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Abstract. Early literacy is largely acquired through child-led learning, yet current ways to
support and enhance it may present problems of coercion and adult control. The Following in
our Footsteps II intervention sought to circumvent such problems by teaching parent and
educator pairs of 46 preschoolers how to make everyday literacy and numeracy processes
(attention control condition) visible to children. Mixed-design ANOVAs indicated that
children’s literacy- and numeracy-related play increased significantly after four weeks of
demonstrations. Reading and writing performance improvements were significantly greater in
the Literacy group than in the Numeracy group. The results indicate that preschoolers’
exposure to parents’ and educators’ everyday code-related literacy practices can enhance
preschoolers’ literacy interest and learning. They highlight an innovative way to increase
exposure to code-related literacy skills and circumnavigate possible problems of coercion and
adult control. Implications for literacy learning in play-based settings are discussed.
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Introduction
The home literacy environment (HLE) significantly impacts both early literacy skills and
later literacy learning (e.g., Sénéchal et al., 2017). HLE is typically conceptualized as formal
or code-related (e.g., direct phonics instruction) and informal or meaning-related (e.g., shared
reading) home literacy practices (Sénéchal et al., 2017), as well as parents’ beliefs and attitudes
about literacy (Skwarchuk et al. 2014; Stephenson et al. 2008; Yeo et al. 2014). In general,
shared book reading has been shown to aid children’s comprehension skills and vocabulary
(Harris et al. 2011; Hindman et al. 2016) but not code-related early literacy skills. Code-related
skills, like letter name and sound knowledge Sénéchal et al. 2017), appear to be influenced by
parents’ direct instruction of them (e.g., Inoue et al. 2018). Finally, parents’ beliefs and
attitudes can impact both code-related skills (e.g., Stephenson et al. 2008) and children’s own
attitudes towards literacy (e.g., Yeo et al. 2014). In this paper, we first examine the literature
suggesting that adult-led, direct instruction of code-related skills may have less than optimal
impact on young children, not only on those skills but also on interest. We then describe an
intervention study that aimed to increase children’s daily exposure to code-related skills and
influence child-led, code-related literacy learning as well as child-chosen literacy-related play.
While our main interest in this paper is literacy learning and interest, we also included a
numeracy intervention as active attention control condition and to examine the specificity of
possible effects.
From theory of mind to learning to walk, the majority of early learning appears to be
child-led. Many studies have documented how early learning is more effective when coupled
with time for child-led play and exploration (Chambers et al. 2016; Edwards and CutterMackenzie 2013; Han et al. 2010; Sobel and Sommerville 2010), and how adult instruction
may limit discovery (Bonawitz et al. 2011). Research has yet to uncover the exact
characteristics that make play-based learning so effective (Lillard et al. 2013), but likely
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candidates include its child-chosen nature, intrinsic motivation (driven by the enjoyment of
playing), positive affect, and incomplete functionality (i.e., lack of end product or goal;
Burghardt 2011). When adults control or lead children’s activities excessively, children cease
to consider the activities as play (Cooney and Sha 1999; Wing 1995), can experience higher
levels of anxiety (Möller et al. 2016), and can develop less mastery of skills (Moorman and
Pomerantz 2008), self-regulation, and intrinsic motivation (Pekrun et al. 2011). Thus, there
appears to be clear benefits to enhancing child-led learning opportunities where children
maintain autonomy (Chorpita and Barlow 1998), but much debate exists about the benefits of
a play-based approach in minority-world contexts (Colliver 2017a; Lillard et al. 2013). Many
parents agree in theory with the tenets of child-led, play-based learning, but their emphasis on
typically adult-taught outcomes such as learning letters and numbers results in scepticism about
a play-based curriculum (O'Gorman and Ailwood 2012; Fung and Cheng 2012). Early
childhood educators feel “cleft” between their commitment to a child-led, play-based approach
and curricular and parental demands for particular learning outcomes (Keating et al. 2000,
442), which can be difficult to ensure when children are leading and determining their own
learning (Kinkead-Clark 2018; Keating et al. 2000, 442). Given the significant debate and
tensions related to child-led learning, the intervention described here sought to examine if
increased exposure to code-related activities – typically taught rather than learned incidentally
or via play – might influence children to choose to play with, and learn about, these topics,
without adults controlling their behaviour.
The intervention was conducted with code-related early literacy activities, which are
frequently associated with adults leading children in alphabet songs, practicing letter-writing,
and teaching letter names (Sénéchal et al. 2017; Krijnen et al. 2020; Snow 2006). Few early
literacy interventions have investigated child-led learning, with most offering extrinsic rewards
(e.g., praise; Sénéchal et al. 2017). Neuman and Roskos (1992) showed that introducing
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literacy materials (e.g., magazines, pencils, etc.) positively influenced the frequency, duration,
and complexity of literacy play. Morrow (1990), Christie and Enz (1992) and Vukelich (1994)
demonstrated similar effects, but all had a third condition also, in which adults guided the play
with the new materials, that showed even stronger short-term effects, suggesting parental
