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Abstract Children’s cognitive development has a neural

basis, yet children’s learning is facilitated by interactions

with more knowledgeable others. Young children experi-

ence such interactions in the context of the home learning

environment (HLE), when parents support children’s

thinking and learning during everyday activities. Conse-

quently, one way to improve children’s cognitive abilities

may be to enhance the quality of the HLE. In this study a

non-intensive intervention was developed to improve both,

HLE and children’s cognitive abilities. The sample con-

sisted of 113 Australian 4-year-old children and their par-

ents. All parents were invited to participate in a two-part

intervention that included firstly attending a group meeting

at which information regarding the HLE was provided, and

secondly participating in an additional individual session

that introduced the principles of counting and dialogic

reading. HLE and children’s concept formation, as an

indicator of fluid reasoning, were assessed before and after

the intervention. Families and children in the intervention

group showed significantly greater gains than the control

group, both in the quality of HLD and the children’s con-

cept formation than members of the control group. Results

indicate that non-intensive family interventions may posi-

tively impact on HLE and children’s fluid reasoning.

Keywords Home learning environment (HLE) � Concept

formation � Fluid reasoning � Non-intensive intervention �
Preschool children � Australian sample

Introduction

The ability to reason, form concepts and solve problems,

whilst simultaneously incorporating novel information and

rules, can be described as fluid reasoning (Au et al. 2015).

The importance of children developing problem solving

skills and processes is a key tenet of the Early Years

Learning Framework for Australia (Department of Educa-

tion, Employment and Workplace Relations 2009). The

pedagogical implications are apparent: fluid reasoning is a

critical component of intelligence and consequently

important for later academic success (Schneider et al.

2014). Research shows that fluid reasoning is closely

associated with both, mathematical and literacy skills

(Evans et al. 2001; Floyd et al. 2003).

Learning begins long before children start formal

school-based education. Interventions that focus on con-

necting new concepts with prior knowledge, that use

demonstrations and guided practice, and provide feedback

on performance appear to make a difference for children’s

development (Klauer et al. 2002). A significant association

has been found between children’s gains in fluid reasoning

and their attendance of ‘high dosage’ early childhood

education and care programs that delivered play-based

learning activities underpinned by unambiguous learning

concepts (Cohrssen et al. 2014). Such interventions may

also be implemented in the home learning environment

(HLE) where a child typically spends significant amounts

of time in the early years, actively interacting with his or

her parents (Lukie et al. 2014). The HLE has proven to be a
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significant predictor of young children’s abilities such as

literacy (e.g. Niklas and Schneider 2013; Sénéchal and

LeFevre 2002), numeracy (e.g. Anders et al. 2012; Niklas

and Schneider 2014) or even behavioural outcomes (e.g.

Schmiedeler et al. 2014).

Few studies have focused on the association between the

HLE and fluid reasoning as an indicator of cognitive

ability. In addition, few attempts have focused on sup-

porting parents to create a favourable HLE for their chil-

dren in order to enhance their fluid reasoning. This study

introduces a non-intensive intervention in the HLE and

explores the effects on both, the HLE and children’s con-

cept formation as an indicator for fluid reasoning.

Improving Children’s Cognitive Abilities

Intelligence is the psychological construct that has been

studied most, and whilst the stability of cognitive ability is

fairly high from school age onward, there is much fluctua-

tion and change in children’s demonstrated intelligence

when measured with standardized assessment instruments

during the pre-school and kindergarten years (e.g. Schnei-

der et al. 2014; Watkins and Smith 2013). Induction and

fluid reasoning skills form a key component of such mea-

sures of intelligence. Here, a person is required to reason,

form concepts and solve problems, whilst recognising

underlying rules by detecting regularities and making gen-

eralizations by comparative processes (Klauer et al. 2002).

Whilst children are born with innate abilities (Gelman

and Butterworth 2005), what children learn is also deter-

mined by their interactions with people, objects and events

in their environment (e.g. Cooke and Buchholz 2005; cf.

