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Article

Emergent literacy skills, which include children’s preschool 
code- and meaning-related skills, refer to the preliteracy 
skills that form a foundation for the development of school 
literacy skills, including both reading and writing (Whitehurst 
& Lonigan, 2001). A meta-analysis reported that code-related 
preschool emergent literacy skills, such as letter knowledge 
and phonemic awareness, are good predictors of children’s 
later reading skills, while vocabulary is better at predicting 
reading comprehension (Lonigan et al., 2008). In addition, 
the process of building the foundation of emergent literacy 
involves exchanges between children and their environments 
(Whitehurst & Lonigan, 1998), particularly the home literacy 
environment (HLE). The HLE is therefore vital for the devel-
opment of emergent literacy skills (Burgess et al., 2002; 
Rashid et al., 2005; Sénéchal & LeFevre, 2002, 2014).

Family Risk of Reading Disabilities

In addition, the HLE is believed to be associated with fam-
ily background, which includes not only parents’ levels of 

education and/or socioeconomic status (SES) (Carroll et al., 
2019; Phillips & Lonigan, 2009) but also biological factors, 
as families share both genes and environments (Hart et al., 
2009). In addition, research on the family risk of reading 
disability (FR of RD) has shown that when there is an inci-
dence of RD within a family, the probability that a child will 
display emergent literacy difficulties may increase (Dilnot 
et al., 2017). In line with the research on FR of RD, some 
researchers (Carroll et al., 2014; Esmaeeli et al., 2019) have 
shown that parents’ self-reports of RD can also predict 
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Abstract
This study extends the research on the preschool home literacy environment (HLE) in the context of the family risk (FR) of 
reading disability (RD) by examining a multiple-deficit model of RD. A total of 1171 six-year-old children were assessed at 
school entry, the onset of formal reading instruction in Norway. Their parents completed a questionnaire regarding their 
own RD, education, and the HLE. The final sample after applying the inclusion criteria was 794 children and their parents. 
The findings suggest, first, that two HLE factors (access to print and reading-related activities) should be distinguished 
rather than treated as a single factor, “exposure to print,” as the majority of previous studies have done. This finding 
suggests a three-factor HLE model that includes parents’ reading interests and habits, reading-related activities, and access 
to print. Second, FR of RD is related to some extent to the HLE, even after controlling for parents’ education. Third, 
children’s experiences in their home environments and their emergent literacy may not be independent of their FR of 
RD. More importantly, this study highlights the potential protective role of the HLE, especially when there is a history of 
RD within the family. The reason is that the positive association between the HLE and children’s code-related emergent 
literacy remains significant when controlling for FR of RD (access to print → emergent literacy: 0.39 [0.01, 0.68], p < 
0.01; reading-related activities → emergent literacy: 0.37 [0.02, 0.35], p < 0.01; parents’ reading interests and habits → 
emergent literacy: 0.26 [0.001, 0.15], p < 0.01). This finding supports that children’s emergent literacy can be improved via 
a modifiable, dynamic factor such as the HLE.

Keywords
home literacy environment (HLE), parents’ self-reported reading disability (RD), family risk of RD, preschool emergent 
literacy skills, multiple-deficit model of RD

https://us.sagepub.com/en-us/journals-permissions
https://journaloflearningdisabilities.sagepub.com
mailto:sara.esmaeeli@uis.no
http://crossmark.crossref.org/dialog/?doi=10.1177%2F00222194231195623&domain=pdf&date_stamp=2023-09-16


2 Journal of Learning Disabilities 00(0)

emergent literacy difficulties in their children (children with 
FR of RD or FR children).

The reason for such FR of RD is likely the shared genes 
and/or shared environments among family members or, 
more specifically, the complex interplay between these fac-
tors (Daucourt et al., 2020; Pennington, 2006). Accordingly, 
a multiple-deficit model is proposed for understanding 
developmental RD in a multilevel, and an interactive frame-
work, including spanning genetic levels (e.g., FR of RD in 
this study), environmental factors and/or gene–environment 
interactions (e.g., the HLE) as well as cognitive levels, such 
as emergent literacy skills (McGrath et al., 2020; Pennington, 
2006; van Bergen, de Jong, et al., 2014). The multiple-defi-
cit model claims that RD is not a simple difficulty caused 
only by a single deficit at one of these three levels but that 
it arises from several deficits working at these interacting 
levels (e.g., genetics and cognitive or environmental 
factors).

Despite the large body of research that has focused on 
the HLE, FR of RD and their relationship with children’s 
emergent literacy, several questions remain unanswered, as 
discussed in this multiple-deficit model of RD.

Models of Home Literacy 
Environments

The HLE is typically measured using rating scales via par-
ent questionnaires, but there is a great deal of variety in both 
the measures and the factor structure that have been used to 
investigate the HLE. The earliest research has mostly mea-
sured the HLE in terms of the frequency of shared reading 
activities at home. However, this HLE model has been criti-
cized for being methodologically limited (Burgess et al., 
2002; Lonigan, 1994) because it considers only one aspect 
of the HLE and because the studies investigating this model 
have used small sample sizes.

Sénéchal et al. (1998) were the first to introduce two dif-
ferent aspects of the HLE: formal and informal. A formal 
HLE typically refers to code-based activities in which par-
ents explicitly teach the letters, sounds, reading, or spelling 
of some words. In contrast, an informal HLE refers to read-
ing-related activities that focus on reading a book with/for 
the child. Such an informal HLE consists mostly of mean-
ing-based interactions relating to the concept of the story, 
which can enhance the word knowledge of children.

A common measure of an informal HLE is storybook 
exposure, which consists of shared reading (such as parent–
child reading-related activities at home and the age at which 
parents start reading to their children, i.e., the onset of 
shared reading activities) and access to print (i.e., the vari-
ety of print material in the home, such as the number of 
children’s books and library visits with the child). Sénéchal 
(2006), for example, reported that the aspect of parents’ 

teaching directly predicted children’s letter knowledge in 
kindergarten and reading fluency in the fourth grade, while 
storybook exposure predicted children’s kindergarten 
vocabulary directly and predicted their fourth-grade reading 
comprehension indirectly.

Burgess et al. (2002) defined the HLE as consisting of a 
variety of reading-related components, including various 
attitudes, resources, and activities in the home. Accordingly, 
the HLE was subdivided into active and passive aspects. To 
some extent, this distinction resembles that of the formal 
and informal HLE, which was introduced earlier by 
Sénéchal et al. (1998). However, the active and passive 
HLE distinction does not include the formal aspect of the 
HLE (i.e., parents’ teaching). The active HLE includes 
activities in which parents engage the child directly in 
shared reading and reading-related activities, such as shared 
book reading. The passive HLE includes the opportunities 
that parents provide for their children to encounter the 
world of literacy in different ways, for example, by provid-
ing children’s books in the household and/or access to a 
library or by serving as role models for their children in 
regard to reading books as a pleasure activity. The passive 
HLE indirectly helps children enrich their knowledge, 
skills, and their literacy interest through the books and other 
print materials that are available in the home and by observ-
ing and experiencing the parents’ appreciation of and 
engagement in reading-related activities. Burgess et al. 
(2002) found that the active HLE was a stronger contributor 
to children’s emergent literacy and word-reading skills than 
the passive HLE. However, their description of the passive 
HLE included only the parents’ own reading interests and 
habits and the frequency with which the children watched 
TV. These authors did not include access to print domains, 
such as the number of children’s books in the household, 
which, according to their definition, could be included in 
the passive HLE. This limitation might explain the nonsig-
nificant results for the association between the passive HLE 
and children’s emergent literacy in Burgess’s findings. In 
contrast, Weigel et al. (2006) divided the HLE into two 
dimensions: parents’ reading interests and storybook expo-
sure. Weigel et al. (2006) found that the parents’ reading 
interest was the foundation for the HLE, as this dimension 
was associated with storybook exposure and directly pre-
dicted both the children’s emergent writing skills and their 
receptive oral language skills.

Sénéchal et al. (1998) defined the informal HLE based 
on the unitary construct of exposure to print, which consists 
of two domains: access to print and reading-related activi-
ties in the home. However, in view of their definition of 
active and passive HLE, one may conclude that Sénéchal’s 
exposure to print should not be considered to constitute a 
unitary construct but rather a two-dimensional construct 
comprising two distinct factors that should not have been 



Esmaeeli 3

united under a single construct: (a) access to print, which 
can be considered a passive aspect of the HLE, and (b) 
reading-related activities, which can be considered an 
active aspect of the HLE.