practices have stronger immediate effects than materials alone. However, once adults actively
participate in interventions, the issue of adults controlling children’s activities – and the
presumed negative long-term impacts on children’s learning – resurfaces.
Across history and cultures, parental practices have been reflected in young children’s
play topics (Elkonin 2005). These topics are thought to reflect children’s interests and values
(Hedges and Cooper 2016). Evidence suggests everyday parental practices exert a strong
influence on early literacy and numeracy. They predict children’s interest (Hume et al. 2015;
Scarborough and Dobrich 1994) and later outcomes (Skwarchuk et al. 2014; Rodriguez and
Tamis-LeMonda 2011) beyond demographic variables (Melhuish et al. 2008). In particular,
collaborative, rather than adult-directed, approaches to these home practices appear to
powerfully predict later success (Lukie et al. 2014), suggesting that child’s autonomy and
intrinsic motivation may contribute to the effect.
Parents also model values. Parents’ enthusiasm for reading, for example, appears to stay
with children even four years after parents exhibited it (Sénéchal 2006), and how much parents
themselves read is a predictor of children’s enthusiasm (Farver et al. 2006; Yeo et al. 2014).
When parents appreciate the utility value of a specific topic, it appears to have an indirect,
measurable influence on children’s interests that appears mediated by children perceiving the
value themselves (Harackiewicz et al. 2012). It may therefore be important that parents
demonstrate the utility value of literacy processes in everyday activities. Doing so with other
adults would likely augment this effect more than solitary demonstrations, an effect consistent
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with theories of learning that highlight the central role of culture in what children attend to and
learn from (e.g., Mejía-Arauz et al. 2005).
However, code-related processes taught in early childhood education and care centres
(ECECC), such as connections between graphemes and phonemes, are seldom visible in
parents’ everyday literacy practices. For example, when writing shopping lists, parents
typically verbalize the content and not the code-related literacy processes, such as forming
letters or leaving gaps between written words, as these processes are automatic to them.
Research indicates a general tendency for parents to focus more on meaning- than on coderelated processes (Napoli and Purpura 2018), particularly in low-SES families (Phillips and
Lonigan 2009). When parents do engage with code-related processes, they are likely to focus
on teaching of content rather than exposure to such processes (see Krijnen et al. 2020). While
most studies on parents’ direct teaching activities report beneficial effects on children’s coderelated skills (e.g., Hood et al. 2008; Evans et al. 2000; Inoue et al. 2018; Silinskas et al. 2010),
these effect are not always found (e.g., Leppänen et al. 2004; Manolitsis et al. 2011), possibly
reflecting the quality of instructional activities parents can offer (Leppänen et al. 2004; Torppa
et al. 2006). A mix of both code- and meaning-related practices appear to be associated with
better outcomes (Xue and Meisels 2004), so the current intervention sought to balance these
two approaches by asking parents and educators to verbalise otherwise invisible code-related
processes (e.g., discuss why the O in “to” is pronounced /u/) to contextualise their utility value
in everyday contexts (e.g., composing a letter to a family member).
To communicate the utility value of otherwise invisible (code-related) literacy processes
to children, who are likely to experience some discrepancy in literacy instruction between the
home and ECECC, the current study sought to partner the adults most prominent in children’s
lives – educators and parents – in demonstrations of everyday uses of literacy processes. In line
with theories of learning that foreground socio-cultural influences (Hedges and Cooper 2016),
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the current intervention made mostly code-related processes visible through parental dialogue
during everyday reading and writing tasks. Cultural influences such as these are a neglected
aspect of parental literacy interventions (Treiman et al. 2017). Educators reinforced the
hypothesized effect with ECECC-based demonstrations. Leonard et al. (2017) recently
demonstrated children’s observational learning of their cultural environment by showing that
when an adult researcher persisted more with a task, so did children who had witnessed it.
Fostering interest has the potential to direct children’s internal motivation towards sustained
learning.
Our first hypothesis was that four-year-old children exposed to home literacy and centrebased demonstrations would show more interest in literacy-related play than their peers
exposed to numeracy demonstrations. We used children’s choices during free play time in early
childhood centers as a measure of interest.
The link between pretend play – supposedly at its height in four-year-old children
(Karpov 2005) – and literacy is most visible in symbolic representation, a process used in both
pretend play (e.g., when a block is used as “spaceship”) and literacy (e.g., when letters represent
sounds and word-meaning; Wolfgang 1974). As Hume et al. (2015) reported an increase in
literacy interest between three and five years of age, we used an active attention control group
of same-age children who were exposed to comparable numeracy demonstrations. If the
literacy and numeracy demonstrations have the desired specific impact, literacy demonstrations
should increase the frequency of literacy-related play and the numeracy demonstrations should
increase the frequency of numeracy-related play which then would lead to better
literacy/numeracy learning (the second hypothesis). Finally, our third hypothesis was that
parents would notice changes in their child’s learning and play interests.
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Method