Vygotsky 1978). Great variation exists in the environments

in which children live and grow, yet play and human

relationships form the common context for children’s

learning and for advancing their thinking. Consequently,

the relational processes that occur when young children

engage with others build a platform for advancing chil-

dren’s fluid reasoning skills, and in this way influence

academic learning (cf. Klauer 1996).

Certainly, interventions have been used successfully in

training studies that promote children’s cognitive abilities

(e.g. Au et al. 2015; Klauer et al. 2002). For instance,

Klauer et al. (2002) implemented a 5-week training pro-

gram which involved two 45-min training sessions each

week. During these sessions, small groups of children were

taught a three-step process involving recognizing and dif-

ferentiating between different types of problems, finding

appropriate solutions to the problems, and checking their

solutions. In addition, the researchers attempted to teach

the children to transfer their problem-solving strategies, as

appropriate, to other problems they encountered. The

findings indicate that the intervention improved

performance on inductive tasks and to a lesser extent, on

non-inductive tasks as well.

Such results have often been replicated. In a meta-

analysis that included 74 intervention studies, an average

effect size of d = .52 was found for the improvement of

performance in intelligence tests (Klauer and Phye 2008).

Training that targeted inductive and fluid reasoning led to

positive long-term effects on fluid intelligence and to

positive transfer effects on academic performance.

Home Learning Environment and Children’s

Cognitive Abilities

Joint problem solving is central to the socialization process

(Gauvain 2001), and shared interactions of this nature are

apparent from birth, at times initiated by the infant and at

other times by the caregiver. As a child’s understandings

and independent skills develop, interactions with others

evolve and typically, adults scaffold children’s learning

and abilities (Vygotsky 1978). Cognitive development is

thus both an individual and a social process: in the context

of the home environment, by jointly attending to matters

and solving problems in conjunction with more knowl-

edgeable others, children develop understandings that

become the foundation of knowledge and dispositions

toward further learning as well as future problem solving.

One context for such social processes is the HLE. In

comparison with other more distal family characteristics

known to influence child development, such as socio-eco-

nomic status (SES) or migration status, the HLE as a

child’s primary learning environment is more readily

manipulated (Molfese et al. 1997). Several studies have

focused on family literacy programs, showing that inter-

ventions in the home literacy environment are successful in

enhancing children’s literacy abilities (e.g. Niklas and

Schneider 2015; Sénéchal and Young 2008). Some studies

have investigated the impact of supporting mathematical

competencies in the home learning environment (e.g.

Niklas et al., in press; Sheldon and Epstein 2005; Starkey

and Klein 2000), but few studies have focused on the

association of the HLE with cognitive abilities such as fluid

reasoning.

Correlations between the HLE and intelligence reported

in studies that focused on literacy or numeracy learning

reflect small to medium effect size associations (e.g.

Kleemans et al. 2012; Niklas and Schneider 2013). In a

recent analysis by Frumkin (2013), the HLE proved to be a

significant predictor of the Bracken Basic Concept Scale,

explaining about 11 % of variance for 3 year old children

(see also results of Bradley and Caldwell 1980). In addi-

tion, Molfese et al. (1997) showed that the early HLE was

an important predictor of children’s intelligence, even

when controlling for SES and biomedical risk conditions.
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Given firstly that interventions in the context of the HLE

supported children’s literacy, numeracy and behavioural

development, and secondly that fluid reasoning can be

trained, one may expect a high quality HLE characterised

by supportive parent–child-interactions to be associated

with children’s cognitive development as well.

Research Focus

Although the impact of the HLE on precursors of numeracy

and literacy acquisition has been explored in several

studies (e.g. Anders et al. 2012; Niklas and Schneider

2013, 2014), little is known about the impact of the HLE on

more general cognitive skills such as fluid reasoning. The

question also remains what kind and how much interven-

tion may be sufficient to improve the learning environment

and thereby enhance cognitive competencies of children

living in these environments.