In addition, a broad HLE perspective—which includes 
the three aspects of reading-related activities, access to 
print, and parents’ reading interests and habits—has been 
suggested in the literature (Esmaeeli et al., 2018, 2019; 
Torppa et al., 2007). However, these previous studies have 
not empirically investigated this three-factor HLE model. 
The present study has three aims, and the first one is to 
investigate the three-factor HLE model (see Figure 1), 
which consists of reading-related activities, access to print, 
and parents’ reading interests and habits.

Home Literacy as an Early 
Intervention Program

Home literacy intervention programs provide an effective 
context in which parents can promote their children’s early 
emergent literacy development. Over the years, various 
home/family literacy programs have been developed to 

promote children’s emergent literacy, and their subsequent 
literacy skills. Consequently, a number of meta-analyses 
have attempted to summarize the effectiveness of these 
home literacy programs, which has resulted in different 
mean effects ranging from low to high (see Fikrat-Wevers 
et al., 2021, for the meta-analysis). The meta-analysis con-
ducted by Fikrat-Wevers revealed that home literacy pro-
grams could enhance children’s emergent literacy and their 
subsequent literacy skills. More importantly, home literacy 
programs can be beneficial even for children from families 
with a low SES. This meta-analysis confirmed that intro-
ducing home literacy activities to parents who are not famil-
iar with such activities may generally improve the HLE, 
children’s emergent literacy (d = 0.50) and their subsequent 
literacy skills (d = 0.16).

In another meta-analysis, various activities were found 
to be characteristics of an effective home literacy program. 
In this meta-analysis, Flack et al. (2018) found that how 
stories were read (reading style) was more important than 
who read them. For example, dialogic reading styles that 
encourage additional interactions with the text—such as 
text-related talk, using open-ended questions, repetition, 

Figure 1. Model 1. A Three-Factor Model of the Home Literacy Environment
Note. → Significant pathway.
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and picture-pointing methods during shared reading activi-
ties—have been recommended as effective features for an 
effective home literacy program.

Home Literacy Environment and 
Family Risk of Reading Disabilities

The HLE has been compared between families with and 
without FR of RD, but the data that have been found in this 
context have been limited and have resulted in mixed find-
ings (Esmaeeli et al., 2018; Hamilton et al., 2016). Several 
studies have found that neither shared reading activities nor 
access to print differed between families with and without 
FR of RD, despite the fact that parents in the FR group (vs. 
the group without FR of RD) scored lower on measure of 
parents’ reading interests and habits (Lyytinen et al., 2004; 
Torppa et al., 2007).

In contrast, some other studies have found differences in 
both shared reading activities and access to print between 
families with and without FR of RD (Dilnot et al., 2017; 
Esmaeeli et al., 2018; Hamilton et al., 2016). For example, 
Dilnot et al. (2017) found that children with (vs. without) 
FR of RD experienced more environmental disadvantages 
in terms of both their family’s SES (including their parents’ 
levels of education and occupations) and the HLE. Hamilton 

et al. (2016) also reported group differences in the fre-
quency of shared reading and the number of children’s 
books in the household between families with and without 
FR of RD; however, when the authors controlled for family 
SES, the statistically significant group differences disap-
peared. Similarly, Esmaeeli et al. (2018) found that families 
without parents with self-reported RD reported a richer lit-
eracy environment for the children in terms of all three HLE 
aspects (parents’ reading interests and habits, reading-
related activities, and access to print) than families in which 
at least one parent self-reported RD. Esmaeeli et al. (2018) 
suggested that the difference in parents’ educational levels 
could be a possible explanation for group differences in the 
HLE between families with and without FR of RD. 
However, less is known regarding the association between 
the HLE and FR of RD after accounting for parents’ educa-
tional levels. The second aim of this study is to investigate 
the association between the HLE and FR of RD (indexed 
through maternal and paternal self-reported RD) while 
accounting for parents’ educational levels. This complex, 
interactive model (see Figure 2) allows us to study how 
maternal and paternal self-reported RD are linked to each 
domain of the HLE (parents’ reading interests and habits, 
reading-related activities, and access to print) while 
accounting for parents’ educational levels.

Figure 2. Model 2. Parents’ Self-Reported RD and Their Level of Education in Relation to Three Domains of the Home Literacy Environment.
Note. → Significant pathway. ------     Nonsignificant pathway. RD = reading disability.
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Home Literacy Environment, Family 
Risk of Reading Disabilities and 
Children’s Emergent Literacy

In a meta-analysis of the research on FR of RD, Snowling 
and Melby-Lervåg (2016) reported that universally and 
regardless of language, children with FR of RD per-
formed poorly in terms of emergent literacy. A growing 
body of research has addressed the association between 
the HLE, children’s emergent literacy and FR of RD 
based on a multiple-deficit model of RD (e.g., Khanolainen 
et al., 2020, 2023; Salminen et al., 2021; Silinskas et al., 
2020; Torppa et al., 2022). For example, Torppa et al. 
(2022) found a longstanding effect of the HLE on chil-
dren’s later reading comprehension that started from a 
very early age (i.e., 2 years), while FR of RD was included 
as a moderator. Few studies, however, have addressed the 
association between the HLE and children’s emergent lit-
eracy while accounting for the parents’ educational lev-
els and FR of RD in a multiple-deficit model of RD 
before the onset of formal reading instruction or formal 
schooling.

Formal reading instruction may impact children’s emer-
gent literacy skills (e.g., their letter knowledge and phone-
mic awareness). Crone and Whitehurst (1999) found that 
children who began school a year earlier than same-age 
peers outperformed these peers on measures of both emer-
gent literacy skills and early reading skills. Therefore, it is 
important to investigate a concurrent, multiple-deficit 
model of RD prior to the onset of formal schooling, as is the 
focus of the present study. In the present study, children’s 
emergent literacy skills were assessed at the onset of formal 
reading instruction, that is, at the onset of formal schooling. 

This approach allows us to control for the association 
between formal reading instruction and children’s preschool 
code-related emergent literacy skills.

The third and final aim of this study is to investigate the 
association between the HLE and children’s code-related 
preschool emergent literacy while concurrently accounting 
for the parents’ educational levels and FR of RD (controlling 
for the mothers’ and fathers’ educational levels and their FR 
of RD separately and simultaneously). Code-related pre-
school emergent literacy skills, such as letter knowledge and 
phonemic awareness, are known to be better predictors of 
children’s reading outcomes than other emergent literacy 
skills, such as vocabulary, which is the best predictor of read-
ing comprehension (Lonigan et al., 2008; Niklas & Schneider, 
2013). This multiple-deficit model of RD (see Figure 3) may 
contribute to the literature by showing how FR of RD is 
linked with parents’ educational levels, each domain of the 
informal HLE (parents’ reading interests and habits, read-
ing-related activities, and access to print), and the child’s 
emergent literacy skills in a concurrent association model. 
Within the multiple-deficit model of RD, a risk factor such as 
FR of RD may increase the likelihood of deficits in the emer-
gent literacy of children with FR of RD. However, environ-
mental factors may act as either risk or protective factors 
(Pennington, 2006; van Bergen, van der Leij, & de Jong, 
2014).

In summary, this study aims to answer the following 
research questions:

Research Question 1: Can HLE be described by a 
model consisting of three factors of access to print and 
reading-related activities, in addition to parents’ reading 
interests and habits (see Figure 1)?

Figure 3. Model 3. Parents’ Self-Reported RD and Their Level of Education in Relation to Three Domains of the Home Literacy Environment, 
and Children’s Emergent Literacy.
Note. → Significant pathway ------    Nonsignificant pathway. RD = reading disability.
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It is expected for the HLE model to consist of three factors, 
in which the two factors of access to print and reading-
related activities can be distinguished from one another 
rather than treated as a single factor known as “exposure to 
print,” as the majority of previous studies have used.

Research Question 2: Is FR of RD associated with HLE 
while controlling for parents’ educational level (see 
Figure 2)?

It is expected that FR of RD to be partially associated with 
the HLE even after accounting for parents’ educational 
level. Previous research (Dilnot et al., 2017; Esmaeeli et al., 
2018; Hamilton et al., 2016) has shown that children from 
families without (vs. with) FR of RD usually experience 
richer home literacy.

Research Question 3: What is the contribution of the 
HLE to children’s code-related emergent literacy skills 
in preschool after accounting for the role of FR of RD as 
a risk factor (see Figure 3)?

