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ABSTRACT

This study explores how various measures of home learning environment (HLE) collected at
different ages are related to each other and explores associations when the effects of
significant child and family characteristics are controlled for. Different age appropriate
measures of the HLE were constructed at ages 3, 7, 11, and 14. The measures were derived
from parents’ reports (3, 7, and 11), but at age 14 both adolescents’ self-reports and parents’
guestionnaires responses were used. Multilevel models tested the effects of earlier
measures of HLE on later measures, while the same set of individual and family
characteristics were controlled. The early years HLE measure was a significant predictor of
later measures of HLE across different phases of education (primary

and secondary school). The strength of the relationships between different HLE measures
depended on the time lag between measurements but also on the nature of the activities
covered in each dimension.
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Introduction

The home learning environment (HLE) has been mostly studied in the context of
developmental psychology as an important factor that influences the cognitive and social
development in early childhood (Bradley, 1994). The role of the home learning environment
is well documented in relation to infancy developmental status (Bradley, 1994), early
childhood intellectual competencies (Bradley & Caldwell, 1982), early literacy and numeracy
(Anders et al., 2012; Melhuish, 2010; Melhuish et al., 2008; Sammons, Anders, et al., 2008;
Sammons et al., 2004; Van Steensel, 2006), social and behavioural development (Sylva,
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Melhuish, Sammons, Siraj-Blatchford, & Taggart, 2010), later academic outcomes
(Sammons, Sylva, Melhuish, Siraj-Blatchford, Taggart, Toth, et al., 2011;Sammons et al.,
2014; Sammons, Toth, & Sylva, 2015; Sammons, Toth, Sylva, Melhuish, et al., 2015) and to
mental health (Totsika & Sylva, 2004). Fewer studies have investigated the ways in which
the home learning environment at early ages relates to later learning environment in home
during childhood (Bradley, Caldwell, & Rock, 1988; Hayes, Berthelsen, Nicholson, & Walker,
2018; Rodriguez & Tamis-LeMonda, 2011) and adolescence (Bradley & Corwyn, 2001;
Bradley, Corwyn, Burchinal, McAdoo, & Garcia Coll, 2001; Bradley et al., 2000; Vandell,
Belsky, Burchinal, Steinberg, & Vandergrift, 2010). The present study makes a new
contribution to the literature by exploring the associations between various measures of the
home learning environment at different time points while controlling for multiple individual
and family characteristics across childhood and up to adolescence.

This study uses the social ecological theory (Bronfenbrenner, 1994) to explore the complex
relationships between proximal and distal influences on home learning environment. This
model views children as embedded within multiple interconnected systems, including the
family, neighbourhood, school, peer culture, and community. In assessing the quality of the
home learning environment, we consider the reciprocal nature of the influences between the
child and his/her family (proximal influences) as well as the more distal effects like the
influences of the early years home learning environment on later aspects of the learning
environment as the child grows older.

The concept of home learning environment has been operationalised in various ways and
levels of complexities. Kluczniok, Lehrl, Kuger, and Rossbach (2013) provided a
comprehensive framework of the home learning environment by differentiating its three
major components as structural characteristics (i.e., the characteristics of the family),
parental educational beliefs, and the educational processes (i.e., the nature of the
interactions in the family).

In this study, the theoretical construct of home learning environment (HLE) refers more
specifically “to the educationally orientated activities that occur in the home environment — as
opposed to learning primarily occurring in a pre-school or school setting or extension of that
setting, such as school set homework, or school organised visits” (Sammons, Toth, Sylva,
Melhuish, et al., 2015, p. 190). That is, the HLE is specifically conceptualised as a family- (or
functional equivalent) orientated measure linking parent/carer and child interactions). For
example, activities like reading to the child, support learning through play, taking the child to
the library, and teaching rhymes and songs — that parents carry out with their children in
order to encourage learning — were regarded as components of early years home learning
environment (Melhuish et al., 2008; Sammons et al., 2004).

Family life is a dynamic process in which interactions are fluid and changes reflect the child’s
development, various family circumstances, and modifications in relationships (parental and
siblings). Thus, it is expected that a child’s experiences of the HLE would also vary over
time. The characteristics of HLE in families with young children (preschool or primary school
age) are well documented (Anders et al., 2012; Brooks-Gunn, Klebanov, & Liaw, 1995;
Burgess, Hecht, & Lonigan, 2002; Melhuish et al., 2008; Sammons, Anders, et al., 2008;
Sammons et al., 2004; Sénéchal & LeFevre, 2002; Van Steensel, 2006). Less is known
about the ways in which the HLE changes over time, especially in later childhood and
adolescence. Studies that have explored the stability and change in aspects of the home
learning environment typically considered specific child—adult activities like shared reading
and its relationship to language development or literacy skills at later ages (Hayes et al.,
2018; Leseman & De Jong, 1998; Rodriguez & Tamis-LeMonda, 2011; Rose Lehrl, Ebert, &
Weinert, 2018). Even with this particular aspect of HLE, home literacy, the findings are not
always conclusive, with some studies finding that home literacy is stable over time (Leseman
& De Jong, 1998), while other studies showing that parental involvement in these activities
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declines as children grow older (Bradley et al., 2001; Hayes et al., 2018), but another
suggests it can actually increase with age (Raikes et al., 2006). There is also evidence of
greater variability in home literacy across time for children from disadvantaged families
(Rodriguez & Tamis-LeMonda, 2011; Rodriguez et al., 2009).