To explore these questions, we conducted a non-inten-

sive intervention study in one local government area in the

city of Melbourne, Australia. The study was designed to

increase the quality of interactions between parents and

children in the home learning environment by equipping a

subsample of parents with knowledge of (1) the importance

of the home learning environment, and (2) the principles of

counting and dialogic reading. We assumed that an inter-

vention of this nature may be sufficient to increase the

instructive quality of the HLE and better support children’s

fluid reasoning when compared with families not partici-

pating in the intervention.

Methods

Sample

All 113 participating children attended one of four early

childhood education and care (ECEC) centres located in

one municipal area of Greater Melbourne, Victoria. After

obtaining approval from local government, formal consent

to conduct the study was obtained from the respective

centre coordinators, directors and kindergarten teachers. In

addition, the project had been approved by the Human

Research Ethics Committee of the University of Melbourne

(Ethics ID: 1341202.2). Each family with a child attending

the program catering to children in the year prior to com-

mencing formal school education was invited to participate

in the study. Members of the research team were on hand at

the start of the academic year to obtain consent from par-

ents and caregivers and to answer questions at times when

parents or family members brought their child to the centre

or collected them at the end of the day.

Boys (57.8 %) outnumbered girls (42.2 %) in the sam-

ple, with a mean age of approximately 4 years and

5 months (SD 3.9 months) at t1. About 9 % of the sample

spoke a language other than English as the main language

at home. In 38.5 % of the sample, at least one of the par-

ents, or the child, was born outside Australia. However,

when participants born in a country in which English is an

official language are excluded from the migrant group, the

overall percentage decreases to about 22 %. The highest

level of education in a household was, in most cases, a

university degree. However, about 15 % of the households

in the sample had either almost no schooling, had com-

pleted Year 10 or 12, or had a TAFE1 certificate as their

highest level of education.

The first-round assessment of children took place in the

kindergarten rooms during February and March (t1). Sec-

ond-round assessments were conducted between mid-July

and mid-September (t2). Each round of assessment took

approximately 5–6 weeks to complete.

Seven children were withdrawn from their centres

between t1 and t2; one of these children was in the inter-

vention group. This subsample of seven children did not

differ significantly from the remaining children in regard to

sex, age, migration background, main language, parental

education, HLE, and children’s fluid reasoning skills

(t tests; all p’s[ .05).

Assessment of Fluid Reasoning

The Woodcock–Johnson III ‘concept formation’ subtest

was selected from the battery of tests of cognition to assess

children’s fluid reasoning skills (WJIII; Mather and

Woodcock 2001; McGrew et al. 2001). The Woodcock–

Johnson III is a standardized, normed measure of cognition

frequently used to measure children’s cognitive abilities

(e.g. Howell and Kemp 2010).

The concept formation tasks require rule application and

frequent switching from one rule to another. It is a broad

measure of the ability to reason, form concepts and solve

problems, using unfamiliar information or novel proce-

dures. For each presented item, the child tries to determine

the rule that distinguishes a set of symbols into two groups.

Differing from other assessment tasks, the child receives

feedback on performance during the concept formation test

and if errors are made, correct responses are pointed out

and explained (Median Test Reliability = .94).

1 Acronym for Technical and Further Education institutions;

providers of vocational education and training.
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Primary Caregivers’ Participation

Coinciding with the periods of child assessments, primary

caregivers were requested to complete surveys about child

and family characteristics and the home learning environ-

ment. Parents were requested to report on various aspects

of the HLE (see ‘‘Appendix’’). HLE was measured by ten

questions that focused on cognitive activities at home (for

example, ‘We often play memory or thinking games at

home (such as Concentration or Snap)’), numeracy activ-

ities (for example, ‘How often do you play games with

your child that involve dice?’), literacy activities at home

(for example, ‘At home, we often talk about things we have

read’), and parents’ teaching of mathematical or literacy

concepts (for example, ‘At home, I often explain to my

child how to do simple sums or how to divide, for example,

apples among people or a cake into pieces’).

