phonological Awareness ~ 0-22 8.80 (4.32) .81° 0-22 10.43 (4.49) .82° 0-32 12.58 (5.95) .88" BL < ML < NR
Raven 1-33 13.56 (5.64) .81° 1-30 15.80 (5.11) .81° 4-33 20.27 (6.12) .86° BL < ML < NR
Letter Knowledge® 0-56 10.30 .o8° 0-56 14.34 .97° 0-56 22,13 (7.95) .97° BL < ML < NR
(10.11) (10.28)
RAN 66-263 133.66 .56¢ 68-262 124.40 .58¢ 57-213 104.96 71¢ BL, ML > NR
(36.67) (34.10) (26.85)

Note.? Correlation between word and nonword reading at the same time point;bInternal consistency (Cronbach's a).¢ Correlation between the two different RAN
forms. As the RAN forms are very different (colors and objects), the correlation between then will necessarily be an underestimation of the reliability. “Pairwise
comparisons with least square differences after ANOVA. All ps < .05.
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Fig. 1. The average growth of word (a) and nonword (b) reading.

format. The items are presented in order of increased difficulty. Each
correct answer earned one point, and the children's answers were
scored using a scale from 0 to 36.

School absenteeism was measured by using the data from the offi-
cial school records. This measure included the sum of daily absences
recorded between Timel and Time 4.

3. Results

The means, standard deviations and reliability of all variables at all
time points are shown in Table 1. The correlations between the vari-
ables are shown in Table A1-2 online supplement. As can be seen, the
two reading variables (word and nonword reading) are both strongly
correlated with each other and are stable over time. All analyses were
performed via Mplus 8.0 (Muthén & Muthén, 1998-2017) using full
information maximum likelihood (FIML) with clustered robust (Huber-
White) standard errors to control for dependency on the school level. In
some models, there were negative but non-significant residuals from
certain reading variables. As these were non-significant, there is sta-
tistical support for these residuals being sampling fluctuations, and they
were fixed to zero.

3.1. Growth of reading skills

To investigate and compare the reading development across the
three groups, two growth models was estimated: one model was used to
estimate word reading, and the other model was used to estimate
nonword reading. The reason for using two separate models instead of
one combining word and nonword reading into one factor is that, even
if the correlation was very high between word and nonword reading,
there was no measurement invariance across time. The two estimated
models had an intercept factor that described the initial reading skills
status and a slope factor that described the growth from the first time
point to the last time point. Because the growth was nonlinear, the
analyses freely estimated the factor loadings for the two middle time
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_ =] points. As shown in Fig. 1, little development occurred during the five
§ 2 VY, months between Time points 2 and 3, which included a summer va-
Sl e o == cation. To improve the model fit, the residuals of Times 2 and 3 were
S| | & 3 allowed to covary. These two time points are close to each other in time
g § 2 : : (including a summer holiday in between) compared to the other time
.:cla> 5 z z points; therefore, it is likely that these time points have more com-
§ E 2 vV monalities with each other than with Time points 1 and 4.