Design
The study utilized a cluster-randomized, quasi-experimental design. ECECC were
allocated to either literacy or numeracy conditions (4 ECECC to literacy, 3 to numeracy) to
achieve as equal numbers of children as possible in each group (nLit = 26; nNum = 20). Given
that the learning that was hypothesised to occur was incidental and modelled (e.g., by educators
or peers), conditions (literacy or numeracy) had to be randomly allocated by centre rather than
by child in order to prevent contamination across treatments (i.e., educators could not
demonstrate literacy near some children while ensuring others were not exposed to those
demonstrations). Given some ECECC had more families who were interested in participating
than others, as many children were included as parents/guardians consented (range = 2–11
children per ECECC).

Participants
The 46 children were on average 56.1 months old (Mlit = 56.3, SDlit = 4.6, nlit = 26, 12
females; Mnum = 55.8, SDnum = 3.3, nnum = 20, 12 females) enrolled in preschool classes of the
centres. Mean attendance was 3.85 days (SD = 0.87), with 31% attending full time. The 10
participating centres served an urban metropolitan area in Australia, where families were
predominantly middle-class SES families, in the 6th top decile income range (using an
“economic resources” index; ABS 2013).

Measures
Literacy and Numeracy. Pre- and post-intervention assessment of literacy and
numeracy was conducted with a tablet version of Kaufman Test of Educational Achievement
(3rd ed.; KTEA-III; Kaufman and Kaufman 2014). Literacy was measured as reading with the
Letter and Word Recognition subtest (LWR), and as writing with the Written Expression
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subtest (WE) while numeracy was measured with the Math Concept and Applications subtest
(MCA). The use of standardized literacy and numeracy measures were used as a far-transfer
indication that incidental learning during play or observation was taking place. Testing took
approximately 15 minutes. The reported split-half reliability of these subtests is between .91
and .97 (Kaufman and Kaufman 2014).
Observations. Details of any free play that related to literacy or numeracy (as it was
represented in the demonstration scripts; see Appendix A and B) were recorded by the educators
every day the child was present. The observations complemented the educators’ daily routine
documentation of children’s learning (Grieshaber and Hatch 2003). Time observed playing was
out of the hours the child was in attendance at the centre (typically 8:30am – 4:30pm).
Post-intervention questionnaires. Two weeks after the four-week intervention, parents
were sent an online questionnaire with which they could anonymously evaluate the
effectiveness of the intervention in boosting interest and learning” (8 Likert-type questions
with 4 points ranging agreement from “I didn't notice any changes in what s/he is interested
in” to “S/he's a LOT more interested in literacy/numeracy. I think this is because of the
demonstrations”).