Each item was rated on a five-point scale (for example,

‘several times a week’ to ‘never’ or ‘very true’ to ‘not

true’). Values of 4–0 were accordingly assigned. Ninety-

two parents returned the survey at t1 and the sum score was

a reliable measure of the home learning environment

(Cronbach’s a = .74 and .63; rtt = .64) with a mean score

of M = 25.7 and SD = 6.3 and observed values ranging

from 9 to 40.

Seventy parents returned the survey at t2. In addition to

the questions on the HLE, parents who took part in the

intervention were asked to answer questions on the inter-

vention and whether it changed the way they had approa-

ched instructing their children at home.

Intervention

Immediately after the baseline child assessments were

completed, primary caregivers/parents of participating

children were invited to attend a parents’ information

evening held after hours at each of the four ECEC centres.

Of the 113 children participating in the study, the parents

of 37 children attended an information session. At each

parents’ evening, the lead researchers delivered a 40-min

PowerPoint presentation that (1) discussed the importance

of supporting children’s numeracy and literacy skills in the

home environment in general, and how to engage in

meaningful interactions with their child that foster thinking

and learning; (2) provided a hand-out which offered sug-

gestions about how to support emerging child skills in a

purposeful manner; and (3) invited those parents present to

take part in an individualised session with their child at a

later date. This later session included playing a dice game

and reading a children’s book. All parents accepted this

invitation. Parents who did not attend the parents’ evening

were not invited to take part in the individualised session.

Suggestions about supporting children’s emerging skills

included playing word, rhyming, dice, number and memory

games, having frequent conversations with the child, vis-

iting libraries regularly, practising using numbers in

everyday life, and demonstrating that we use mathematical

thinking often in everyday life. In addition, parents were

reminded that they act as models for their child and that the

child is likely to copy their behaviour and adopt their

attitudes.

The individualised sessions were held at the children’s

ECEC settings and each lasted approximately 30–45 min. At

this session, each child received a dice-based counting game,

and parents received coaching on supporting their child’s

emerging mastery of the counting principles, and were pro-

vided with a handout on the game (Gelman and Gallistel

1978). The dice game required each player to roll a die,

identify the number rolled, and count a corresponding

number of coloured counters from a pile in the centre of the

table. Results were then compared between players and

children were required to think about concepts such as ‘more

than’, ‘less than’ and ‘the same as’ and articulate their rea-

soning. Each child also received a copy of a popular chil-

dren’s storybook (Dodd 1984, Hairy Maclary from

Donaldson’s Dairy). Parents read the book with their chil-

dren and were observed during this reading session. They

then received feedback on their reading, along with coaching

on how to enact the key aspects of dialogic reading with their

child. Examples of dialogic reading strategies include

encouraging the child to complete the blank at the end of a

sentence when the adult pauses in a meaningful manner,

asking questions about the book and encouraging the child to

recall and retell the story, encouraging the child’s higher

order thinking by asking ‘wh-questions’, and linking the

story with the child’s personal lived experience (Cohrssen

et al. in press; US Department of Education 2007). This

approach uses the content of the story as the platform for

back-and-forth dialogues between parent and child and

thereby provides opportunities for questioning that encour-

age children to engage in rich and complex thinking (Doyle

and Bramwell 2006).

For the purposes of this study, the ‘intervention group’

includes those children whose parents attended the parents’

evening and in addition, participated in the individualised

session. The non-intervention group includes those chil-

dren whose parents did not attend the parents’ evening and

consequently did also not take part in the individualised

session. The study design is not experimental as families

self-selected into these groups. However, participating and

non-participating children and families did not differ sig-

nificantly in child age, sex, main language or concept

formation at t1 (t tests; all p’s[ .05). In addition, they did

not differ in parental education level, parental interest in

children’s schooling, the HLE and migration background

(t tests; all p’s[ .05).
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Results

Table 1 provides an overview of the correlations between

all variables as well as descriptive statistics for HLE and

concept formation.