ol g 8 == The mean of the initial status (intercepts) and the growth rates
2| 2| & = = e mean o p g
= S| & B & (slopes) of both word and nonword reading were significantly different
g g from zero with significant variations among the children in all three
g ﬁ groups. Wald tests showed that there were significant differences across
& & the groups in both intercepts (word reading: %> (2) = 17.610,p < .001
E § and nonword reading: %2 (2) = 21.619, p < .001) and slopes (word
éo - ~ | & reading: x* (2) =30.530, p < .001 and nonword reading: 7>
g EG 5 § .é (2) = 16.805, p < .001). The pairwise comparisons revealed that the
& £ 2 é é 2 two Roma groups had poorer initial reading skills and a slower reading
£ ST &= S skills growth than the non-Roma group. The two Roma groups did not
g s5 | 8 differ from each other in either the initial status or growth. Table 2
S = g a E shows the means and standard deviations of the intercept and slopes in
= Exlne | & addition to the correlations between the intercept and slope for all three
Eﬂ BE| S ;:j groups. As can be seen, the correlations between the intercepts and
% 8 their corresponding slopes were in general positive, indicating that
2l o= 85113 those who had the best initial reading skills were also those who de-
5 § & < g 3 veloped their reading skills faster later on. The models fit the data very
wl | 5a|Sg |8 well for both word reading (x* (14) = 23.806, p = .048, RMSEA =
E|l2| 52| S | 2 .065 (10% CI = .006-.108), CFI = .996, TLI = .995, SRMR = .038)
3 g g and nonword reading (x> (12) = 16.824, p = .156, RMSEA = .049
'g % b (10% CI = .000-.100), CFI = .997, TLI = .995, SRMR = .040).
E g =
2 ?‘;3 ~ =) 3.2. The role of SES in reading growth
= — — o
=1 o S~ .
—g é c\j § L In order to test if SES is related to the growth of reading skills, two
g g 3 g E S models was estimated (one model for word reading and another model
S ©x| "R E for nonword reading) in which the initial status and growth of the two
0} a6 | B reading variables were regressed on a formative SES construct (see
g b § f E" Fig. 2a and b). This construct can be seen as a weighted sum of mother's
5 8zl ax g education level, family income, housing conditions and employment
§ g A Bl g status. Because the regression weights of this SES construct did not vary
_;" g g as a function of the groups (word reading model: x> (6) = 3.274,
85| = cs | o p < .774, and nonword reading model: x? (6) = 3.756, p = .723), the
2 E & g E’ % weights were fixed to be equal for all three groups. Furthermore, be-
g 2| 8 slgs | & cause the paths from SES to initial status and growth did not differ
% RS vs | g across the groups (word reading model initial status: x? (2) = 2.052,
5 2 g p=.358 and growth: ¥ (2) = 1.266, p = .531; nonword reading
= % ° model initial status: x> (2) = 1.884, p=.390 and growth: x>
T(: @ % (2) = 2.019, p = .364), these paths were fixed to be equal as well. In
3‘5 g ) addition, reading growth were regressed on initial status to avoid initial
; % ga | & status to confound the relationship between SES and reading growth.
5 k| § § 5 Fig. 2a and b shows that all the four indicators of SES predicted the SES
% g al8% E construct, with housing condition being the strongest. In these models,
'2 SADE IR § it is the unstandardized coefficients that are fixed to be equal and the
fﬁ g8 : reason for why the standardized values differ is that the variances of the
2 § °n | 8 variables differ across groups. In addition, both the initial status and the
15 582185 | v reading skills growth were predicted by the SES. The models fit the data
£ Wl | R very well for both word reading (x* (57) = 83.211, p =.013,
2 g g é RMSEA = 0.053 (10% CI = 0.025-.076), CFI = 0.989, TLI = 0.987,
:jn gl s ~5 | 3 SRMR = 0.058) and for nonword reading, (X2 (54) = 81.668, p = .010,
2 g % E ;E % RMSEA = 0.055 (10% CI = 0.028-.79), CFI = 0.985, TLI = 0.982,
2l E] 8 § @ g SRMR = 0.047).
gl al s Rl .; To further explore potential group differences in the development of
< @ | § decoding skills across three groups we tested if there were significant
-,% g‘)g é differences in the conditional means of both the initial status and
g g i £ growth rate after controlling for SES. Wald tests showed that there were
~ ‘i £ § E still significant differences between the groups for both word: >
= g ’g § I (2) = 9.679, p = .008 (conditional mean = 2.666, 4.358 and 7.409 for
S 2 the bilingual Roma, monolingual Roma and non-Roma groups
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Fig. 2. Initial status and growth of word (a) and nonword (b) reading predicted from a formative SES construct. Paths that that did not differ significantly across
groups are fixed to be equal across groups and drawn in bold. All coefficients are standardized.

respectively) and for nonwords X2 (2) = 8.964, p = .011 (conditional
mean = 2.457, 3.740 and 6.105 for the bilingual Roma, monolingual
Roma and non-Roma groups respectively). Pairwise comparisons re-
vealed that the conditional mean in the bilingual group was smaller
than in the monolingual group which was again smaller that the non-
Roma group for word reading. For nonword reading, there were no
significant differences in the conditional initial status means between
the two Roma groups but the means of these two groups were smaller
than the mean of the non-Roma group. For the growth of decoding
skills, the original differences between the groups disappeared when
SES was controlled. This was confirmed by a Wald test for word 7>

(2) = 5.340, p = .069 (conditional mean = 0.811, .867 and 1.071 for
the bilingual Roma, monolingual Roma and non-Roma groups respec-
tively) and for nonword x2 (2) = 0.841, p = .657 (conditional
mean = 0.640, .554 and .605 for the bilingual Roma, monolingual
Roma and non-Roma groups respectively).