Procedure
Before the study began, the University’s Human Research Ethics Committee approved
the study. Informed consent was obtained in the following order: directors, educators, parents,
children. Although only parental consent was required, child assent was sought in line with
contemporary ethical protocols (e.g., Colliver 2017b).
All ECECC that identified child-chosen play as the basis of their curriculum (identified
during recruitment phone calls with center directors as majority “free play” time typically
between 8:30am and 4:30pm) were approached randomly within Sydney, Australia. Once a
director had consented to the research, preschool educators were invited to participate. Consent
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of at least two educators was required before parents were shown a poster advertising the study
for children enrolled three or more days a week. Parents who consented were asked to explain
the research to their child. Child consent was also sought by researchers every day data were
collected, as stipulated by contemporary protocols for research with young children (Harcourt
2011). If on any session the child withdrew consent, verbally or through body language
(Dockett et al. 2012), data were not collected. Parents who did not have another adult with
whom to do the demonstrations at home were encouraged to participate for equity reasons, but
their data were not used as demonstrations required two-way adult dialogue to commit and
correct errors that could be solved. Adults from the one family that did not speak English at
home were instructed to translate and use the script into their home language (Mandarin), so
demonstrations were as naturalistic as possible, but still discuss English literacy processes.
Doing so in an English-speaking country was anticipated to demonstrate to children the same
cultural value of English literacy as demonstrations in English, as naturalistically as possible.
Intervention training was conducted via online instruction videos sent via email prior to
the study. Follow-up questionnaires and phone calls before, during, and after the four-week
intervention confirmed that participants understood the training.
In the pre-intervention training videos (17 minutes in duration), the adult participants
were asked for four weeks not to introduce any new literacy or numeracy programs or materials
that may confound the effects hypothesized. The videos explained the rationale for the
intervention, including why it was important they did not ask children to do anything in relation
to literacy or numeracy. To prevent perceived coercion, adults were instructed not to
deliberately draw attention to the demonstrations but carry them out as if they were as
culturally-valued as other daily activities (e.g., washing dishes, phoning work), regardless of
whether children appeared to be paying attention to them. If children wanted to join in, adults
were told to prioritize demonstrations as any other important task (e.g., receiving a work
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telephone call) and tell the children to wait until they had finished their “important”
literacy/numeracy task. Adults were told to allow children to participate after this time, so as
not to deprive them of opportunities to participate. The video also explained how to conduct
the demonstrations. A script involving dialogue about contextualized, code-based literacy
practices (see Appendix A) was sent to participants to use during demonstrations. Table 1 lists
the skills and concepts demonstrated. An additional six-minute video was sent to educators on
how to record the number of minutes children engaged in literacy or numeracy play during
their free play time; a simple form requested educators to note the start and end times of freelychosen play that resembled the literacy or numeracy demonstration scripts, complementing
their normal observation routines (Grieshaber and Hatch 2003). Observations sheets were
collected and checked by one of two researchers every Friday, to ensure consistency across
educators. Secondly, educators were asked to plan optimum times to demonstrate when all
participating children were present so that each child was exposed to at least three 15-minute
demonstrations.