Boys in the sample were older than girls and older

children showed greater performance on concept forma-

tion. Both, the highest parental education in the household

and children’s main language were not significantly asso-

ciated with the other variables. However, children speaking

a language other than English as the main language tended

to be boys in this sample and showed a tendency to live in a

more favourable HLE at t2. Finally, HLE was significantly

associated with children’s concept formation and the cor-

relations between measures (r = .20–.33) indicate small to

medium effect sizes.

In a second step, we analysed whether the intervention

had some effect on the home learning environment. First,

we checked at t1 whether parents in the intervention group

planned to change their HLE, taking the information pro-

vided at the parents’ evening and the individual sessions

into account. In addition, these parents were asked at t2

whether the received information changed the way they

had interacted with their children. Of the intervention

parents, 89 % planned to change their HLE to incorporate

the information they were provided, more than 80 %

indicated that they had adapted their approach to support-

ive activities at home.

We then calculated analyses of variance with repeated

measurements for the overall HLE to test for differences

between the participating and non-participating group in

the development of the HLE. There was a significant effect

of time with F (1, 53) = 23.22 (p\ .001; g2 = .31).

Independent of the intervention, families in the sample

improved their HLE between t1 and t2 as indicated in the

means (see Table 1). The interaction between intervention

and time was also statistically significant with F (1,

53) = 8.29 (p\ .01; g2 = .14) showing that the inter-

vention and the non-participating group differed in the

change of the HLE between t1 and t2. As can be seen from

Fig. 1, both groups improved their HLEs. Whereas there

was no significant difference between both groups in regard

to their HLE at t1, there was a marginally significant dif-

ference between them at t2 (t(67) = 1.77; p\ .10;

d = .44). Consequently, both groups not only differed

significantly in their development of HLE with the inter-

vention group showing a difference of about 4.5 points in

comparison with about 1 point in the non-intervention

group (large effect size), but the intervention group also

tended to provide a more favourable HLE at t2 (small to

medium effect size).

As a last step, an analysis of variance with repeated

measurements for concept formation was conducted, with

child age and sex as control variables (repeated-measures

ANCOVA). There was no significant effect for time or the

control variables (all p’s[ .05). However, a statistically

significant interaction (small to medium effect size)

Table 1 Correlational analyses

of the study variables and

descriptive statistics for the

home learning environment

(HLE) and concept formation

2 3 4 5 6 7 8 M (SD)

1. Age at t1 in months .20* .07 -.19# -.04 .15 .21* .24* 52.65 (3.93)

2. Sex (0 = $; 1 = #) -.19# -.11 .14 .02 .06 .05

3. Main languagea .07 .03 -.20# .14 .07

4. Parental education -.02 .13 .12 .15

5. HLE t1 .64*** .27** .24* 26.92 (5.71)

6. HLE t2 .20# .33** 29.51 (5.07)

7. Concept formation t1 .46*** 5.65 (5.32)

8. Concept formation t2 10.80 (6.02)

# p\ .10; * p\ .05; ** p\ .01; *** p\ .001
a 0 = another language than English; 1 = English as main language

Fig. 1 Home learning environment before and after intervention for

intervention and non-intervention group
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between time and intervention group was found;

F (1102) = 5.80 (p\ .05; g2 = .06). Figure 2 presents the

development of concept formation for both groups con-

trolled for sex and age.

As can be seen in Fig. 2, children in both groups

demonstrated gains in concept formation. However, after

starting at about the same level, children in the intervention

group clearly showed a steeper ‘growth’ slope. On average,

children in the intervention group scored significantly

higher (about 2.5 points) on the concept formation task

than children from non-participating families at t2

(t(107) = 2.63; p\ .05; d = .52).

Discussion

Families are children’s first educators, nonetheless the

frequency with which parents engage in conversations with

children that support and extend understanding of concepts

varies (Gunderson and Levine 2011). Research shows that

the home learning environment is closely associated with

early child competencies and is a significant predictor of

children’s development of literacy and numeracy abilities

(e.g. Anders et al. 2012; Niklas and Schneider 2013). This

varying support of children by their parents leads to dif-

ferences in children’s abilities, even before they start

school. Thus early cognitive differences in measures of

intelligence can also be observed (Schneider et al. 2014).