3.3. The role of school absence and cognitive and linguistic variables as
mediators of SES and reading growth

To determine whether absence from school and the cognitive and
linguistic variables (i.e., letter knowledge, RAN, phoneme awareness
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and nonverbal abilities) mediated the relationship between SES and
reading skills growth, the multiple mediation models as shown in Fig. 3
was estimated.

In these models, the invariance was tested for various paths across
the three groups in a hierarchical fashion: 1) the path from SES to
school absence, 2) the path from SES to the cognitive/linguistic vari-
ables, 3) the direct paths from SES to the initial status, 4) the direct
paths from SES to the reading skills growth, 5) the path from school
absence to reading growth, 6) the path from the cognitive/linguistic
variables to the initial status of reading skills and 7) the path from the
cognitive/linguistic variables to the reading skills growth. Table B in
online supplemental show the results of these invariance tests. All paths
that did not differ across the groups were fixed to be equal in the final
model, which is shown in Fig. 3a and b for the word and nonword
models respectively. As it is the unstandardized coefficients that are
fixed to be equal, the reason for why the standardized values differ is
that the variances of the variables differ across groups.

The direct paths from SES to the initial status of reading skills were
no longer significant, indicating that the relationship between SES and
beginning reading skills was fully mediated through the cognitive and
linguistic variables. These mediated standardized paths (total indirect
effects of SES on initial status through the cognitive/linguistic vari-
ables) were .277, .262 and .304 (all significant, p < .001) for the bi-
lingual Roma, monolingual Roma and non-Roma children respectively
for word reading and .322, .296 and .369 (all significant, p < .001) for
the bilingual Roma, monolingual Roma and non-Roma children re-
spectively for nonword reading. For details, see Tables C and D online
supplemental material for word and nonword reading, respectively. A
total of 62.3%, 68.5% and 49.5% of the variance in the word reading
initial status was explained in the bilingual Roma, the monolingual
Roma and the non-Roma group respectively and total of 72.1%, 80.2%
and 72.4% of the variance in the nonword reading initial status was
explained in the bilingual Roma, the monolingual Roma and the non-
Roma group respectively.

However, the direct paths from SES to the reading skills growth
remained significant for both word and nonword reading, ranging
from.184 to .425. The total mediated standardized effects from SES on
word reading growth was .187, .215 and .150 (all significant,
p < .001) for the bilingual Roma, monolingual Roma and non-Roma
children respectively for word reading and .176 (p = .005), .206
(p < .001) and .105 (p = .273) for the bilingual Roma, monolingual
Roma and non-Roma children respectively for nonword reading.
Furthermore, the relationship between SES and reading growth was
partly mediated by school absences in both Roma groups in the word
reading model (Indirect effects: Bilingual Roma: .056, p = .005;
Monolingual Roma: .016, p = .036; non-Roma: .019, p = .198) but only
for the bilingual Roma group in the nonword reading model (Indirect
effects: Bilingual Roma: .069, p = .003; Monolingual Roma: .017,
p = .119; non-Roma: .022, p = .525). The cognitive and linguistic
variables mediated the relationship between SES and reading growth in
all groups in the word reading model (Indirect effects: Bilingual Roma:
.147, p = .004; Monolingual Roma: .207, p < .001; non-Roma: .139,
p < .001), but only for the two Roma groups in the nonword reading
model (Indirect effects: Bilingual Roma: .108, p = .024; Monolingual
Roma: .186, p < .001; non-Roma: .091, p = .102). For details, see
Tables E and F online supplemental material for word and nonword
reading, respectively. A total of 46.8%, 46.5% and 35.4% of the var-
iance in the word reading growth was explained in the bilingual Roma,
the monolingual Roma and the non-Roma group respectively and total
of 46.6%, 45.9% and 95% of the variance in the nonword reading
growth was explained in the bilingual Roma, the monolingual Roma
and the non-Roma group respectively. These two final mediation
models fit the data very well (word reading: x2 (151) = 211.353,
p =.001, RMSEA = 0.049 (10% CI = 0.032-.064), CFI = 0.981,
TLI = 0.973, SRMR =0.057 and nonword reading %2
(150) = 222.299, p < .001, RMSEA = 0.054 (10% CI = 0.038-.068),
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CFI = 0.975, TLI = 0.964, SRMR = 0.057).