The HLE is expected to be positively associated with chil-
dren’s preschool outcomes in code-related emergent liter-
acy after accounting for FR and the parents’ educational 
level. In this multiple-deficit model of RD (see Figure 3), 
HLE and parents’ educational level are included as possible 
protective factors at the environmental level and/or at the 
level of gene–environment interaction. However, code-
related emergent literacy is discussed at the cognitive level, 
and FR of RD is used as a proxy for a genetic risk factor 
(van Bergen, van der Leij, & de Jong, 2014).

Method

Context of the Study

The participants in this study were selected from a longitu-
dinal project (On Trac). Project On Track recruited a conve-
nience sample (Lundetræ et al., 2017) including 1,171 
children from 16 primary schools at school entry (the begin-
ning of first grade), which is the onset of formal reading 
instruction in Norway. Norwegian Early Childhood 
Education and Care (ECEC) includes the age group of 0- to 
6-year-old children, and all children start formal reading 
instruction in the calendar year in which they turn 6 years 
old, which is also when they start first grade of formal 
schooling. Norwegian ECEC offers a framework but not an 
official curriculum for prereading, reading-related activi-
ties, or reading instruction. The framework only encourages 
ECEC teachers to practice informal reading-related activi-
ties such as shared reading; however, the formal teaching of 
the alphabet and the letter sounds may begin in the first 
grade of the primary school when formal schooling begins. 

The participants in this study were 6-year-old children from 
On Track project at school entry who were tested at the 
beginning of the first grade before formal reading instruc-
tion had begun and could possibly impact their preschool 
emergent literacy skills.

Procedures, Participants, and Measures

A team of 18 trained testers administered the test battery 
individually to the participating children using a digital tab-
let at the beginning of the first grade at their school in a 
quiet classroom. Norwegian primary schools usually invite 
parents to attend a welcome meeting before their children 
begin formal schooling for the first time. These meetings 
held by the participating schools gave our research group 
the opportunity to attend and gave parents both written 
(leaflet) and oral presentations about the project and invited 
them to take part in the study.

The parents in the participating schools received a paren-
tal consent form and a questionnaire to be completed later at 
home. The parents’ questionnaire included questions 
regarding demographic information, the HLE, FR of RD, 
and the child’s language background. All the measures used 
in this study were constructed by the research group; the 
validity and reliability of these measures have been tested 
previously.

This study excluded children who were second-language 
speakers or had hearing problems or other known disabili-
ties, or who had participated in any language or literacy 
intervention program (n = 317) according to their parent’s 
report; children whose parents did not consent to their par-
ticipation (n = 28); and children whose parents did not pro-
vide information regarding their RD status (n = 20) or who 
answered “I don’t know” in response to this question (n = 
12). After applying the exclusion criteria, the final sample 
consisted of 794 children (mean age = 6.22, SD = 0.28; 
boys = 48.5%). Of this final sample, 9.76% were reported 
as single-parent children, who lived mostly with their 
mother (91.6%).

Parents’ Self-Reports of RD as an Index for FR of RD. FR of RD 
was indexed by parents’ self-reports of RD, as has been 
done in some previous studies (Carroll et al., 2014; Esmaeeli 
et al., 2019). This measure of the parents’ RD status was 
obtained from the parent questionnaire through two sepa-
rate questions asked about the child’s biological parents: 
“Has the child’s biological mother had ‘reading and writing 
disability’?” The response options were “Yes,” “No,” and “I 
don’t know.” The same question and response options asked 
about child’s biological father.

“Reading and writing disability” was a familiar term 
among the individuals in this research sample, as it is fre-
quently used by schools and practitioners who work in the 
RD field; RD was defined as “difficulties with word 
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recognition and spelling.” The term “reading and writing 
disability” was also discussed as word recognition and 
spelling disabilities at the welcome meeting.

From the whole sample, 160 children (20.1%; n = 794) 
had a parent with a self-reported RD and were categorized 
as children with FR of RD in this study.

Parents’ Educational Levels. A measure of the parents’ educa-
tional levels was obtained via two separate questions: one 
for the mother and one for the father. The question consisted 
of multiple choices: no “education” (0%), “elementary 
school” (0%), “lower secondary school” (4.4%), “diploma 
from upper secondary school” (27.2%), and “college/univer-
sity degree” (68.4%). In this sample, parents unsurprisingly 
reported mostly high levels of education, since elementary 
and lower secondary schools are mandatory in (country 
name omitted). For the purpose of this study, the parents 
who had completed a college/university degree were consid-
ered to have a high level of education, while those with a 
diploma from upper secondary school or less were consid-
ered to have a low level of education (see Table 1).

Home Literacy Environment. The measure of home literacy 
was developed based on previous research (e.g., Burgess 
et al., 2002; Niklas & Schneider, 2013; Torppa et al., 2007) 
and included in the parent questionnaire. This HLE ques-
tionnaire includes different items regarding reading-related 
activities such as frequency of parent–child shared reading, 
parents’ providing of reading materials for their children, 
and parents’ own reading interests and habits. More detailed 
information regarding this HLE questionnaire is included in 
the Online Appendix.

Code-Related Emergent Literacy Skills
Letter Knowledge. This task consisted of 15 multiple-

choice items. For each item, the child was asked to listen to 
a prerecorded letter sound on the tablet and then to respond 
by pressing one of four letters shown on a touch screen 
(Cronbach’s α = 0.85).

First-Phoneme Isolation. This task consisted of eight 
items. For each item, an object was first shown on the tablet 
screen. Then, the examiner named the object while pointing 
at it. The child was then asked to produce the first sound in 
the word. The examiner scored the child’s response directly 
on the tablet. The task was automatically discontinued if a 
child failed two subsequent items (Cronbach’s α = 0.92).

Blending Task. This task consisted of eight items with 
increasing difficulty. For each item, a set of phonemes 
forming a word was presented orally by the examiner in 
the correct order but pronounced separately. Then, the child 
was asked to “blend” the phonemes, that is, to put them 

together to form the corresponding word. The task was 
automatically discontinued if a child failed two subsequent 
items (Cronbach’s α = 0.86).

A construct of code-related emergent literacy was 
designed through a confirmatory factor analysis (CFA) using 
a least squares estimator (WLSMV). The results showed a 
good model fit, Chi-squared (χ2) (374) = 622.03, p < 0.001; 
root mean square error of approximation (RMSEA) = 0.29, 
90% confidence interval (CI) = [0.025–0.033]; comparative 
fit index (CFI) = 0.99; Tucker–Lewis’s index (TLI) = 0.99); 
the indicators were strongly related to the construct of emer-
gent literacy.

Statistical Analysis

The number of missing values across the variables for the 
whole dataset was less than 0.5%. The values for both 
skewness and kurtosis with regard to all the variables were 
± 2. The measurement modeling was conducted in Mplus 8 
using a least squares estimator (WLSMV), which is a robust 
estimator that does not assume a normal distribution and 
provides the best option for modeling categorical or ordered 
data (Muthén & Muthén, 2017). The model fit was assessed 
with the χ2 statistic, CFI, TLI, and RMSEA. For a well-fit-
ting model, CFI and TLI values equal to or greater than 0.95 
and RMSEA values equal to or below 0.05 are preferred 
(Byrne, 2013).

The data were structured hierarchically, as the estimated 
intraclass correlation (ICC) analyses indicated that class 
membership at the school level did not account for a sub-
stantial portion of the individual differences in any of the 
code-related emergent literacy scores: letter knowledge 
(0.029), first-phoneme isolation (0.05), and blending (0.02).

Results

Descriptive Statistics

Table 1 shows the descriptive statistics of the maternal and 
paternal educational levels, the HLE components, and chil-
dren’s preschool code-related emergent literacy for the 
whole sample and for the groups of children with and with-
out FR of RD as well as the results of the significance tests 
of the differences between these two groups.

Both the mothers (d = 0.45) and the fathers (d = 0.54) 
in the group without FR of RD reported higher educational 
levels than did those in the FR group. In addition, partici-
pants in the group without FR of RD scored significantly 
higher on all of the HLE components. Regarding code-
related emergent literacy, the children with FR of RD per-
formed significantly poorer than those without FR of RD on 
all three components: letter knowledge (d = 0.45), first-
phoneme isolation (d = 0.61), and blending (d = 0.43).
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Correlations

The correlations between the latent variables were calcu-
lated in Mplus and are shown in Table 2. The results showed 
that all three factors of the HLE correlated negatively with 
both maternal RD and paternal RD. As expected, all three 
HLE factors were also positively correlated with the mater-
nal and paternal educational levels.