In this study, a non-intensive intervention targeted the

HLE provided by families. The intervention consisted of a

discussion of the importance of the home learning envi-

ronment in general as well as the provision of (1) general

suggestions on how to support children’s thinking and

learning during everyday interactions and of (2) specific

activities that focused on the principles of dialogic reading

and counting. Both latter activities encouraged children to

analyse information (whether the content of a story or the

counters they had ‘won’), to evaluate the information, and

to explain and justify their thinking – in short, to rehearse

reasoning skills that support children’s cognitive develop-

ment. Our conceptualization of the HLE sets this study

apart from many other studies, most of which focussed

either on the home literacy or the home numeracy envi-

ronment (e.g. Kleemans et al. 2012; Sénéchal and LeFevre

2002). We regarded literacy and numeracy as key elements

of the HLE but cast a wider net to include more general

activities that support children’s problem solving and

reflective thinking as well, such as memory games.

We found that our measure of the HLE was significantly

associated with our indicator of children’s fluid reasoning.

This aligns with earlier studies that found the HLE to be an

important predictor of children’s intelligence (Frumkin

2013; Molfese et al. 1997). Clearly, the way parents

interact with their children at home influences children’s

problem solving, hypothesising and reflective thinking

skills, all of which are learning outcomes prioritised in

early childhood education (DEEWR 2009).

Family interventions have been demonstrated to

improve both children’s literacy and the home literacy

environment (Niklas and Schneider 2015; Sénéchal and

Young 2008) and children’s numeracy abilities (Niklas

et al., in press; Sheldon and Epstein 2005). Interventions in

the school context have improved children’s fluid reason-

ing (Klauer et al. 2002), but few interventions have tar-

geted families and the home environment to improve

children’s cognitive competencies.

Our approach provided unambiguous counting and

reading strategies for parents to use with their children at

home. These strategies were achievable, regardless of the

parents’ level of education or English language skills. The

strategies provided parents with examples of prompts and

questions to ask during playful storybook reading and

counting game activities; the prompts and questions were,

however, purposefully designed, firstly to encourage chil-

dren to engage in higher order thinking that supported their

concept formation and transferral of knowledge from one

context to another, and secondly to require children to

articulate their thinking. The results reported in this study

demonstrate that even a non-intensive intervention with

families may be effective, firstly in improving the HLE and

secondly, in supporting children’s developing cognitive

skills. Our findings were observed within 20 weeks,

potentially changing the children’s learning trajectories.

Further research is necessary to explore how exactly

families applied the intervention at home in order to

Fig. 2 Development of concept formation between t1 and t2 for

intervention and non-intervention group controlled for child age and

sex
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increase the quality of the HLE, and also to explore the

extent to which children’s gains in concept formation were

sustained throughout the year prior to commencing school.

In addition, some improvement of numeracy and literacy

abilities may be observed as gains in cognitive skills often

lead to transfer effects (cf. Klauer and Phye 2008).

Meta-analyses of intervention studies demonstrate that

specific instructions, contingent responses and questioning

of children contributed to larger learning effects than other

forms of intervention, and that short periods of intervention

often lead to larger effects than longer interventions

(Kroesbergen and van Luit 2003; Swanson and Hoskyn

1998). Our results support this. In addition, our results also

align with the findings of intervention studies on fluid

reasoning for which a mean effect size of d = .52 was

found (Klauer and Phye 2008).

This study has some limitations. Firstly, there was no

random assignment of participants and thus no formal

control group. No ‘waiting-list’ control group could be

used due to limited resources and a small sample size.

Consequently, comparisons were only possible for partic-

ipating versus non-participating families. This non-random

design implies that there might have been a selection

effect. However, we tested for initial differences between

the groups and we controlled for age and sex when com-

paring children’s development of concept formation. No

statistically significant differences between the groups at t1

were found, indicating that participating and non-partici-

pating families were very similar at the beginning of the

study. Nevertheless it is possible that some unobserved

differences between participating and non-participating

families may have influenced the findings.