4. Discussion

This longitudinal comparison of reading development in bilingual
and monolingual Roma children, compared with children without this
minority background, had several important findings: Roma children
had both poorer reading skills at the beginning of the study and a
slower subsequent development of their reading skills. There were no
differences in reading skills between the monolingual and bilingual
Roma groups. Furthermore, SES explained a considerable amount of the
variance in both the initial status and the reading skills growth. The
effect of SES on the initial reading status was fully mediated by the four
cognitive and linguistic variables (i.e., RAN, phoneme awareness, letter
knowledge and nonverbal abilities). The direct effect of SES on the
actual reading skills growth was significant, but there was a partial
mediation by school absence in the Roma children and by the four
cognitive and linguistic variables in all three groups.

4.1. Differences between the groups in initial status and growth

In line with the first hypothesis results showed that in the beginning
of formal reading instruction, Roma children start out with poorer
reading skills than their non-Roma peers. This is in line with prior cross-
sectional studies of Roma children that also show that they have poorer
reading skills than non-Roma children and confirm an academic
achievement gap (due also to poor basic literacy) between the Roma
ethnic children and their non-Roma peers (Biro et. Al., 2009; Baucal,
2006). Given that neither of these previous studies were longitudinal in
nature, the present study extends the findings of those by showing that
the Roma children had a slower growth in reading skills than the
monolingual children.

Further, the findings also suggested that all differences in the
growth rates between groups can be attributed to differences in SES.
However, this was not the case for initial status as there were still
differences in the means after controlling for SES. Thus, a main finding
in this study is that the Roma children not only are behind their non-
Roma peers initially, but also simply learn to read at a slower pace than
their peers with higher SES and Romanian schools are not able to
compensate for differences in SES when it comes to improving reading.
These findings are consistent with two other studies that also identified
slower growth rates in children with a low SES (Hecht et al., 2000;
Herbers et al., 2012).

The results also showed that some associations between SES and
reading growth were mediated by school absence, in both Roma groups
but not among the non-Roma children. This finding can be related to
the fact that very little absenteeism were found among the non-Roma
children compared to the Roma children. Many studies have shown a
relationship between school absence, SES and reading skills
(Buckingham, Beaman, & Wheldall, 2014). However, unlike previous
studies, here, it was demonstrated that school absence affects reading
skills growth.

As for bilingualism, there was no differences between monolingual
and bilingual Roma children in decoding at initial status. This corre-
sponds with prior meta-analysis showing that monolingual and bilin-
gual children have comparable decoding skills. Notably, even if bilin-
guals and monolinguals overall tend to be on a similar level on
decoding and phonological awareness, a meta-analysis showed that low
SES is associated with larger group differences also in decoding in favor
of monolinguals (Melby-Lervag & Lervag, 2014). This overall finding
from the meta-analysis was however not supported in the current study.
This is most likely since the differences in SES between the monolingual
and bilingual Roma children were small, and therefore not likely to
create a difference between these two Roma groups here.
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4.2. The relationships between SES, cognitive/linguistic predictors and
reading development

The results showed that SES predicted the initial reading skills and
that this prediction was fully mediated by the four cognitive and lin-
guistic variables. These results are consistent with earlier studies
(Bowey, 1995; Hecht et al., 2000; Raz & Bryant, 1990). The explana-
tions for this are probably multifaceted and complex. However, one
explanations that is often put forward is that parents with low SES
might be less interested in books, reading and education than high SES
families (Crosnoe, Leventhal, Wirth, Pierce, & Pianta, 2010; Hoff,
2006). This might lead to less focus on and knowledge of letters and
poorer phonological skills when they begin school than children with a
high SES (Bracken & Fischel, 2008; Buckingham et al., 2014; Hoff,
2006). This is lent support from the fact that the mothers’ education
level was a consistent and significant contributor to the SES construct in
all models and that letter knowledge was clearly the strongest mediator
of the four cognitive and linguistic variables. Notably, other environ-
mental factors than home literacy could also play an important role.
One such factor is poor nutrition in low SES families (Darmon &
Drewnowski, 2015; Wang & Beydoun, 2007). Since poor nutrition is
associated with poor neural and cognitive development (e.g., Rosales,
Reznick & Zeisel, 2009), this might have a direct effect on the cognitive
and linguistic mediators and, thus, an indirect effect on reading skills.