Children’s preschool code-related emergent literacy was 
negatively correlated with maternal RD (−0.41) and pater-
nal RD (−0.31) but positively correlated with both the 
maternal (0.27) and paternal educational levels (0.20) and 
with the three HLE factors: access to print (0.42), reading-
related activities (0.33), and parents’ reading interests and 
habits (0.30).

Three-Factor Home Literacy Model

To address the first aim, a series of CFAs were run to test 
the best-fitting HLE model. First, a single-factor HLE 
model was defined that included all the HLE components. 
Second, a two-factor model was designed based on a 
model suggested by Burgess et al. (2002), where the fac-
tors were (a) active HLE—library visits, shared reading, 
and the frequency of watching TV and playing digital 
games—and (b) passive HLE—the number of children’s 
books in the home, onset of shared reading and parents’ 
own interests and reading habits. For these two initial 
models, two of the HLE components (frequency of play-
ing digital games and frequency of watching TV) were 
found to load significantly but weakly onto the related 
latent variable. Hence, these two components were 
excluded from the further analysis. The fitting criterion 
showed that neither the single-factor model, χ2(14) = 
151.88 (p < 0.001); RMSEA = 0.112, 90% CI = [0.096–
0.128]; CFI = 0.897; TLI = 0.846, nor the two-factor 
model, χ2(13) = 101.10 (p < 0.001); RMSEA = 0.093, 
90% CI = [0.076–0.110]; CFI = 0.934; TLI = 0.894, ade-
quately fit the data.

After examining these first two models, four alternative 
models were considered: a three-factor model, a second-
order three-factor model, a three-factor bifactor model, and 
a four-factor model. Among these alternative models, only 
the three-factor model including parents’ reading interests 
and habits, reading-related activities, and access to print, 
showed adequate fit to the data, while the other models 
were not identified. Figure 1 presents this three-factor 
model of the HLE that fit the data adequately (RMSEA = 
0.020, 90% CI = [0.000–0.0045]; CFI = 0.996; TLI = 
0.993).

The participants’ mothers and fathers were free to choose 
which of them would answer the HLE questionnaire. In 
most cases, the questionnaire was answered by the child’s 
mother: the respondent was the mother for 61.8% of the 
children whose parents self-reported RD and for 63.8% of 
children whose parents did not self-report RD (see Table 1). 
To examine whether the respondent identity affected the 
results, the three-factor HLE model was also tested on a 
separate dataset including data from questionnaires 
answered only by the mothers (n = 498). This analysis indi-
cated no significant changes to either the relationship pat-
tern or the model fit, χ2(11) = 13.05 (p = 0.29); RMSEA = 
0.020, 90% CI = [0.000–0.054]; CFI = 0.997; TLI = 
0.995. These results suggest that this three-factor HLE 
model could be used in the whole sample to test the second 
aim of the study.

Associations Between the Home Literacy 
Environment, Parents’ Self-Reported RD and 
Parents’ Educational Levels

To address the second aim of this study, the three-factor HLE 
model was used to identify the associations between each 
HLE domain and parents’ self-reported RD while accounting 
for the parents’ educational levels. The mediating pathway of 
the parents’ educational levels were also tested using the 
bootstrapping method (Muthén & Muthén, 2017).

Table 2. Correlation Between Measures and Latent Factors for the Whole Sample.

1. 2. 3. 4. 5. 6. 7.

1. Maternal self-reporting of RDa  
2. Paternal self-reporting of RDa 0.17*  
3. Maternal education −0.23* −0.19*  
4. Paternal education −0.12* −0.30* 0.41*  
5. Access to printb −0.33* −0.35* 0.42* 0.24*  
6. Reading-related activitiesb −0.03 −0.20* 0.21* 0.14* 0.61*  
7. Parents’ literacy interests and habitsb −0.26* −0.26* 0.36* 0.25* 0.71* 0.54*  
8. Emergent literacyb −0.41* −0.31* 0.27* 0.20* 0.42* 0.33* 0.30*

aRD = reading difficulties. b Latent Score.
*p < 0.001.
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As shown in Figure 2, maternal and paternal self-
reported RD were added as direct predictors of the three 
HLE domains and indirect predictors via the high maternal 
and paternal educational levels. The model (Model 2) 
showed a good fit to the data, χ2 (39) = 90.46 (p < 0.001); 
RMSEA = 0.041, 90% CI = [0.030–0.052]; CFI = 0.961; 
TLI = 0.946. As seen in Figure 2, unsurprisingly, a negative 
and significant association was found between maternal 
self-reported RD and the maternal educational level as well 
as between paternal self-reported RD and the paternal edu-
cational level. Of all the HLE domains, access to print and 
parents’ reading interests and habits were negatively and 
directly associated with both maternal and paternal self-
reported RD. In addition, the direct path was significant 
from paternal RD to the domain of reading-related activi-
ties, but there was no direct, significant link between mater-
nal RD and this HLE domain. The associations between the 
maternal educational level and each HLE domain were also 
positive and significant, whereas the paternal educational 
level was significantly associated only with parents’ read-
ing interests and habits.

Regarding the indirect associations (parents’ self-
reported RD → parents’ educational levels → domains of 
the HLE), maternal self-reported RD was indirectly and 
negatively associated with all the HLE domains. However, 
paternal self-reported RD was indirectly associated only 
with parents’ reading interests and habits (see Table 3).

A Wald test was applied to examine whether the direct 
and indirect pathways from maternal RD to each of the 
three domains of the HLE differed significantly from those 

of paternal pathways. The results showed no significant dif-
ferences, χ2(4) = 3.84, p = .43. This finding suggests that 
the associations between parents’ self-reported RD and the 
HLE domains did not differ statistically between the moth-
ers and the fathers when their educational levels were 
accounted for.

Home Literacy Environment and Children’s 
Preschool Code-Related Emergent Literacy

The third and final aim of the present study was to investi-
gate the association between the HLE and children’s code-
related emergent literacy and parents’ self-reported RD 
while accounting for the parents’ educational levels. To 
address this aim, maternal and paternal self-reported RD, the 
parents’ educational levels, and the three HLE domains were 
added as the direct and indirect predictors of children’s code-
related emergent literacy (see Figure 3). The model fit the 
data adequately, χ2(760) = 1065.50 (p = .12); RMSEA = 
0.023, 90% CI = [0.020–0.026]; CFI = 0.992; TLI = 0.991.

This figure (Model 3) indicates that both maternal and 
paternal self-reported RD were directly and negatively 
associated with children’s code-related emergent literacy, 
while positive links were found among all three domains of 
the HLE and children’s code-related emergent literacy. In 
this model, none of the indirect paths was significant from 
parents’ self-reported RD to children’s code-related emer-
gent literacy (see Table 4).

A Wald test was applied to examine whether the direct 
and indirect pathways from maternal self-reported RD to 

Table 3. Direct and Indirect Associations Between FR Status, Parents’ Educational Level and HLE.

Model 2 Standardized estimate 95% CI p value

Maternal RD → access to print −0.12 [−0.20, −0.03] 0.001
Paternal RD → access to print −0.19 [−0.32, −0.10] 0.001
Maternal RD → reading-related activities 0.003 [−0.16, 0.001] 0.46
Paternal RD → reading-related activities −0.10 [−0.16, −0.01] 0.05
Maternal RD → parents’ reading interests and habits −0.10 [−0.17, 0.01] 0.05
Paternal RD → parents’ reading interests and habits −0.11 [−0.17, 0.01] 0.05
Maternal RD → education −0.14 [−0.22, −0.07] 0.001
Paternal RD → education −0.18 [−0.26, −0.11] 0.001
Maternal RD → education → access to print −0.06 [−0.08, −0.02] 0.001
Paternal RD → education → access to print −0.01 [−0.04, 0.01] 0.29
Maternal RD → education → reading-related activities −0.03 [−0.06, −0.02] 0.001
Paternal RD → education → reading-related activities −0.002 [−0.05, 0.00] 0.18
Maternal RD → education → parents’ reading interests and habits −0.04 [−0.08, −0.02] 0.001
Paternal RD → education → parents’ reading interests and habits −0.02 [−0.07, −0.02] 0.01
Maternal education → access to print 0.39 [0.27, 0.51] 0.001
Paternal education → access to print 0.08 [0.04, 0.45] 0.23
Maternal education → reading-related activities 0.23 [0.15, 0.31] 0.001
Paternal education → reading-related activities 0.10 [0.001, 0.20] 0.09
Maternal education → parents’ reading interests and habits 0.28 [0.19, 0.41] 0.001
Paternal education → parents’ reading interests and habits 0.23 [0.20, 0.41] 0.001

Note. CI = confidence interval; RD = reading disability.
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code-related emergent literacy differed statistically from 
those of the paternal pathways. The results showed no sig-
nificant differences, χ2 (5) = 6.39, p = 0.27. This finding 
suggests that the associations between parents’ self-reported 
RD, the HLE and children’s code-related emergent literacy 
did not differ between the mothers and the fathers when the 
parents’ educational levels were accounted for.