Secondly, the HLE was assessed via self-report. Using a

survey poses the risk of perceived social desirability

affecting responses. However, previous studies on the

home learning environment showed that this kind of

assessment procedure often provides reliable data and leads

to findings that are closely related to those found with other

measures (cf. Burgess 2002). In addition, not all parents

completed surveys. Consequently, analyses regarding the

HLE could only be done for a reduced sample. Nonethe-

less, a significant large effect of the intervention on the

HLE was found, and this result aligns with the findings

relating to children’s development of concept formation

that were analysed for the whole sample.

Finally, no long-term effects were analysed. It would be

of interest to test whether the intervention has any long-

term transfer effects as research indicates that improved

fluid reasoning leads to such transfer effects (Klauer and

Phye 2008).

Despite these limitations, this study has several

strengths. It is one of the first studies targeting the HLE

provided by parents in regard to children’s learning and

cognitive abilities. Our findings indicate that the HLE

should not only be a target for supporting children’s liter-

acy, numeracy, and behavioural development, but that the

HLE also influences children’s reasoning abilities. Even

non-intensive interventions may be sufficient to improve

the home learning environment and to support children’s

cognitive development. Providing parents with general

information on the HLE and with specific information

about ways in which to support emerging literacy and

numeracy skills in a purposeful manner may contribute to

the provision of a more favourable learning environment,

even on a small budget.

As parents typically interact with their pre-school chil-

dren frequently and over extended periods of time, focused

interventions in the home such as the one used in this study

may support the development of children’s cognitive

abilities. Early childhood educators could provide parents

with information about the important impact of the home

environment on children’s learning, model play-based

approaches to support children’s mastery of the counting

principles and demonstrate the use of dialogic reading

strategies. As a non-intensive intervention, this easy-to-

apply approach might appeal also to families who due to

economical, educational or language constraints often

would shy away from other forms of family programs.

Consequently, this kind of intervention could be used in

different contexts, and it could be initiated by educators

and teachers, even when not many resources are readily

available.

We found that parents in the intervention group made

adjustments to the interactions they had with their children

at home by purposefully supporting children’s ability to

analyse, explain and justify their thinking. This requires

children to engage in rich and complex thinking. If such

adjustments to the quality of interactions at home are

sustained over time, one may expect gains in cognitive

development to be sustained as well. This would in turn

impact on the child’s learning trajectory as they commence

formal school education and learn to read and write, and

learn formal mathematics. Consequently, non-intensive

interventions in the family may be sufficient to enhance

child development prior to the commencement of school

education.
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Appendix

How often do you play games with your child that involve dice?

several times a week  once a week  every 2nd or 3rd week   less frequently    never

How often do you play games with your child that require him or her to count?

several times a week  once a week  every 2nd or 3rd week   less frequently    never

How often do you play games with your child that require him or her to do simple sums?

several times a week  once a week  every 2nd or 3rd week   less frequently    never

How often do you read (e.g. a book or a newspaper)?

daily several times a week once a week rarely  never

How often do you read to your child?

several times a week     once a week ca. once a month rarely never

How often do you talk to your child about measures such as weight, temperature or speed?

several times a week  once a week  every 2nd or 3rd week   less frequently    never

not   / less  /somewhat/ true  /  very
Tick the appropriate box            true       true        true                      true

At home, we often talk about things we have read

We often play memory or thinking games at home 
(such as Concentration or Snap)

At home, I often explain my child how to do 
simple sums or how to divide, for example, apples to
persons or a cake in pieces

At home, I often explain my child that reading is 
done from left to right, what a word or a sentence is
or where a sentence starts and ends
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Sénéchal, M., & LeFevre, J.-A. (2002). Parental involvement in the

development of children’s reading skill: A five-year longitudinal

study. Child Development, 73(2), 445–460.
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