As the child develops, grows, and matures, it is likely that he/she will take an active part in
shaping the nature of learning activities within the home. It is also expected that the parental
level of engagement and the nature of activities would change across time (reflecting work
patterns, the child’s involvement in pre-school and school, plus other demands including
those of siblings, and parents’ perception of their child’s interests and needs as they grow
older). For example, Son and Morrison (2010) showed that although the HLE remained
stable across time, parents were more likely to give higher importance to the HLE when
children transitioned to school. Moreover, these authors found that more educated mothers
or those in full-time work were more responsive to their children’s needs and more likely to
improve the quality of HLE when compared to those less educated or in part-time work.

The findings from past studies highlight the importance of considering individual child
characteristics and family characteristics when exploring the HLE at different ages. Previous
research has often focused on parents’ socioeconomic status (Bradley & Corwyn, 2002;
Foster, Lambert, Abbott-Shim, McCarty, & Franze, 2005; Kluczniok et al., 2013; Melhuish et
al., 2008; Totsika & Sylva, 2004), mother’s education level (Carneiro, Meghir, & Parey,
2013), and ethnicity (Bradley et al., 2000). Additional to these background characteristics,
the present study also considers simultaneously other characteristics like mother’s age,
family size, and family salary.

Studies on the stability of HLE tended to focus on singular or reduced dimensions of HLE,
when HLE could encompass a variety of parent—child interactions, shared activities, but also
individual child activities reflecting the changing needs of children as they grow older. This
paper conceptualises HLE in a broader way, considering age-appropriate activities covering
not only home literacy but other enrichment and learning activities like going to the library or
museums, sport, play, and computer use. It also explores the predictive value of earlier
measures of HLE on later HLE measures when controlling for the effects of individual and
family characteristics using multivariate statistical models. This longitudinal approach makes
a new contribution to the exploration of variation in HLE experiences for different groups of
children. It identifies stability and also changes in the associations with background
characteristics and how they predict differences in children’s and adolescents’ HLE
experiences at different ages over time for the same sample. It builds on earlier research
that has explored change and stability in different HLE measures and associations with
children’s educational outcomes from pre-school through to lower secondary schooling
(Bradley & Corwyn, 2001; Sammons, Anders, et al., 2008; Sammons et al., 2004; Son &
Morrison, 2010).

Two research questions are addressed in this paper:
e How are the various measures of HLE related over time? (RQ1)
o What is the relationship between various measures of HLE while controlling for
individual and family characteristics? (RQ2)

Method
Participants and procedures

The sample was drawn from the Effective Pre-school, Primary and Secondary Education
Project (EPPSE 3-16) conducted in England between 1997 and 2014. EPPSE was a
longitudinal study commissioned by the Department for Education (DfE). The project studied
the academic and social-behavioural development of 3,172 children from preschool (age 3+
years) to age 16. This sample also included 315 children who had not attended any pre-
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school and represented the no pre-school (home) comparison group. The characteristics of
the sample and their attainments in national assessments and later in public examinations
remained broadly representative of the national population of children in England across
time. At age 14, the sample consisted of 2,574 students who had valid academic teacher
assessment data. In total, 52% were females and 48% were males. Most of the adolescents
(74%) were of White UK heritage, while Bangladeshi young people represented the smallest
ethnic group (1%). The average age was 14.21 years (SD = 0.28). For more details on the
sample characteristics, see Table land Table 2 but also Sammons, Sylva, Melhuish, Siraj-
Blatchford, Taggart, Toth, et al. (2011) and Sammons, Toth, Sylva, Melhuish, et al. (2015).

For the sample at age 14, we used multiple imputation to deal with missing data. The
analyses conducted on the non-imputed data set led to very similar patterns of results to the
ones obtained on multiple imputation data sets (see Sammons, Sylva, Melhuish, Siraj-
Blatchford, Taggart, Toth, et al., 2011). Therefore, in this paper we chose to present the set
of results on the non-imputed data.

Measures
EPPSE collected a wide range of background information on the children and their family
circumstances through parental interviews and questionnaires and teacher questionnaires.

Individual factors
These refer to gender and ethnicity group.

Family factors

These are in Table 2 and include mother’s age, mother’s education level, family salary,
family socioeconomic status1 (SES), and number of siblings as reported by the parents in
interviews conducted at entry to study (age 3 or 5). Less than one in five of the young people
(16%) were from large families (defined as having three or more siblings when recruited to
the study), while more than half the sample had one or two siblings.