Academic
content

Everyday utility

Skills demonstrated to solve problem

Materials provided

Literacy

Writing letter to
family member

Who to address letter to, what message
can be communicated

Easel, paper, crayons,
chalk board, chalk,
envelope, pen

What letters are needed to spell words

Numeracy

What sounds each letter makes in
words

Letter cards

Spelling simple
words

Select letter cards to change existing
word into another (e.g., hatàcat)

Coloured blocks,
crayons, paper, chalk

Making patterns

Counting, deduction, addition,
multiplication

Coloured blocks,
crayons, paper, chalk

Deciphering
patterns

Counting, deduction, subtraction,
division

Coloured blocks,
crayons, paper, chalk

Table 1.
Literacy and numeracy skills used in demonstrations
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Adults were told to conduct demonstrations at least three times a week for at least 15
minutes while the children were otherwise occupied (excluding screen time) for Weeks 1–4.
Each week, parents were sent reminder emails that linked to a survey about how much the
parents had demonstrated, as well as three- to five-minute videos with further ideas for
situations in the home in which the demonstrations could be completed (e.g., composing a letter
to different family members, writing letters on cards for spelling games, spotting patterns in
parked car colours, etc.). Educators were given the same supports to demonstrate in ECECC
during Weeks 3–4 (totalling 3 instruction videos: observation documentation protocol videos,
and Week One and Two demonstration videos).
A pre-intervention survey checked participants’ comprehension of the above key ideas
(study purpose, reducing perceived coercion, etc.), and answers were discussed in preintervention phone calls to each parent pair.
Materials for the demonstrations – an easel, paper, crayons, envelopes and blank cards
(costing $US29.51) – were delivered to centres for parents to take home before the
demonstrations began. Emails with links to online questionnaires and stimulus training
(including slight variations on the demonstrations, to reduce attrition) were sent every week.
Questionnaires collected data about when and for how long demonstrations were completed,
or if any problems arose, and suggested solutions to respond to anticipated problems identified
in the pilot version (e.g., what to do if the child wanted to join in with the demonstrations, etc.;
Colliver 2017b)
In the week before the intervention, two researchers entered the centres, established
rapport with children, re-explained the research using a child-friendly consent form, obtained
ongoing consent, and, with consenting children, conducted Form A versions of the literacy and
numeracy tests (see below) using a digital tablet.
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An equivalent Form B was administered in the post-intervention week to children who
gave their ongoing consent again. Parents were sent a final, anonymous evaluation of the
intervention in the week following to measure how effective the families believed the
intervention was in boosting interest and child-led learning, and were told to keep the materials
as a gift.

Analytic procedure
Mixed-design ANOVA was used to analyse the play observation data across weeks as
well as the pre- and post-test reading, writing and mathematics scores. Questionnaire data was
examined using descriptive statistics.
Results
Self-report compliance measures showed that families completed on average 43.3
minutes of demonstrations weekly, indicating demonstrations were completed close to the 15
minutes three times a week that they were instructed to complete.

LWR

WE

MCA

Literacy (n = 26)

106.3 (15.2)

101.0 (13.9)

114.1 (13.8)

Numeracy (n = 20)

108.6 (9.5)

102.9 (10.5)

109.7 (9.4)

Table 2.
Means (SD) of standardized pre-test scores
Note. LWR = Letter and Word Recognition; WE = Written Expression; MCA = Math Concept and
Applications
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Descriptive statistics
Table 2 reports the standardized score means (SD in parenthesis) for the two groups.
Results from pre-tests show the participating children performing close to or above the level
expected for their age (M = 100; SD = 15)); Kaufman and Kaufman 2014) before the
intervention, with no significant difference from the general population they were expected to
represent (Independent samples t-test for LWR (t(44) = .59, p = .56); WE (t(44) = .51, p = .61),
and MCA(t(44) = -1.26, p = .22).

Fig 1
Literacy-related play.