Discussion

First, this study supports a three-factor HLE model that 
includes parents’ reading interests and habits, reading-
related activities, and access to print. Second, the results 
add to the literature by studying how the FR of RD is linked 
to each of these HLE domains while accounting for the sig-
nificant role of the parents’ educational levels. Finally, the 
associations between the HLE, the parents’ educational lev-
els, parents’ self-reported RD and children’s code-related 
emergent literacy were tested in a broader structural model. 
The results suggest that children’s code-related emergent 
literacy outcomes and their experiences in their home 
(HLE) may not be independent of risk factors such as FR of 
RD, even though the parents’ educational levels were 
accounted for. However, the HLE is a dynamic and modifi-
able environmental factor that could enhance children’s 
emergent literacy. These findings are discussed below.

Three-Factor Home Literacy Environment Model

The three-factor HLE model suggested by this study extends 
the previous HLE research in two ways. First, the majority 
of the previous HLE research (Burgess et al., 2002; Hamilton 
et al., 2016, 2021; Sénéchal, 2006; Sénéchal et al., 1998; 

Sénéchal & LeFevre, 2002, 2014) has examined the domain 
of exposure to print as a single-factor model that included 
two distinct domains of the HLE (access to print and read-
ing-related activities) together as one factor. In line with the 
distinction of the passive and active aspects of the HLE sug-
gested by Burgess et al. (2002), this study established that 
access to print and reading-related activities should be con-
sidered two distinct factors.

Second, the domain of parents’ reading interests and 
habits was added to the HLE model as the third factor in 
this study. In line with Weigel et al. (2006), the present 
study found that the domain of parents’ reading interests 
and habits was strongly associated (0.73) with the domain 
of access to print and moderately associated (0.49) with the 
domain of reading-related activities (see Figure 1). These 
findings suggest that parents with high reading interest 
might provide more reading material at home, read to their 
children at an early age and read to them more frequently 
than those with low reading interest.

Associations Between the Home Literacy 
Environment, Parents’ Self-Reported Reading 
Disabilities, and Parents’ Educational Levels

Model 2 (see Figure 2) shows that, when the parents’ educa-
tional levels were accounted for, maternal self-reported RD 
was directly and negatively associated with two domains of 
the HLE (i.e., access to print and parents’ reading interests 
and habits), but it was not associated with the domain of 
reading-related activities. However, the high maternal edu-
cational levels were positively associated with all three 
domains of the HLE when the negative association of 

Table 4. Direct and Indirect Associations Between FR Status, Parents’ Educational Level, HLE and Children’s Outcomes in Emergent 
Literacy at the Onset of Formal Reading Instruction.

Model 3
Standardized 

estimate 95% CI p value

Maternal RD → emergent literacy −0.23 [−0.29, −0.12] 0.001
Paternal RD → emergent literacy −0.18 [−0.19, −0.02] 0.001
Maternal RD → education −0.14 [–0.23, –0.07] 0.001
Paternal RD → education −0.18 [−0.23, −0.10] 0.01
Maternal RD → education → access to print → emergent literacy −0.02 [−0.05, −0.002] 0.23
Paternal RD → education → access to print → emergent literacy −0.004 [−0.001, 0.03] 0.34
Maternal RD → education → reading-related activities → emergent literacy −0.01 [−0.02, −0.001] 0.10
Paternal RD → education → reading-related activities → emergent literacy −0.001 [−0.001, 0.002] 0.69
Maternal RD → education → parents’ reading interests and habits → emergent literacy −0.001 [−0.002, 0.02] 0.76
Paternal RD → education → parents’ reading interests and habits → emergent literacy −0.001 [−0.002, 0.01] 0.69
Maternal education → emergent literacy 0.05 [−0.08, 0.15] 0.39
Paternal education → emergent literacy 0.05 [−0.08, 0.15] 0.39
Access to print → emergent literacy 0.39 [0.01, 0.68] 0.01
Reading-related activities → emergent literacy 0.37 [0.02, 0.35] 0.01
Parents’ reading interests and habits → emergent literacy 0.26 [0.001, 0.15] 0.01

Note. CI = confidence interval; RD = reading disability.
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maternal self-reported RD was accounted for. These find-
ings suggest that mothers who self-report RD but have a 
high educational level might provide relatively good read-
ing-related activities at home despite having reading prob-
lems and less reading interests and fewer reading habits of 
their own. This finding is somewhat in line with previous 
FR studies that found that shared reading activities and 
access to print did not differ between families with and 
without FR of RD when there were no differences between 
these groups in terms of either the parents’ (Torppa et al., 
2007) or the maternal educational level (Elbro et al., 1998).

However, Model 2 shows that paternal self-reported RD 
was directly and negatively associated with two domains of 
the HLE (access to print and reading-related activities) but 
not with the domain of parents’ reading interests and habits. 
This finding suggests that the pattern of the association 
between maternal self-reported RD and the HLE might dif-
fer from that of the paternal association. However, the results 
of the Wald test indicate that the associations between mater-
nal self-reported RD and the HLE domains when the par-
ents’ educational levels were accounted for did not 
statistically differ from the paternal association pathways, 
even though Figure 2 suggests some patterns of differences.

A possible explanation for such patterns of differences 
could be related to the differences in the parents’ educational 
levels. In this study, the proportion of mothers with a high 
educational level was greater than the proportion of fathers 
with a high educational level in the whole sample as shown 
in Table 1, χ2 (1, N = 794) = 142.15, p < 0.001. The same 
pattern was found in the families both with and without FR 
of RD, indicating that regardless of whether the parents self-
reported RD, the mothers reported higher educational levels 
than the fathers. Therefore, a higher level of maternal educa-
tion might have eliminated the direct negative association 
between maternal self-reported RD and the HLE (the domain 
of reading-related activities) in this study. Therefore, the 
association between maternal self-reported RD and reading-
related activities was fully accounted for by the maternal 
high educational level. This finding suggests that a high 
maternal education, as a protective environmental factor, 
might decrease the negative association between maternal 
self-reported RD and the HLE. However, the maternal edu-
cational level should not be considered a full environmental 
factor, as it is associated with maternal self-reported RD, 
which is a proxy for the FR of RD.

In conclusion, the findings obtained from Model 2 sup-
port the hypothesis that the parents’ educational levels play 
a significant role in the association between the HLE and 
the FR of RD (Dilnot et al., 2017; Esmaeeli et al., 2018; 
Hamilton et al., 2016), even though this association was not 
found to be fully mediated by the parents’ educational 
levels.

It is also worth mentioning that the parents’ educational 
levels were used as a proxy for family SES because 

investigating the contribution of the FR of RD and parents’ 
educational levels was the main interest in this model. In 
this study, a high maternal educational level may suggest 
high family income or at least good attitudes toward the 
HLE; however, the impact of family income on the HLE 
(e.g., access to print) remains to be discussed.

Associations Between the Home Literacy 
Environment, Parents’ Self-Reported Reading 
Disabilities, Parents’ Educational Levels, and 
Children’s Preschool Code-Related Emergent 
Literacy

Unsurprisingly, maternal and paternal self-reported RD, 
which is a known risk factor, had direct and negative asso-
ciations with children’s preschool code-related emergent 
literacy when the associations between the parents’ educa-
tional levels and the HLE were accounted for (see Figure 3). 
Taken together, these findings, in line with the previous FR 
research, highlight the fact that parents’ self-reported RD is 
a unique predictor of children’s preschool code-related 
emergent literacy and explain some additional variance that 
could not be accounted for by either the parents’ educa-
tional levels or the informal HLE, as assessed in this study.

Nevertheless, this study adds to the existing HLE litera-
ture (Hamilton et al., 2021; Khanolainen et al., 2020; 
Manolitsis et al., 2011, 2013; Niklas & Schneider, 2013; 
Salminen et al., 2021; Silinskas et al., 2020; Torppa et al., 
2022) by showing that the positive association between the 
HLE and children’s preschool code-related emergent liter-
acy exists even after accounting for the parents’ educational 
levels, the direct and negative association between parents’ 
self-reported RD and children’s code-related emergent lit-
eracy, and the indirect associations between parents’ self-
reported RD and children’s code-related emergent literacy 
via the parents’ educational levels and the HLE. These find-
ings, which are based on the multiple-deficit model of RD, 
suggest that the HLE plays a significant part in the complex 
relationships between children’s emergent literacy, the FR 
of RD and the parents’ educational levels.