In terms of parents’ qualification levels, less than a fifth (13%) of mothers and fathers had a
degree or a higher degree. About a third (30%) of students originated from families
characterised by high socioeconomic status based on the highest of mother’s or father's
occupations. Half (50%) of student’s parents were classified as skilled (either skilled manual
Il or non-manual 111), and only a very small percentage (3%) reported they were
unemployed. A fifth (20%) of the students were eligible or receiving free school meals (FSM)
at age 14. Almost half of the sample (46%) lived in families with relatively low (below
£17,500) or no earned salary.2

Parent—child activities and routines during the preschool years were aggregated into a scale,
while those measured during lower primary school at age 7, upper primary school at age 11,
and lower secondary school at age 14 were combined into multiple factors. Means and
standard deviations for the continuous measures are in Table 3.

Early years HLE.

The indicator of the HLE developed by EPPSE in early years was based on the frequency of
specific activities involving the child as reported by parents during the pre-school period (i.e.,
teaching the child the alphabet, playing with letters and numbers, library visits, reading to the
child, teaching the child songs or nursery rhymes, etc.). These measures were combined to
form an overall early years HLE index (Melhuish et al., 2008; Sammons, Anders, et al.,
2008; Sammons et al., 2004). The early years home learning scale has a range of 0 to 45;
the higher the value, the better the quality of the early years HLE. The Cronbach’s a for this



scale is 0.59. We then split the scale into five HLE categories by selecting the top and
bottom 10% and then splitting the remaining 80% in roughly three groups for medium low,
medium, and medium high HLE (Sammons, Toth, Sylva, Melhuish, et al., 2015). In earlier
research on the EPPSE sample, it was hypothesized that threshold effects might have
operated; therefore, the comparisons were made on the effects of high and low HLE on child
outcomes. These were then directly compared to the effects of high and low parental
gualifications as background characteristics were categorical. In this paper, the same HLE
categories were used for comparison. Over four out of 10 (43%) of the adolescents had
experienced a good or very good home learning environment in the early years. Less than
one in 10 (9%) of the current sample had a very poor early years HLE.

HLE during lower primary school (age 7).

Parents were surveyed by questionnaires during lower primary school (age 6—7 years)
about their interactions with their child at home. They reported on the frequency of reading
to/with the child, taking the child out on educational visits, computing activities, sport
activities, dance, and so forth. Confirmatory factor analyses indicated that the individual HLE
measures linked to four latent factors3: home computing (Cronbach’s a = 0.77), one-to-one
interaction (Cronbach’s a = 0.58), expressive play (Cronbach’s a = 0.54), and enrichment
outings (Cronbach’s a = 0.51) (Sammons, Sylva, Melhuish, Siraj-Blatchford, Taggart, &
Hunt, 2008; Sammons, Sylva, Melhuish, Siraj-Blatchford, Taggart, & Jelicic, 2008).

HLE during upper primary school (age 11).

When children were age 11, parents were again surveyed to report on activities such as the
frequency of internet usage, taking the child out to physical activities and educational visits,
computing activities, and teaching the child different subjects. Four HLE factors were
extracted using exploratory and confirmatory factor analyses3: educational computing
(Cronbach’s a = 0.83), parent—child learning processes (Cronbach’s a = 0.56), individual
child activities (Cronbach’s a = 0.51),

and computer games (Cronbach’s a = 0.56) (Sammons, Sylva, Melhuish, Siraj-Blatchford,
Taggart, Draghici, et al., 2011).

HLE during lower secondary school (age 14).

The HLE measure at age 14 incorporates information sourced not just from the parent but
from the adolescents themselves. This innovation was designed to take account of the
greater independent influence the adolescent, at age 14, could exert over their own home
learning environment. Five HLE

factors were extracted from the individual items using exploratory and confirmatory factor
analyses3: learning support and resources (parents’ reports, Cronbach’s a = 0.68), computer
use (students’ report, Cronbach’s a = 0.68), parental interest in school (parents’ reports,
Cronbach’s a = 0.64), academic enrichment (students’ report, Cronbach’s a = 0.46), and
parental academic supervision (students’ report, Cronbach’s a = 0.56) (Sammons et al.,
2014).

Each of these latent factors measured at age 7, 11, and 14 were then categorised into low
(group of children with scores below one standard deviation from the mean), medium (group
of children with scores between one standard deviation below and above the mean), and
high (group of children with scores above one standard deviation from the mean).4

Analysis strategy

Correlations were used to explore the relationships between different measures of HLE at
various time points. Then, multilevel models were used to take account of clustering in the
EPPSE data set and reflecting the distribution of the sample at different ages in institutional
grouping like primary schools and secondary schools. The categorical version of the early
years HLE measure was used as a predictor for later HLE measures at age 7, 11, and 14,
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while controlling for the effects of various child, family, and neighbourhood background
characteristics. Similarly, the categorical versions of the HLE dimensions at age 7 and 11
were used as predictors for the later HLE dimensions at age 11 and 14, while controlling for
the effects of the same set of background characteristics.