Free play time
Figure 1 shows the mean number minutes of observed literacy-related play for each day
for the two groups separately (error bars show the 95% confidence intervals). A mixed-design
ANOVA with literacy-related play time as a dependent variable, intervention group (Literacy,
Numeracy) as a between-subject factor, and time of measurement (Week 1, Week 2, Week 3,
Week 4) as a within-subject factor did not show any significant main effect of group F(1, 36)
= 2.11, p = .155, η2 = .055, or time F(1, 36) = 1.30, p = .216, η2 = .035. However, a significant
interaction effect, F(1, 36) = 5.72, p = .022, η2 = .137, was observed. Figure 1 indicates that the
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interaction effects resulted from increased number of minutes of literacy-related play among
the Literacy group children, while the Numeracy group showed no such trend.
Figure 2 shows the means and confidence intervals for the numeracy-related play. A
mixed-design ANOVA with numeracy-related play time as a dependent variable, intervention
group (Literacy, Numeracy) as a between-subject factor, and time of measurement (Week 1,
Week 2, Week 3, Week 4) as a within-subject factor showed a main effect of group F(1, 36) =
4.21, p = .047, η2 = .105, but no main effect of time F(1, 36) = 0.01, p = .9. A significant
interaction was also observed with the numeracy-related play time, F(1, 36) = 4.76, p = .036,
η2 = .117. Figure 2 indicates the opposite pattern of results for the numeracy-related play than
that observed for the literacy-related play, with the between-group difference being significant
in Week 4.

Fig 2
Numeracy-related play
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Literacy and Numeracy Skills
Table 3 shows the pre- and post-test means and standard deviations for literacy and
numeracy measures separately for the two groups. A mixed-design ANOVA with intervention
group (Literacy, Numeracy) as a between-subject factor and time of measurement (Pre- and
Post-intervention) as a within-subject factor on the LWR scores revealed a main effect of time,
F(1, 44) = 11, p = .002, η2 = .20, but no main effect of group F(1, 44) = 0.03, p = .848.
Importantly, a statistically significant interaction between time and intervention group was also
observed, F(1, 44) = 5.39, p = .025, η2 = .109. Table 3 indicates the increase in the reading
scores was on average much higher in the Literacy group (MLit = 2.27) than in the Numeracy
group (MNum = 0.40).
Similarly, when WE scores were used as a dependent variable, the main effect of time
was again significant, F(1, 44) = 12.1, p = .001, η2 = .217, though no main effect of group was
observed F(1, 44) = 0.06, p = .796. The time by group interaction was again significant, F(1,
44) = 5.13, p = .028, η2 = .105, with similar interpretation as above. Both LWR and WE results
are consistent with the hypothesized literacy performance improvement for the Literacy group.