It should also be mentioned that the results in this study also might
be, at least to some extent, related to genetics and gene-environment
interactions. Twin studies have shown that both the cognitive media-
tors and reading skills have a genetic component (Christopher et al.,
2015). In addition, some (e.g., Tucker-Drob & Bates, 2016), but not all
(e.g., Grasby, Coventry, Byrne, & Olson, 2017), studies found a
gene x SES interaction in regards to cognitive skills and school
achievement, suggesting that genetics may be a stronger predictor of
cognitive skills and school achievement in high SES children than in
low-SES children. Thus, genetic influences might be less apparent in
Roma children due to their general low SES status. This might lead to
that the Roma children are not able to exploit their genetic potential in
developing the cognitive precursors for reading, and this in turn have a
negative impact on their reading development.

Notably, this study is unique in showing that SES might have a di-
rect influence beyond the indirect paths through school absence and the
cognitive and linguistic variables. There might be several explanations
for this phenomenon. For instance, as mentioned mothers education
level is associated with a slower development of children's literacy
skills, probably because of a combination of genetic factors and home
literacy environment (Dearing, Kreider, Simpkins, & Weiss, 2006; Hoff,
2006; Puglisi, Hamilton, Hulme, & Snowling, 2017). In addition,
housing conditions were a strong and consistent contributor to the SES
construct. Completing homework may be difficult when there are sev-
eral people living in the same room in the household.

The direct effect from SES beyond the effects of the cognitive and
linguistic factors thought to underlie reading development contrasts to
some extent the main conclusion in a review of the mechanisms un-
derlying poor reading in poor children, which stated that SES is pri-
marily a proxy for other variables that are more directly salient factors
(Buckingham et al., 2013). This lack of direct association in former
studies might be attributed to the restricted SES range used in several of
these studies, while in the current study the SES range is substantial
(Fundamental Rights Agency, 2016). Thus, the cognitive and linguistic
variables only seem to partly mediate the relationship between SES and
the actual growth of reading skills. The finding that SES is associated
with the growth of reading skills tells us that the low SES children do
not only have a disadvantage when they start school but are also dis-
advantaged during school when initial skill levels have been controlled
for.
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4.3. Implications and future directions

This study provides further evidence that SES plays an important
role in children's development of reading skills, regardless of their
ethnicity. Altogether, this study provides strong evidence that the me-
chanisms related to SES are fundamental and not only influence the
affected children's reading skills level at the start of school but also
place constraints on their further literacy development. Further, SES
also significantly predicted growth even after accounting for the main
cognitive and linguistic predictors of reading skills. Thus, educational
intervention needs to focus not only on reading instruction, but also on
developing family-school collaborative educational programs that
would assist parents on how to improve the home literacy environment
(Reynolds et al., 2017). A non-supportive home environment is per-
sistent, and instructional activities conducted at school can only par-
tially compensate for the disadvantages of a low SES (Hoff, 2006).

In addition to their practical value, the findings from this study
clearly provide directions for future research. First, more studies in-
cluding children with severely disadvantaged backgrounds who live in
poverty should be conducted since these children are rarely included in
research, and studies of children with more moderately disadvantaged
backgrounds may provide differing results (Henrich et al., 2010).
Second, future studies that investigate the role of SES on reading de-
velopment should also consider increasing the variance of SES even
more by including students from the higher of SES spectrum as well.
The current study included children from communities where Roma
children could be recruited and these were low to moderate SES com-
munities only. The increased variance that would have been a result of
including children from higher SES communities might lead to more
pronounced results in the non-Roma group. In addition, comparing the
findings from children coming from low to moderate SES communities
with children coming from higher SES non-Roma communities could be
interesting in itself. Also, as the Fundamental Rights Agency (2016)
report shows, there is a large difference in the standard of living for the
Roma group between different countries. Thus, there is also a need for
studies of the Roma group in other countries in Europe.

Furthermore, this study indicates that intervention studies are
highly needed for this group. However, not many well-controlled stu-
dies have examined the effects from using broader interventions that in
addition to high quality educational instruction also include socio-
economic elements (behavioral/social, family, and health), support
indicating that such broader interventions may offer a promising path
(Dearing, Walsh et al., 2016). To identify effective elements in such
interventions it is also a need for studies that include variables such as
nutrition and health, and also behavioral genetic studies that can ex-
amine genetic contribution and gene-environment interaction. Thus,
interventions targeting broader aspects of these children's lives can
potentially be effective, and in the future, more studies are needed to
further examine causes and based on this develop well-targeted inter-
ventions.
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