In summary, FR of RD is a risk factor that put children of 
parents with self-reported RD to face a great risk of RD 
(Snowling & Melby-Lervåg, 2016). However, HLE as early 
intervention programs can enhance children’s emergent lit-
eracy and their subsequent literacy progress, especially in 
the context of RD. According to the meta-analysis con-
ducted by Flack et al. (2018), the effectiveness of HLE pro-
grams is more reliant on reading style (e.g., how 
reading-related and reading activities are offered to children 
at home) than to who offers such activities. Thus, we can 
invest in parents’ involvement in home literacy programs if 
we provide them with proper resources and instructions. 
HLE programs that encourage parents’ involvement and 
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provide them with proper instructions may improve emer-
gent literacy and subsequent literacy progress, both gener-
ally and in the context of RD or the risk of RD.

Limitations and Directions for Future Studies

Like all studies, the present study has some limitations. 
First, similar to most previous research, in this study, the 
HLE measure was based on parental reports, which may 
have led to social desirability response bias. However, 
given that the parents’ responses covered the entire spec-
trum from low to high rates of reading-related activities at 
home, such bias may not be of great concern in the present 
data. This HLE did not address a formal HLE (i.e., parents’ 
direct teaching to promote literacy) or meaning-related 
emergent literacy skills, as this study was interested in the 
association between an informal HLE and children’s code-
related emergent literacy at the onset of formal reading 
instruction. Future research needs to shed light on the links 
between formal HLEs and children’s preschool emergent 
literacy, including both code- and meaning-related skills, 
especially in the RD context and for children with FR of 
RD. In addition, the HLE did not include items regarding 
“digital reading activities” because this aspect was not part 
of the previous research upon which this study was based. 
More importantly, the present study intended to investigate 
parents’ print-related reading activities as a role model for 
their children in terms of reading habits and a pleasure 
activity. However, some parents use digital reading activi-
ties for both pleasure and work.

Second, the proxy used for FR of RD in this study was 
parents’ self-report of RD and was based on only two  
questions. Although the validity of this simple but valuable 
self-report questionnaire has been examined previously 
(reference), a more comprehensive self-report question-
naire for parents is recommended in future research.

Finally, this study has a cross-sectional and correlational 
approach because the aim was to investigate the association 
between the HLE and children’s emergent literacy skills 
before the onset of formal reading instruction. Much more 
longitudinal, intervention and experimental research is 
needed to establish the complex relationships between FR 
of RD, the parents’ educational levels, the HLE and chil-
dren’s emergent literacy outcomes and their later reading 
skills after the start of formal schooling.

Conclusions and Implications for 
Practitioners and Researchers

Despite these limitations, the present study has several 
important implications. First, parents’ reading interests and 
habits were strongly associated with access to print, 

moderately associated with reading-related activities at 
home, and significantly associated with children’s pre-
school code-related emergent literacy. This finding high-
lights the importance of including parents’ reading interests 
and habits in the HLE measures in future research.

Second, children with FR of RD are at a great risk of RD 
(Snowling & Melby-Lervåg, 2016); however, an enhanced 
HLE contributes to children’s emergent literacy develop-
ment, which may improve their future literacy progress. 
Therefore, it is critically important to continue to study the 
mechanisms of the interaction between FR of RD, the HLE, 
emergent literacy and later literacy skills in complex inter-
active models of RD, such as that examined in the present 
study.

Finally, although this study is correlational and its find-
ings should be interpreted with caution, practitioners 
should be aware of potentially how having a history of RD 
within a family (FR of RD) is important to children’s 
emergent literacy outcomes and of how supporting parents 
may help to enhance children’s preschool code-related 
emergent literacy and later literacy outcomes via an 
enriched HLE. The complex, interactive model of RD 
used in this study indicates that the HLE is positively asso-
ciated with children’s emergent literacy even after 
accounting for direct and indirect negative associations of 
the FR of RD and the parents’ educational levels. Based on 
this positive and relatively moderate association between 
the HLE and children’s emergent literacy, consistent with 
previous research, as well as the positive effect reported in 
previous research on family literacy programs (Fikrat-
Wevers et al., 2021; Mol & Bus, 2011), the present study 
suggests that an enhanced HLE (e.g., a high-quality home 
literacy program such as that suggested by Flack et al., 
2018) could operate as a potential protective environmen-
tal factor that might decrease the negative associations 
between the FR of RD and children’s emergent literacy. 
The weakening of these negative associations might in 
turn reduce the likelihood of emergent literacy difficulties 
in children with FR of RD, according to the multiple-def-
icit model of RD (van Bergen, van der Leij, & de Jong, 
2014). In summary, the findings emphasize that home lit-
eracy activities, which might have a potential protective 
role in promoting children’s emergent literacy skills, 
should be added to any early literacy protection and inter-
vention program, especially in the context of FR of RD. 
Although FR of RD may recur among family members, an 
enhanced HLE can be considered an effective early inter-
vention program to help children’s emergent literacy and 
subsequent literacy development.

More importantly, the current study shows that practitio-
ners should pay attention to all aspects of the HLE as an 
early prevention and/or intervention program:
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(a) Parents’ own reading interests and habits, as a reading 
culture within a family, can be considered the starting 
point of reading-related activities at home (Weigel et al., 
2006). Parents in general and specifically parents with 
RD or parents with low educational levels (Fikrat-Wevers 
et al., 2021), may need encouragement and to be reminded 
of the part they play as role models who enjoy reading for 
pleasure and appreciate reading as a hobby. This behavior 
may facilitate the establishment of a culture of reading 
habits at home. As a part of the home literacy program, 
parents should be encouraged to express a positive atti-
tude toward reading to their children by showing them 
that they appreciate reading as a pleasurable hobby. 
Parents should be encouraged to communicate a positive 
attitude to their children by operating as role models and 
discussing this appreciation explicitly with the children.
(b) Children’s access to print, such as the number of chil-
dren’s books in the household or access to libraries, is an 
important consideration. Practitioners could consider 
providing such access in their prevention/early interven-
tion home literacy programs. de Bondt et al.’s (2020) 
meta-analysis on “book giveaway programs,” in which 
free books were provided for families with young chil-
dren, revealed that the presence of more age-appropriate 
books in the home encouraged parents and their children 
to engage in more shared reading activities as part of a 
reading habit culture.
(c) Reading-related activities as an active HLE domain 
should also be included as the main part of prevention/
early intervention literacy programs. Parents should be 
introduced to effective shared reading activities such as 
dialogic reading styles (Flack et al., 2018) and methods 
that aim to make shared book-reading an enjoyable time 
of interaction between the parents and their children. 
Some parents need to learn how shared reading and read-
ing-related activities can be fun and enjoyable. 
Furthermore, how to have additional interactions with 
the text—such as engaging in text-related talk, using 
open-ended questions and picture-pointing methods to 
understand the new concepts/words and repeating the 
same story several times to assure the learning of new 
words/concepts—should be added to home literacy pro-
grams (Flack et al., 2018). Similarly, another meta-anal-
ysis study concluded that “book giveaway programs” are 
particularly effective when they include shared reading 
instruction for parents and offer several personnel–par-
ent information sessions (de Bondt et al., 2020).

In addition, parents should be encouraged to start read-
ing to their children at an early age. This is because children 
who are exposed to book-reading activities at an early age 
are more likely to maintain an interest in reading and to 
develop better emergent literacy, oral language and subse-
quent literacy skills (Mol & Bus, 2011).

Acknowledgments

The author thanks Professors Sara Hart and Richard Wagner for 
their comments on the analysis during her research visit to the 
Florida Center for Reading Research, Florida State University, 
US.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
study is part of the “On Track Project” at the Norwegian Centre 
for Reading, Education and Research, Faculty of Arts and 
Education, University of Stavanger, supported by The Research 
Council of Norway research program “FINNUT,” grant no. 
237861.

Ethical Approval

This project was reviewed and approved by the Norwegian Social 
Science Data Service, a third-party ethical oversight agency.

ORCID iD

Sara Esmaeeli  https://orcid.org/0000-0002-4903-4987

Supplemental Material

Supplementary material for this article is available on the Journal 
of Learning Disabilities website at https://journaloflearningdis-
abilities.sagepub.com.