Literacy Group

LWR
M
SD
16.04 8.96

WE
M
9.77

SD
3.30

MCA
M
17.69

SD
4.32

Numeracy Group

16.55 5.01

10.30

2.61

16.20

3.36

Literacy Group

18.31 8.72

11.65

2.96

20.8

5.16

Numeracy Group

16.95 5.37

10.70

2.71

19.75

3.69

Pre-test

Post-test
Table 3.
Descriptive statistics for LWR, WE, and MCA tests
Note. LWR = Letter and Word Recognition; WE = Written Expression; MCA = Math
Concept and Applications
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A mixed-design ANOVA with the MCA scores as the dependent variable also showed a
significant main effect of the time, F(1, 44) = 39.3, p < .001, η2 = .472, indicating improved
scores at post-intervention measurement, and no main effect of group was observed F(1, 44) =
0.59, p = .445. While the score gain was higher for the Numeracy group (MNum = 3.95 vs. MLit
= 2.15), time by group interaction effect was not significant, F(1, 44) = 1.51, p = .225, η2 =
.033.
Post-intervention parent questionnaire data
Results from the parent questionnaires were consistent with the other measures, with
87% of parents stating the intervention had made their child more interested in learning about
literacy (or numeracy in the control group). The remaining 13% reported that they believed
that increased interests were not attributable to the intervention. Sixty percent of parents noted
that they believed they had more influence on their child’s interests than they had believed
prior to the study. Written comments suggested nearly one quarter (24%) of the parents wanted
to (a) verbalize their thought processes more, and (b) be more careful about what they expose
their child to in the future (e.g., "[Now we will] consider more seriously what I do in front of
the child, as he will copy what we do” (anonymous Literacy Group Parent)).
Discussion
The intervention assessed in this study aimed to increase children’s exposure to coderelated literacy skills thus influence child-led, code-related literacy learning as well as childchosen literacy-related play. While direct teaching of code-related literacy skills may lead to
improved outcomes (e.g., Silinskas et al. 2010), how direct instruction compares with, and
might be used in conjunction with, child-led learning remains uncertain. Opportunities to play
and explore a topic (Chambers et al. 2016; Han et al. 2010), autonomy, motivation, and
engagement (Tarbetsky et al. 2017) all appear to enhance children’s learning, while adult
control may reduce academic performance and skill mastery (Collie et al. 2018; Moorman and
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Pomerantz 2008). The current intervention taught parents and educators how to make otherwise
invisible meaningful literacy and numeracy processes visible to preschoolers. Doing so was
hypothesized to first increase children’s interest in literacy-related play and then, together with
observational learning, improve early literacy and numeracy skills. This design was significant
not just as a way of showing code-related practices could be learned without adult control, but
also showing that adults can influence what children will learn through free play. This would
be an important finding considering the polarized and heated nature of debates related to
whether free play can precipitate learning of adult-determined content such as literacy (Colliver
2012; Fung and Cheng 2012; Keating et al. 2000; Kinkead-Clark 2018; Lillard et al. 2013;
O'Gorman and Ailwood 2012). For example, while scholarship on the enactment of play-based
curriculum focuses almost exclusively on how educators can artfully extend children’s play
towards learning (Colliver 2017a; Edwards and Cutter-Mackenzie 2013), the current results
provide preliminary suggestion of a way adults can inspire children to choose play topics that
align with adult-determined content, and through this play learn about the desired content. With
few exceptions (e.g., Bellin and Singer 2006; Neuman and Roskos 1992), the current
intervention presents an innovative approach to the dilemma of how to ensure children have
autonomy – and adults are not controlling excessively – while ensuring what they learn through
play aligns with curricular priorities.
In general, the results were in line with our expectations. Significant group by time
interaction effect supported the hypothesis that parental and educator demonstrations of
literacy practices can have an impact on the frequency of child-chosen literacy play. This result
suggests parents and educators may be able to increase child-chosen literacy play simply by
making everyday practices more visible and explicit to children, thereby making the everyday
utility value of these activities obvious to children. The intervention suggests a possible avenue
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for stimulating child interest in literacy play that has hitherto not been explored (see Hume et
al. 2015).
Significant main effect of time for the reading measure suggests that children in both
groups improved on early reading skills, and the significant time-by-group interaction indicates
that the Literacy group improved more than the Numeracy group. The same pattern was
observed for writing (WE) scores, with the Literacy group improving significantly more than
the Numeracy group. Given that conditions were attributed randomly at the ECECC-level, we
cannot attribute cause. However, the observed results are consistent with the hypothesized
effects, and it is likely that increased reading skills resulted either directly or indirectly from
the exposure to adult literacy demonstrations. The design of our study does not allow
examination of whether these increases were attributable to observational learning (learning
directly from demonstrations; as in Leonard et al. 2017), or to the increased time of play with
literacy materials (indirect effects of the demonstrations). However, we note that only 15 of the
43 literacy subtest items that children answered tested content that was covered in the
demonstration scripts (see Appendix A), and a post-hoc analysis comparing accuracy in items
covered and not covered did not reveal a significant difference, F(1, 25) = .61, p = .45, between
the two groups of items. In other words, the increased literacy performance did not appear to
correspond to items that were demonstrated any more than those that were not demonstrated.
Thus, the significantly higher reading and writing subtest gains are more likely to have
occurred through the hypothesized increased interest in and frequency of literacy-related play
and the resultant learning, which we expected to be more generalized. Given that children can
learn more from free play when it occurs before rather than after adult instruction (Sobel and
Sommerville 2010), we cautiously suggest that the learning demonstrated in the literacy tests
are more likely to be the result of children’s increased play with literacy materials than from
observation of adults using it.
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Our results suggest that adults proximal to young children may be able to increase
literacy interest and child-led learning through their own demonstrated use of literacy in just
four weeks. Given the increased interest, as suggested by more frequent literacy-related play,
such demonstrations may also be a way to improve the effectiveness of adult-led literacy
learning commonly used in the early childhood education and care sector (e.g., naming letters,
spelling one’s name) as children may see literacy’s embedded utility value and thus be
“primed” to learn more about reading and writing. This is consistent the results of a systematic
review by Chambers et al. (2016), which showed adult-led literacy teaching was more effective
when complemented with child-led learning.
The non-significant group-by-time interaction in numeracy (MCA) performance was
not consistent with the hypothesis for improved numeracy learning. The Literacy group made
only slightly smaller gains than the Numeracy group. Patterns of previous research indicate
that components of emergent literacy (phonological awareness, oral language and print
knowledge) are associated with mathematics performance (Hecht et al. 2001; LeFevre et al.
2010; Romano et al. 2010), which may be explained by similar decoding processes in each
(Napoli and Purpura 2018). One plausible explanation for the Literacy group’s mathematics
improvements may therefore be that the literacy demonstrations were dominated by coderelated skills, which assisted in numeracy as well as literacy subtests. Future interventions
should include a wait-control group to more clearly separate the intervention effects from
developmental effects.
Consistent with our hypothesis that parents would recognize changes in child-led
learning and interest, all parents reported increases in their child’s interest in the targeted
activities (i.e. literacy or numeracy) in anonymous online evaluations and the vast majority
attributed that increase to the intervention. Additionally, most (60%) stated the intervention
made them realize they had a bigger impact on their child’s academic skill development than
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they previously believed. Most parents requested to be sent the script for the other condition to
continue demonstrations, which is a finding consistent with research indicating parental beliefs
impact their literacy practices (DeBaryshe et al. 2000) and attests to the social validity of the
intervention. Changing parental beliefs about the value of play has been identified as a
challenge to the enactment of play-based curriculum because they are partners in the enterprise
of facilitating children’s learning through play (Grob et al. 2017). Thus, the intervention may
serve to precipitate changes to parental practices, so as to support continued child-led learning.