Table 4. Comelations between different HLE measures,

HLE factars at age 7 HLE fsarors at age 11 HLE factors &t age M
ribe rachve inaiey idua|
Fioame Emichment  Expressve Educational leanning child Com it
computing  Interactions autings prlary amputing e ] achiv it Games Enrichment Interest Computer Suppot  Supervi

Early years HLE UL E Q2gees a36~* Q2% o= 032 Q3= —qgr are™ a1 et ettt om
Homé @mputing age 7 i 7 b 0.14%= oS 5 ool o LTl alg™* oqm*
Im2ractions. age J o= 026 Q2= —004 an4~* Q20 —002 alg=* oo
Envichmient age 7 [ 040" 025 LT areEe Qe LT @21 Qe
Expressve play age 7 a3= 020 = Q.43=* =L aog9* Qo agr ooe 0.5
Echeca tional Q.00 LA E Q15 a2er oo

o padting age 11
Interactive beaming s a2y a0l Qg on-

proceses age 11
Individual child aryer Qe o™ @21 008

acthites ag= 11
Computer gamee =015 Q04 000 aor™ o

age 11

v < 0.05. =p < 0.01. "p < 0.001

Results Home learning environment across time — correlational findings (RQ1)

The results of correlational analyses showed that the various dimensions of HLE were
moderately associated with each other over time (see Table 4). The early years HLE
measure was positively and statistically significantly associated with the HLE factors at age
7, 11, and14.The overall index of early HLE was significantly associated with parent—child
enrichment outing/activity outside home (r=0.36) at age 7, parent—child interactive learning
processes (r=0.32) at age 11, but more weakly to the academic enrichment measure (r=
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0.16) at age 14, suggesting that parents who engage in learning activities when the children
are young continue to be involved later as they go through primary and secondary school
(although the frequency of these activities do vary across time). This tendency is also
highlighted by the statistically significant associations between parent—child enrichment
outing/activity outside home at age 7 and parent—child interactive learning processes at age
11 (r=0.40). Activities children do on their own over time were also statistically significantly
associated; expressive play at age 7 was moderately correlated with individual child
activities at age 11 (r=0.43). Parents who reported they interacted more often with their child
on a one-to-one basis during lower primary school (at age 7) doing activities like reading or
listening to the child reading tended to help teach a school subject and join the child during
games or play during upper primary school (r=0.26) and were more likely to report talking
about school work and their children’s experiences at school when they moved into
secondary education at age 14 (r=0.20). Measures of computer usage were also associated
across time. Parents and children who engaged in home computing activities during the first
years of primary school were more likely to report the use of computers for educational
purposes (r=0.22) and computer games (r=0.15) at age 11. The same measure was not
significantly associated with the computer use in secondary school as the later factor is a
relatively specific measure of using the computer for emails or browsing the internet, while
the earlier measures include broader computer-based activities. While expressive play at
age 7 was significantly and negatively associated with computer games (r=-0.11) at age 11,
it was positively associated with computer use at age 14 (r=0.07). Parent — child educational
computing was significantly associated with computer use at age 14 (r=0.15).

Early years HLE as a predictor of later measures of HLE, controlling for background (RQZ2)
The correlational associations described above did not take into account the relative
influence of other background characteristics. Multilevel modelling provides more detailed
results of the net contribution of HLE measures, whilst controlling for individual and family
characteristics, and so enables the identification of the strongest net predictors over time.
Results are reported in effect sizes5 (ES), a statistical measure of the relative strength of
different predictors to facilitate comparisons across various models at different child ages.

The early years HLE was found to be a significant predictor of the later primary and
secondary HLE measures after controlling for associations with other significant child and
family characteristics (see Tables 5, 6 and 7). The early years HLE index significantly
predicted all four measures of HLE in lower primary school (age 7). Higher early years HLE
scores was the strongest predictor of the more frequent parent—child one-to-one interactions
at home at ages 7 (ES=0.69) and 11 (ES=0.71) beyond other individual and family
influences such as SES, salary, parents’ education level, and so forth. Parents who
frequently interacted with their children at preschool age were more likely to take them out
for museum and library visits (ES=0.91) or use the computer with them for educational
purposes at age 7 (ES=0.44). Higher early HLE scores also predicted greater parental
interest in their children’s later secondary school experiences at age 14 (ES=0.31). Children
who experienced a very high early years HLE were significantly more likely to engage in
expressive play at age 7 (ES=0.65), in individual activities at age 11 (ES=0.56), and in
enrichment activities at age 14 (ES=0.35). The findings reveal that the relationship between
the early years HLE and later manifestations of home learning linked to parent—child
interactions tends to be sustained over time. Thus, when the child was older, at age 11, the
early years HLE remained the strongest predictor of interactive learning processes in upper



primary school (ES=0.71). However, it is important to note that the early years HLE did not
predict the child’s involvement in computer games at age 11. This suggests that computer
may be viewed differently in relation to learning at home. At the time of the research when
children were in primary school (at the turn of the millennium in the early 2000s), there were
rapid developments in IT availability and use at home. This may have shaped family and
children’s activities and changes in the ways they use computers over time. On the other
hand, the early years HLE was a positive and significant predictor of parents’ reported
engagement with the child in educational computing at age 11 (ES=0.42) and in lower
secondary school of computer use (internet) at age 14 (ES=0.47).