References

Burgess, S. R., Hecht, S. A., & Lonigan, C. J. (2002). Relations 
of the home literacy environment (HLE) to the development 
of reading-related abilities: A one-year longitudinal study. 
Reading Research Quarterly, 37(4), 408–426. https://doi.
org/10.1598/RRQ.37.4.4

Byrne, B. M. (2013). Structural equation modeling with Mplus: 
Basic concepts, applications, and programming. Routledge.

Carroll, J. M., Holliman, A. J., Weir, F., & Baroody, A. E. (2019). 
Literacy interest, home literacy environment and emergent lit-
eracy skills in preschoolers. Journal of Research in Reading, 
42(1), 150–161. https://doi.org/10.1111/1467-9817.12255

Carroll, J. M., Mundy, I. R., & Cunningham, A. J. (2014). The 
roles of family history of dyslexia, language, speech produc-
tion and phonological processing in predicting literacy prog-
ress. Developmental Science, 17(5), 727–742. https://doi.
org/10.1111/desc.12153

Crone, D. A., & Whitehurst, G. J. (1999). Age and schooling 
effects on emergent literacy and early reading skills. Journal 
of Educational Psychology, 91(4), 604–614. https://doi.
org/10.1037/0022-0663.91.4.604

Daucourt, M. C., Erbeli, F., Little, C. W., Haughbrook, R., & 
Hart, S. A. (2020). A meta-analytical review of the genetic 

https://orcid.org/0000-0002-4903-4987
https://journaloflearningdisabilities.sagepub.com
https://journaloflearningdisabilities.sagepub.com
https://doi.org/10.1598/RRQ.37.4.4
https://doi.org/10.1598/RRQ.37.4.4
https://doi.org/10.1111/1467-9817.12255
https://doi.org/10.1111/desc.12153
https://doi.org/10.1111/desc.12153
https://doi.org/10.1037/0022-0663.91.4.604
https://doi.org/10.1037/0022-0663.91.4.604


Esmaeeli 15

and environmental correlations between reading and atten-
tion-deficit/hyperactivity disorder symptoms and reading and 
math. Scientific Studies of Reading, 24(1), 23–56. https://doi.
org/10.1080/10888438.2019.1631827

de Bondt, M., Willenberg, I. A., & Bus, A. G. (2020). Do book 
giveaway programs promote the home literacy environ-
ment and children’s literacy-related behavior and skills? 
Review of Educational Research, 90(3), 349–375. https://doi.
org/10.3102/0034654320922140

Dilnot, J., Hamilton, L., Maughan, B., & Snowling, M. J. (2017). 
Child and environmental risk factors predicting readiness for 
learning in children at high risk of dyslexia. Development and 
Psychopathology, 29(1), 235–244. https://doi.org/10.1017/
S0954579416000134

Elbro, C., Borstrom, I., & Petersen, D. K. (1998). Predicting 
dyslexia from kindergarten: The importance of distinctness 
of phonological representations of lexical items. Reading 
Research Quarterly, 33(1), 36–60. https://doi.org/10.1598/
RRQ.33.1.3

Esmaeeli, Z., Kyle, F. E., & Lundetræ, K. (2019). Contribution 
of family risk, emergent literacy and environmental protec-
tive factors in children’s reading difficulties at the end of 
second-grade. Reading and Writing, 32, 2375–2399. https://
doi.org/10.1007/s11145-019-09948-5

Esmaeeli, Z., Lundetræ, K., & Kyle, F. E. (2018). What can par-
ents’ self-report of reading difficulties tell us about their chil-
dren’s emergent literacy at school entry? Dyslexia, 24(1), 
84–105. https://doi.org/10.1002/dys.1571

Fikrat-Wevers, S., van Steensel, R., & Arends, L. (2021). Effects 
of family literacy programs on the emergent literacy skills 
of children from low-SES families: A meta-analysis. Review 
of Educational Research, 91(4), 577–613. https://doi.
org/10.3102/0034654321998075

Flack, Z. M., Field, A. P., & Horst, J. S. (2018). The effects of 
shared storybook reading on word learning: A meta-analysis. 
Developmental Psychology, 54(7), 1334–1346. https://doi.
org/10.1037/dev0000512

Hamilton, L. G., Hayiou-Thomas, M. E., Hulme, C., & Snowling, 
M. J. (2016). The home literacy environment as a predictor 
of the early literacy development of children at family-risk 
of dyslexia. Scientific Studies of Reading, 20(5), 401–419. 
https://doi.org/10.1080/10888438.2016.1213266

Hamilton, L. G., Hayiou-Thomas, M. E., & Snowling, M. J. 
(2021). Shared storybook reading with children at family risk 
of dyslexia. Journal of Research in Reading, 44, 859–881. 
https://doi.org/10.1111/1467-9817.12375

Hart, S. A., Petrill, S. A., DeThorne, L. S., Deater-Deckard, K., 
Thompson, L. A., Schatschneider, C., & Cutting, L. E. (2009). 
Environmental influences on the longitudinal covariance of 
expressive vocabulary: Measuring the home literacy envi-
ronment in a genetically sensitive design. Journal of Child 
Psychology and Psychiatry, 50(8), 911–919. https://doi.
org/10.1111/j.1469-7610.2009.02074.x

Khanolainen, D., Koponen, T., Eklund, K., Gerike, G., Psyridou, 
M., Lerkkanen, M.-K., Aro, M., & Torppa, M. (2023). 
Parental influences on the development of single and co-
occurring difficulties in reading and arithmetic fluency. 
Learning and Individual Differences, 105, 102321. https://
doi.org/10.1016/j.lindif.2023.102321

Khanolainen, D., Psyridou, M., Silinskas, G., Lerkkanen, M.-
K., Niemi, P., Poikkeus, A.-M., & Torppa, M. (2020). 
Longitudinal effects of the home learning environment and 
parental difficulties on reading and math development across 
Grades 1–9. Frontiers in Psychology, 11, Article 577981. 
https://doi.org/10.3389/fpsyg.2020.577981

Lenhard, W., & Lenhard, A. (2016). Calculation of effect sizes. 
Psychometrica. https://www.psychometrica.de/effect_size.html. 
https://doi.org/10.13140/RG.2.2.17823.92329

Lonigan, C. J. (1994). Reading to preschoolers exposed: Is the 
emperor truly naked? Developmental Review, 14(3), 303–
323. https://doi.org/10.1006/drev.1994.1011

Lonigan, C. J., Schatschneider, C., & Westberg, L. (2008). 
Identification of children’s skills and abilities linked to later 
outcomes in reading, writing, and spelling. In C. J. Lonigan & 
T. Shanahan (Eds.), Developing early literacy: Report of the 
National Early Literacy Panel (pp. 55–107). National Center 
for Family Literacy.

Lundetræ, K., Solheim, O. J., Schwippert, K., & Uppstad, P. H. 
(2017). Protocol: “On Track,” a group randomized controlled 
trial of an early reading intervention. International Journal of 
Educational Research, 86, 87–95. https://doi.org/10.1016/j.
ijer.2017.08.011

Lyytinen, H., Ahonen, T., Eklund, K., Guttorm, T., Kulju, P., 
Laakso, M. L., Leiwo, M., Leppanen, P., Lyytinen, P., 
Poikkeus, A. M., Richardson, U., Torppa, M., & Viholainen, 
H. (2004). Early development of children at familial risk for 
dyslexia: Follow-up from birth to school age. Dyslexia, 10(3), 
146–178. https://doi.org/10.1002/dys.274

Manolitsis, G., Georgiou, G., & Parrila, R. (2011). Revisiting the 
home literacy model of reading development in an ortho-
graphically consistent language. Learning and Instruction, 21, 
496–505. https://doi.org/10.1016/j.learninstruc.2010.06.005

Manolitsis, G., Georgiou, G. K., & Tziraki, N. (2013). Examining 
the effects of home literacy and numeracy environment 
on early reading and math acquisition. Early Childhood 
Research Quarterly, 28, 692–703. https://doi.org/10.1016/j.
ecresq.2013.05.004

McGrath, L. M., Peterson, R. L., & Pennington, B. F. (2020). The 
multiple deficit model: Progress, problems, and prospects. 
Scientific Studies of Reading, 24(1), 7–13. https://doi.org/10
.1080/10888438.2019.1706180

Mol, S. E., & Bus, A. G. (2011). To read or not to read: A 
meta-analysis of print exposure from infancy to early adult-
hood. Psychological Bulletin, 137(2), 267–296. https://doi.
org/10.1037/a0021890

Muthén, L. K., & Muthén, B. O. (2017). Mplus user’s guide (8th 
ed.). Muthén & Muthén.