Limitations
The weight of the arguments presented here is limited by the sample size (N = 46) and
the study needs to be replicated with a larger cohort over a longer period of time. A hindrance
to extending the intervention period was the time commitment required by parents (45
minutes/week), which 90% of parents noted as a constraint to their desire to demonstrate more
often. In addition to increasing the sample size, the use of alternative numeracy measures may
be more effective in demonstrating any effect on numeracy skills. A larger study would also
allow follow-up measures (of interest and literacy and numeracy skills), which could support
the hypothesized longer-term impacts on interest and learning.
We also did not control for phonological awareness or rapid naming deficits, both of
which have been identified as potential hindrances in interventions (Nelson et al. 2003). Future
replications will need to measure for such and other (e.g., attentional) deficits and advantages
(e.g., bilingualism, which confers attentional control; Zhou and Krott 2018) to examine the
potential impact on different populations of children. Finally, the do-no-harm principle should
be noted here, as no participants demonstrated any drops in test scores of more than two points,
residing within confidence intervals.

ADULT LITERACY PRACTICES INCREASE CHILD-LED LEARNING

22

Conclusion
The results of this small study provide preliminary proof-of-concept that parent and
educator demonstrations of code-related literacy practices may influence both children’s play
choices and their literacy learning. Small changes in these practices appeared sufficient to
influence children’s early literacy, and may be useful as a focus of future literacy interventions.
Capitalizing on preschoolers’ inherent curiosity about the world and propensity to direct their
own learning may be a way to circumvent the potential problems of early literacy interventions,
which typically involve adults controlling children’s behaviour or offering some extrinsic
reward (Sénéchal et al. 2017). Educators challenged by parents’ concern about children’s early
literacy learning within play-based ECEC (Fung and Cheng 2012; O'Gorman and Ailwood
2012) may be able to focus on adult practices that stimulate interest in literacy rather than
forcing children to undertake more adult-directed exercises, such as reciting the alphabet or
writing drills. Tensions between seemingly dichotomous positions on literacy (i.e., emergent
vs. adult-led) may also be relieved by such practices, as they may improve early literacy
without reducing free play time. Given children cease to consider an activity to be play once
adults control it, the Following in our Footsteps intervention provides one solution to
advancing the learning of adult-desired content through child-led play.
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