HLE measures at age 7 as predictors of later measures of HLE Parents who took their
children to educational visits to museums or parks at age 7, were also more likely to engage
in interactive learning activities at age 11(ES=1.04) and use the computer as a learning
resource at age 11 and 14, while the children were significantly more likely to read and use
the library at age 11 and 14 (see Tables 6 and 7). Similarly, children who engaged in
expressive play at age 7 continued to participate in individual activities at age 11 (ES=0.88).
As expected, high levels of parent—child one-to-one interactions at age 7 significantly
predicted subsequent parent—child interactive learning processes at age 11 (ES=0.64) and
children’s individual activities (ES=0.39). It also predicted, but to a lesser extent, parental
academic supervision (ES=0.48), parental interest in school (ES=0.42), and parental support
(ES=0.39) in lower secondary education when the sample were age 14. Parents’ using the
computer at home with their 7-year-old child was a statistically significant predictor of using
the computer for educational purposes (ES=0.60) or for games (ES=0.38) when the child
was older, at 11, or of parents providing more learning support and resources at age 14
(ES=0.35).



Table 5. Contextualised models for lower primary school measures of HLE at age 7.
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Table 5. Continued.
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Table 6. Continued.
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Cenfl. [ Sipe Sig  Coefl  Emer Sre G [ Sre Sy Coefl Eria S S
3+ siblings a.12 0.09 [iRLY an 004 awg - a.m 0.08 0.m 020 008 027 "
Parents” highest SES at age 3/5 (Ref = Professional, Non-Manuml)
Oher peolesional nos- 0B a9 0. a3 004 ao? am 0\ Liie) =005 008 =006
manual
Silled ron-manual 0. AL —0m - 004 —a02 .00 0| am =05 o9 —ao?
Shalled manual =003 an =04 =02 0% =005 0.2 .04 o.ar =12 ala =018
Sem shollad e -0.8 -007  00e 019 oo 0 LT3 ez an o3
U e .58 a2 =& - =019 LR ¢] —as52 -0 oo =048 =015 20 =an
HNewer worked =003 a2l =004 =008 Q10 =025 =006 007 =0.1 =000 020 =000
Family salawy af age T [Ref=No Salary)
£2500-15 000 salary .02 ao? o.M 004 003 a0s =008 o =0.18 004 006 =1
£17.500-27 500 salary 0w ood 0.m aor  am aia ol om o a5 007 o7
E30000-35000 slary =004 a09 =04 a5 LT a4 o 0m\ 009 =003 008 —004
E37.500-66000 wlagy an oo [/RE] LT T ] Qi am om 0.m =003 007 =04
EGT.500-132,000 salary .13 12 [/ ] LT L1113 AL o 0.04 o 19 o -7
Mather's highest gualicabons kevel & age 135 Ref= None)
Vocational T L L T UL o om [ L T ] ane
Academic ae 16 030 aos 03 an L] ag - 0\ 0m 0. an oaar ais
Academic age 18 a2 an om - L T ] as4 = 0 om [ LI a1z a0e ans
Degre or hgher degres 014 @ 0 a2 s ass = T [E T T —ani
Oathed prode sional =002 an =00 =09 Li ] =024 o 0. o.ar =027 [IA1} =037
Mother's age =am aod =018 =007 @ —0za = 0| om =012 =010 004 -a1 -
Inerept 122 aa e 1 0.08 - am 0.06 b L8 LiRE-} e
Variane Level 2 Qo0  aod e e 0.m - Qo0 Qoo e LT T
Variane Level 1 Q69 Qo3 e a4 om - 0o a0o e as3 a0z e
Taal Variane as9 o4 0.0 053
Numbser of Ohsenations 1364 1,364 1364 1,364
Number of Geoups a7 a7 &7 a7
Deviance [=1x Log ERFETL 18310 15404 0760
Festricted LikeMhood)
Intra-Class Correlation 100 0000 0000 (i T 0000 0000 1T T ]
% Redudion Student 1845 518 B 1861
Varianca
% Reduction School Varlanee 100,00 i 100.00 29
% Fedudion Total Varance .78 304 81 1904

*p <005, =p <0.01. *°p < 0.001.
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Table 7. Contextualsed models for lower secondary school measures of HLE at age 14,

