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A stimulating and supportive home learning environment helps children to be cognitively and emotionally
ready to learn by age 5. Despite the growing availability of parenting resources, the attainment gap between
affluent and disadvantaged families continues to widen across many developed nations. Tips by Text is a 12-
month text message program originally developed in the United States to help parents integrate developmen-
tal activities into daily routines with their children. Designed for 4- to 5-year-olds, the messages aim to sup-
port language, literacy, numeracy, and socioemotional skills. We adapted and tested the Tips by Text
program in a large-scale randomized controlled trial involving 109 schools in England from 2019 to
2021 (n=3,649). Due to COVID-19, postintervention data collection faced approximately 70% attrition
on the primary outcome measure, resulting in a final analytical sample of n = 753. Despite this, the retained
sample was comparable to the original U.S. study, allowing us to proceed with analysis. In this study, we
replicate the primary impact analysis conducted by the original randomized controlled trial evaluators
and extend it to examine whether the intervention had differential effects on children facing various chal-
lenges, including socioeconomic disadvantage, language barriers, special educational needs, or multiple
overlapping risk factors. Our analysis found no significant improvements in reading-related skills or socio-
emotional outcomes nor any meaningful differences in response to the program based on these subgroups.
The high level of attrition limited the study’s power to detect effects, underscoring the need for further eval-

uation, which is currently underway.
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SUPPORTING PARENTS TO SUPPORT CHILDREN

Educational Impact and Implications Statement

The home learning environment plays a crucial role in shaping early development and may help mitigate
disparities between children from disadvantaged backgrounds and their more advantaged peers. Through a
large-scale randomized controlled trial, we examined whether sending parents of 4- to 5-year-olds short,
actionable tips via short message service could enhance their children’s reading-related skills and socio-
emotional well-being. This article presents secondary data analyses exploring the program’s impact on stu-
dents facing additional challenges, including socioeconomic disadvantage, English as an additional
language, and special educational needs. The intervention did not lead to significant improvements in read-
ing-related skills or socioemotional outcomes, including for children from disadvantaged backgrounds,
English as an additional language learners, or those with special educational needs. However, high attrition
because of the COVID-19 pandemic reduced the study’s power to detect effects. Further evaluation is
needed and is already underway. This research contributes to our understanding of whether and how sim-
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ple, regular prompts can effectively support parental engagement in early learning.

Keywords: parents, text message, home learning environment, language, socioemotional skills
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Researchers and practitioners increasingly acknowledge that expe-
riences in the first 5 years of life have significant, lasting effects on a
child’s development into adulthood (Britto et al., 2017). Early skills
form the basis for more complex abilities (Entwisle et al., 2005;
Kautz et al., 2014). A child’s traits, knowledge, and skills interact
with their environment, shaping their development through feedback
(Meisels, 1998). This dynamic interaction critically influences their
growth trajectory (Bronfenbrenner & Ceci, 1994; Bronfenbrenner &
Morris, 1998). Early skills are highly adaptable, and parents play a
critical role as primary influencers in their child’s life. This study rep-
licates and extends analyses of a text message intervention, Tips by
Text, which aims to support parents in creating enriching home envi-
ronments that foster positive developmental outcomes. In the original
analysis conducted by the appointed evaluators, no significant impact
was observed on either the primary or secondary outcome measures,
with a 70% attrition rate recorded for the primary outcome because of
the COVID-19 pandemic. Here, we extend the investigation to focus
on specific subgroups, including children facing various forms of
socioeconomic challenge, language barriers, and SEN, as well as
examining the combined effect of these challenges.

According to the United Nations, around one-third of children
aged 3—4 years in 72 different countries fail to achieve the expected
developmental milestones in literacy and numeracy (United
Nations, 2019). In England, less than half (48.1%) of children eli-
gible for free school meals (FSMs)—an indicator of socioeco-
nomic disadvantage—achieved the required “good level of
development” on the Early Years Foundation Stage Profile
(EYFSP) in 2022. In the same year, the attainment gap between
FSM and non-FSM children stood at 19.6 percentage points
(Orso & Wilcock, 2022). This disparity underscores the need to
understand and ameliorate this significant gap from as early as pos-
sible for low-income children. An enriching home learning envi-
ronment could be a significant protective factor contributing to
mitigating this disparity (E. C. Melhuish et al., 2008).