Niklas, F., & Schneider, W. (2013). Home literacy environment 
and the beginning of reading and spelling. Contemporary 
Educational Psychology, 38(1), 40–50. https://doi.org/10.1016/j.
cedpsych.2012.10.001

Pennington, B. F. (2006). From single to multiple deficit mod-
els of developmental disorders. Cognition, 101(2), 385–413. 
https://doi.org/10.1016/j.cognition.2006.04.008

Phillips, B. M., & Lonigan, C. J. (2009). Variations in the home 
literacy environment of preschool children: A cluster ana-
lytic approach. Scientific Studies of Reading, 13(2), 146–174. 
https://doi.org/10.1080/10888430902769533

https://doi.org/10.1080/10888438.2019.1631827
https://doi.org/10.1080/10888438.2019.1631827
https://doi.org/10.3102/0034654320922140
https://doi.org/10.3102/0034654320922140
https://doi.org/10.1017/S0954579416000134
https://doi.org/10.1017/S0954579416000134
https://doi.org/10.1598/RRQ.33.1.3
https://doi.org/10.1598/RRQ.33.1.3
https://doi.org/10.1007/s11145-019-09948-5
https://doi.org/10.1007/s11145-019-09948-5
https://doi.org/10.1002/dys.1571
https://doi.org/10.3102/0034654321998075
https://doi.org/10.3102/0034654321998075
https://doi.org/10.1037/dev0000512
https://doi.org/10.1037/dev0000512
https://doi.org/10.1080/10888438.2016.1213266
https://doi.org/10.1111/1467-9817.12375
https://doi.org/10.1111/j.1469-7610.2009.02074.x
https://doi.org/10.1111/j.1469-7610.2009.02074.x
https://doi.org/10.1016/j.lindif.2023.102321
https://doi.org/10.1016/j.lindif.2023.102321
https://doi.org/10.3389/fpsyg.2020.577981
https://www.psychometrica.de/effect_size.html
https://doi.org/10.13140/RG.2.2.17823.92329
https://doi.org/10.1006/drev.1994.1011
https://doi.org/10.1016/j.ijer.2017.08.011
https://doi.org/10.1016/j.ijer.2017.08.011
https://doi.org/10.1002/dys.274
https://doi.org/10.1016/j.learninstruc.2010.06.005
https://doi.org/10.1016/j.ecresq.2013.05.004
https://doi.org/10.1016/j.ecresq.2013.05.004
https://doi.org/10.1080/10888438.2019.1706180
https://doi.org/10.1080/10888438.2019.1706180
https://doi.org/10.1037/a0021890
https://doi.org/10.1037/a0021890
https://doi.org/10.1016/j.cedpsych.2012.10.001
https://doi.org/10.1016/j.cedpsych.2012.10.001
https://doi.org/10.1016/j.cognition.2006.04.008
https://doi.org/10.1080/10888430902769533


16 Journal of Learning Disabilities 00(0)

Rashid, F. L., Morris, R. D., & Sevcik, R. A. (2005). Relationship 
between home literacy environment and reading achievement 
in children with reading disabilities. Journal of Learning 
Disabilities, 38(1), 2–11. https://doi.org/10.1177/002221940
50380010101

Salminen, J., Khanolainen, D., Koponen, T., Torppa, M., & 
Lerkkanen, M. K. (2021). Development of numeracy and lit-
eracy skills in early childhood—A longitudinal study on the 
roles of home environment and familial risk for reading and 
math Difficulties. Frontiers in Education, 6, 408. https://doi.
org/10.3389/feduc.2021.725337

Sénéchal, M. (2006). Testing the home literacy model: Parent 
involvement in kindergarten is differentially related to grade 
4 reading comprehension, fluency, spelling, and reading for 
pleasure. Scientific Studies of Reading, 10(1), 59–87. https://
doi.org/10.1207/s1532799xssr10014

Sénéchal, M., & LeFevre, J.-A. (2002). Parental involvement in 
the development of children’s reading skill: A five-year lon-
gitudinal study. Child Development, 73(2), 445–460. https://
doi.org/10.1111/1467-8624.00417

Sénéchal, M., & LeFevre, J.-A. (2014). Continuity and change 
in the home literacy environment as predictors of growth in 
vocabulary and reading. Child Development, 85(4), 1552–
1568. https://doi.org/10.1111/cdev.12222

Sénéchal, M., Lefevre, J.-A., Thomas, E. M., & Daley, K. E. 
(1998). Differential effects of home literacy experiences 
on the development of oral and written language. Reading 
Research Quarterly, 33(1), 96–116. https://doi.org/10.1598/
RRQ.33.1.5

Silinskas, G., Torppa, M., Lerkkanen, M. K., & Nurmi, J. E. (2020). 
The home literacy model in a highly transparent orthography. 
School Effectiveness and School Improvement, 31(1), 80–101. 
https://doi.org/10.1080/09243453.2019.1642213

Snowling, M. J., & Melby-Lervåg, M. (2016). Oral language 
deficits in familial dyslexia: A meta-analysis and review. 

Psychological Bulletin, 142(5), 498–545. https://doi.org/10. 
1037/bul0000037

Torppa, M., Poikkeus, A. M., Laakso, M. L., Tolvanen, A., 
Leskinen, E., Leppanen, P. H. T., Puolakanaho, A., & 
Lyytinen, H. (2007). Modeling the early paths of pho-
nological awareness and factors supporting its develop-
ment in children with and without familial risk of dyslexia. 
Scientific Studies of Reading, 11(2), 73–103. https://doi.
org/10.1080/10888430709336554

Torppa, M., Vasalampi, K., Eklund, K., & Niemi, P. (2022). 
Long-term effects of the home literacy environment on read-
ing development: Familial risk for dyslexia as a moderator. 
Journal of Experimental Child Psychology, 215, 105314. 
https://doi.org/10.1016/j.jecp.2021.105314

van Bergen, E., De Jong, P. F., Maassen, B., & van der Leij, A. 
(2014). The effect of parents’ literacy skills and children’s 
preliteracy skills on the risk of dyslexia. Journal of Abnormal 
Child Psychology, 42(7), 1187–1200. https://doi.org/10.1007/
s10802-014-9858-9

van Bergen, E., van der Leij, A., & de Jong, P. F. (2014). The 
intergenerational multiple deficit model and the case of dys-
lexia. Frontiers in Human Neuroscience, 8, 346. https://doi.
org/10.3389/fnhum.2014.00346

Weigel, D. J., Martin, S. S., & Bennett, K. K. (2006). Contributions 
of the home literacy environment to preschool-aged chil-
dren’s emerging literacy and language skills. Early Child 
Development and Care, 176(3–4), 357–378. https://doi.
org/10.1080/0300443050063747

Whitehurst, G. J., & Lonigan, C. J. (1998). Child development 
and emergent literacy. Child Development, 69(3), 848–872. 
https://doi.org/10.1111/J.1467-8624.1998.00848.X

Whitehurst, G. J., & Lonigan, C. J. (2001). Emergent literacy: 
Development from prereaders to readers. In S. B. Neuman & 
D. K. Dickinson (Eds.), Handbook of early literacy research 
(Vol. 1, pp. 11–29). The Guilford Press.

https://doi.org/10.1177/00222194050380010101
https://doi.org/10.1177/00222194050380010101
https://doi.org/10.3389/feduc.2021.725337
https://doi.org/10.3389/feduc.2021.725337
https://doi.org/10.1207/s1532799xssr10014
https://doi.org/10.1207/s1532799xssr10014
https://doi.org/10.1111/1467-8624.00417
https://doi.org/10.1111/1467-8624.00417
https://doi.org/10.1111/cdev.12222
https://doi.org/10.1598/RRQ.33.1.5
https://doi.org/10.1598/RRQ.33.1.5
https://doi.org/10.1080/09243453.2019.1642213
https://doi.org/10.1037/bul0000037
https://doi.org/10.1037/bul0000037
https://doi.org/10.1080/10888430709336554
https://doi.org/10.1080/10888430709336554
https://doi.org/10.1016/j.jecp.2021.105314
https://doi.org/10.1007/s10802-014-9858-9
https://doi.org/10.1007/s10802-014-9858-9
https://doi.org/10.3389/fnhum.2014.00346
https://doi.org/10.3389/fnhum.2014.00346
https://doi.org/10.1080/0300443050063747
https://doi.org/10.1080/0300443050063747
https://doi.org/10.1111/J.1467-8624.1998.00848.X