Enrichment at age W Intem st at age 14 Computer at age 14 Support at age 14 Supervision at age 14
Std  Effea Sid  Eied S Efea Sul  Effea S5id  Hied
Coeff.  Error S Sig Coeffl. Evor Soe Sg  (oeffl.  Eror Sze Sig Coeff  Evor Sie Sg  (oeff  Enar Soe  Sig
Early Years HLE [Ref= 0-13)
=19 ol4 0w aw =002 017 =001 0ss oM on - =008 027 -0 =006 0.15 -0.06
A-24 a2r om LA [ L R o ars 0¥ 026 -2 o —an 13 005 =02
5-12 an ow an a7 o oz 110 o o.m = =004 027 -0 =022 015 =00
=33 a4 o s ¢ o3 0.8 a3 - 137 o4 o4y Q30 030 a5 —020 0.8 —.18
HLE Home Competing age T Ref = Low)
HLE Home Computing —010 Q.11 —0ar aos 0.10 0.04 034 03 0.2 a4d 06 ox * a0l 00 om
Medium
HLE Home Ciom puting als oM i ] aor 012 0.06 a3r 03 013 ass 02X 035 a1 an ('R}
High
HLE imeramion age 7 Ref= Low)
HLE Imberaction a6 o3 an 40 omn 033 ** -005 05 -0um 43 s oz * a3l oW [
Medium
HLE Inieraction High —a01 oW -0m as1 a7 o4z = -5 0¥ —0X0 are o2 03 - a5z aas 048 ==
HLE Envichment Duting age 7 (Ref = Low)
HLE Emrichment 33 o i T 010 e 008 04 o3 .08 os4 o2 0|l - w3 a2 (1]
Outings Medium
HLE Enrichment 040 02X s * —003 08 o ar3 a4 0.08 1w 0 05) e e 0I5 o4
Ouling: Hgh
HLE Expressve Pay age 7 (Ref =Lowd
HLE Pay Medium =003 013 -am a1z on on as1 0% .18 =apa 017 -0m =008 00 -0
HLE May Hagh —aa2 a1? =0.m an o4 009 022 034 0.08 Qs o2 0.0 s 013 05
HLE Educational Computing age 11 (Ref = Lowg
HLE Edumnonal a4 oM 0.8 =0ds 0.2 =005 030 03 0.1a ai oW a5 =0dé o.M =006
Medum
HLE Edumnonal =049 020 =035 * =a1a o017 =008 126 04 04 " a4 o028 aar =003 0.5 =008
Computing high
HLE Learning age 11 Ref= Low)
HLE Leaming Medium aoz Q16 am [ E N RE] 030 = -01% 031 006 a40 o1 1] a3 oz [
HLE Laarning High awl an o.13 a44 018 0% * =051 048 =i, 18 e o029 085 e asa 0.8 045 =
HLE individunl gativities age 17 Ref= Low]
HLE Irdivichal ans oM .04 =014 012 -an =001 03 -0.00 =026 019 =013 =110 0N -0m
Acties Medium
a7 oW L] =014 017 -aa2 =030 03 -0 =04 07 =01 =022 0.M -0
Kontinued |
Table 7, Continued,
Enrichment at age 14 Intemst at age 14 Computer at age 14 Support at age 14 Supervision at age 14
Sid  Efed Sid  Bied S Hied S Hied Sl Hiea
Coeff.  Emar  Sge Sg Coeffl  Evor  Soe Sg (oeff  Evor S@e Sig Goeff  Emor Se Sg  (oeff  Evor Sme  Sig
HLE individual
Activities High
HLE Computer games age 11 (Ref'= Lowd
HLE Computer Games =011 092 -008 -024 00 -0 * a6 oM 0o =012 06 006 =007 oW -0
Medem
HLE Computer Games  —000 017  —Q00 -a1e 015 013 @z 03 L] -029 03\ 015 a7 o1 a7
High
Girls or Gander 33 0w L —0e 08 o 088 008 03 = —-0a7 002 —0 e ooF e
Ref=Bays)
Exfwmvie growp [Ref = i UK Hestage)
White European [l ] oM =007 O0n 005 126 046 [ =012 03 006 aoz oa7 a2
Heilage
Bad: Caribbean 03 o= s -1 03 015 035 05 iz 046 039 on e 0m 0is
Hertage
Back Afican Herftage [T ] s 030 03 e ] -042 081 015 137 o057 o * ass 03 [
Any Onter Ethric a7y oM asz * 06 03 o as7 on [ L] a5y 08 0.30 =012 0@ -an
Minoaty
Indian 045 0m o a0 0% 0.08 =048 060 =016 129 04 065 a4 oz [ }F)
Pk isani 088 0. as2 v =000 03 =0.00 =067 051 =023 aeF 03 0s) " a om [iRL
Ea ngladeshi 060 0.5 o4 -065 05 053 -114 113 040 -0 o7 -0 -045 048 04
Mived Bace 028 0.2 0.20 an 07 .00 058 04 020 0ar o0 o =002 015 =002
Number of shiings ar age 35 Ref= No Sblings)
1 sibling =005 011 =004 =008 0.0 =007 ago  ox 0.00 o 008 om LT ] 0.4
2 siblings 15 02 —amn 17 o 0.4 035 oM oz —-a15 08 —0.08 —008 0.9 -0
3+ siblings =033 015 =008 =037 0M -0x; * [ K] a7 =032 0n =08 =015 012 =04
Pawenis’ hghest SES ar age 1/5 [Ref = Proils siomal, Noa-Manel)
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HLE measures at age 11 as predictors of HLE measures at age 14

Parents who joined with their children in sport activities, games, or in visiting a museum at
age 11 tended to be more likely to report that they helped them with difficult homework,
using the internet or with downloading educational software at age 14 (ES=0.55, see Table
7). According to their own reports, these parents also showed significantly more interest in
their children’s school experiences by talking to them about school work and General
Certificate of Secondary Education (GCSE) subjects (ES=0.36). Their children experienced
higher levels of parent supervision of learning at home at age 14 as these parents reported
they checked homework was completed (ES=0.45). Children who frequently used the
computer at age 11 were significantly more likely to use it at age 14 as well, but interestingly
they were significantly less likely to report they read for pleasure or went on educational
visits with family. This was found even when the effect of child gender was controlled in the
models (gender being associated with different patterns of reported computer use).

Discussion

This paper makes a new contribution to the existing literature on home learning
environments by showing how various measures of the children’s and adolescents’ HLE
collected at different ages are associated over time when their individual and family
background characteristics were controlled. It also focuses on multiple dimensions of HLE
based on parent reports at different ages, covering a wide range of parent—child interactive
activities (reading and playing together), parent—child shared activities (using the computer
or participating in sport), individual children activities (dance, painting, reading), computer
use, learning and playing activities, but also parental learning support and supervision in
adolescence. At age 14, data from questionnaire reports from both parents and adolescents
themselves were included. The paper provides evidence of the reliability and robustness of
these new measures at different ages and evidence of predictive validity over time through
follow up of the same sample across pre-school, primary, and lower secondary phases of
education. These measures provide new and broader insight into the types of home learning
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activities parents and children engaged in at different ages in England during the first decade
or so of the new millennium. In line with previous studies, parents who were providing a
stimulating and rich HLE in the early years were also more likely to continue to provide
stimulating home learning environments when children were older (Sy, Gottfried, & Gottfried,
2013). This was evident in terms of correlational associations but also when relevant family
background characteristics were controlled for in the multilevel models. As the
Bronfenbrenner ecological model (Bronfenbrenner,1994) suggests, the effects of early years
HLE were stronger on HLE dimensions measured closer in time (at age 7 and 11, a proximal
effect), and weaker effects were found for HLE dimensions measured later in time (in
adolescence, a more distal effect). Also, the strength of the relationships depended on the
nature/content/ type of the activities, similar (proximal) activities being more strongly
associated over time than different ones. Thus, especially strong effects were found for the
early years HLE and parent—child one-to-one interactions at age 7 and 11. Moreover, strong
effects were also found for enrichment activities at age 7 when predicting interactive learning
activities at age 11 but also between individual activities like expressive play at age 7 and
dancing or painting at age 11.

Parental engagement in interactive learning activities at age 11 significantly predicted their
involvement and support of their child’s learning at age 14. This may also reflect parents’
perceptions of changes in children’s needs, where at later ages the parental educational
involvement is less active in terms of school visits or interactions with the teachers, but more
supportive and encouraging of adolescents’ autonomy and independence (Kaplan Toren,
2013). Computer-related activities measured at different ages showed distinct patterns of
association. The situation may be complicated by the growth in different types of IT activities
and increases in parents’ own skills as well as changes in children’s skills and interests as
they developed. The project did not measure the use of tablets or smart phones as they
were not common at younger ages, but clearly these are now a major part of even young
children’s lives a decade later. Thus, the historical context should be borne in mind in
interpreting these findings.

When considering the findings, it should be noted that the various background predictors
showed strong associations with the early years HLE measure in this study. Thus, the early
years HLE may “absorb” some of the effects of most family background characteristics in the
multilevel models that investigate the HLE at later ages. Nonetheless, it is interesting to note
that some of the background characteristics remained significant predictors of later HLE,
even when the effect of the early years HLE was controlled. Thus, SES was still significantly
related to enrichment activities at age 7 and academic enrichment at age 14, with more
disadvantaged students making fewer visits to libraries and museums during lower primary
school and secondary school. This supports the findings of national and longitudinal studies
conducted in the US that indicate that poor children were less likely to visit libraries and
museums, go on educational trips, or attend theatrical performances (Bradley & Corwyn,
2002;Bradley et al., 2001; Brooks-Gunnetal.,1995).The findings, however, also throw more
light on how low SES may increase the risk of poor educational outcomes and compound
the effects of socioeconomic disadvantage by shaping home learning experiences and
parental activities with children at different ages. For example, the results show that parents
with low SES were less likely to engage in learning activities with their child at younger ages
or in school-related activities like supervising/helping with homework later in secondary
school. Such parents may feel less confident about getting involved with the school activities
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because they may lack the knowledge about the school system, or because of their own
poor educational experiences (Lee & Bowen, 2006). On the other hand, parents with a high
SES may be more aware of the importance of education for success at school and
employment prospects in future, and this may result in different ways of supporting their
children at different ages and stages of schooling (Davis-Kean, 2005; Hartas, 2011; Jeynes,
2007). This reveals the importance of studying change and stability in children’s HLE
experiences from pre-school age into adolescence (Sammons, Toth, Sylva, Melhuish, etal.,
2015) and addressing different features of HLE experiences in different phases of education.
Elsewhere, we have shown how the HLE predicts differences in children’s attainment and
academic progress as well as other important learning-related behaviours such as self-
regulation (Sammons, Toth, & Sylva, 2015; Sammons, Toth, Sylva, Melhuish,et al.,2015).
The differences in HLE experiences over time are associated with background
characteristics and with educational outcomes, thus being an important feature to study
further to understand the long standing patterns of equity differences in outcomes evident in
England, but also in many other countries (Sammons, Toth, & Sylva, 2018).

Various measures of disadvantage seem to be stronger predictors of the early years HLE
pointing to the potential of early intervention work with parents to address the equity gap
(Sammons, 2010). At later ages, it may be more important to differentiate support (tailored
programmes) to address different aspects of children or young people’s HLE experiences.
Further research would be of value to explore the role of background characteristics in
shaping the HLE at different ages in various country contexts and to establish whether
different forms of HLE support (in school or working with parents) may be more effective in
narrowing the equity gap in learning experiences in and out of home as well as the
attainment gap.

Longitudinal research that follows up children and families across different phases of
education, such as the EPPSE study in England, can provide further insights into the role of
home learning environments and how experiences at home play a part in shaping
educational outcomes. Elsewhere, we have discussed findings on the relationships between
children’s academic outcomes at different ages and their specific HLE experiences based on
the various measures used in this paper (Sammons et al., 2014; Sammons, Toth, & Sylva,
2015; Sammons, Toth, Sylva, Melhuish, et al., 2015). Here, we have explored in more detall
the ways family characteristics and children’s HLE experiences are also associated and
similarities and differences in these patterns of association at different child ages from early
years to primary into secondary schooling. In order to reduce the consequences of social
disadvantage and address the large equity gap in educational outcomes evident in many
systems, it is important to recognise the way home learning experiences are related to other
measures of family disadvantage and how these may interact or compound the effects of
socioeconomic disadvantage typically measured by indicators such as family salary, SES, or
parents’ education levels treated in isolation. There are implications for policies that promote
equity and combat the adverse impacts of disadvantage via early intervention and parenting
programmes. These were designed to help parents support their children’s learning at home
and in school (Higgins & Katsipataki, 2015; Sylva, 2013).

Limitations

The original EPPSE sample was drawn from a stratified random sample of pre-schools with
a “home” group recruited at school entry. It is thus in contrast to birth cohort studies, not a
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random national sample, and the results cannot be generalized. Nonetheless, the
characteristics of the EPPSE sample were found to be broadly representative of the national
picture for children at different ages in schools in England in terms of characteristics in the
Department for Education National Pupil Data base, for example (Sammons et al., 2018;
Sylva et al., 2010). The measures of the parent—child activities are based on parent self-
report at ages 3, 7, and 11 and a combination of parent and adolescent self-reports atagel4.
Thus, there is the danger of recall bias and social desirability. Even so, the measures do
demonstrate internal validity and predictive validity. Other research approaches such as
personal digital devices for parents to record engagement in activities with their children or
observations might provide different insights and enable alternative measures of the HLE to
be developed. Although the sample is fairly large and includes rich data to explore the
associations and effects of a range of background characteristics as predictors of the various
HLE measures at different ages, it is linked to a particular context and time frame (England
in the early 215 millennium). The rapid expansion of new developments in IT means that the
HLE measures related to home computing may be dated now and of limited replicability. The
children were in pre-school and primary school before smart phones and tablets were as
widespread as it is now the case when they have become a major feature of children’s
learning activities at home and school and a vital communication tool in terms of social
media. New research is needed to explore the way home learning activities and
environments are related to digital technologies and their associations with other measures
of HLE at different ages and how these may shape children’s learning experiences at home
and help to influence their educational outcomes.

Notes

1. Family SES was calculated by considering the highest SES status of the mother or the
father in their current occupation at entry to the study.

2. Based on data collected by parent questionnaires completed when students were in
KeyStage 1 (ages 5-6 years) of primary school.

3. These continuous measures were used as HLE outcomes (dependent variables) in the
multilevel models.

4. These categorical versions of the HLE measures were used as predictors of later HLE
(dependent variables) in the multilevel models.

5. Effect sizes (ES) provide a measure of the strength of the relationships between different
predictors and the outcomes under study. For more details on ES, see Elliot and Sammons
(2004).

Funding This study was part of a research project (EPPSE3-16) funded by the Department
of Education, UK.
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