The Home Learning Environment

A safe, stimulating, and supportive home is crucial for children’s
physical, cognitive, and emotional development (Toth et al., 2020).

Activities such as shared book reading, the use of complex language,
scaffolding, and warm, responsive interactions are all associated
with better developmental outcomes by the time children start school
(Bornstein et al., 2008; Bradley & Corwyn, 2005; Hart et al., 1997).
The presence of materials like books and toys, along with the quality
of implicit and explicit learning support from parents and caregivers,
fosters effective home learning environments (E. Melhuish, 2010).

The linkages between the home learning environment and emer-
gent academic skills are well established (Lehrl et al., 2020),
although much debate exists on how to best measure the quantity
and quality of enriching activities in the home, both cross-culturally
and in diverse settings within countries (Hornburg et al., 2021).
Enriching home environments are associated with improved early
reading (Niklas & Schneider, 2013; Sénéchal & LeFevre, 2002)
and math skills (Mutaf-Yildiz et al., 2020; Niklas & Schneider,
2013; Skwarchuk et al., 2014). These relations remain stable into
early adolescence, and the developmental pathways are observed
across different ethnic and racial groups (Tamis-LeMonda et al.,
2017).

Like quality metrics for early years educational settings, the qual-
ity of the home environment can be broken down into structural and
process factors (Anders et al., 2011; Foster et al., 2005). Structural
characteristics include income, housing, and parental education.
Process factors relate to the nature of interactions between the
child and parents, other children, and the child’s engagement with
their physical surroundings and resources within the home.
Parental views of technology and digital resources for learning are
now also an important component of the home environment
(Cahoon et al., 2024).

These structural and process characteristics of the home envi-
ronment are situated within a wider context, as described by
Bronfenbrenner’s (1986) bioecological systems theory. This theory
encompasses the interconnected forces that shape a child, acknowledg-
ing both distal factors like cultural norms and proximal influences, pri-
marily parents and the home environment (Bronfenbrenner, 1986).
Parenting is challenging under any circumstances, but it becomes
even more difficult when parents lack the necessary support struc-
tures to create stimulating and supportive learning environments.
Deficit-based accounts that highlight parental shortcomings in the
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context of poverty overlook the resilience and determination of these
families (DeJoseph et al., 2024; Ellis et al., 2017). In England, the
past decade has seen an erosion of such services for families with
young children. The closure of children’s centers (Carneiro et al.,
2024)" and local libraries (Chartered Institute of Public Finance
and Accountancy, 2023) has meant that parents have less access to
reliable parenting advice and local support networks. Despite this,
evidence from the Millennium Cohort Study in the United
Kingdom suggests that mothers from low-income households are
finding creative, low-cost, and enriching activities to engage their
children (Cooper, 2021). In the face of structural cuts, devising
other approaches to support families is necessary. Programs deliv-
ered in collaboration with schools, which offer support to parents,
may be one such approach.

Interventions to Improve the Home Learning Environment

Extensive research has evaluated the effectiveness of various
parenting programs. These programs encompass individual and
group-based training sessions delivered both online and offline,
including apps and text message initiatives. The primary goal of
these interventions is to equip parents with the skills needed to sup-
port their children’s cognitive, socioemotional, and physical
development.

Several meta-analyses, such as those by Mol et al. (2008)
and Sénéchal and Young (2008), have highlighted the potential
of home learning interventions to enhance child competencies
(Mol et al., 2008; Sénéchal & Young, 2008). More recent system-
atic reviews and meta-analyses (see Gao et al., 2020; Jeong et al.,
2021; Wittkowski et al., 2016) of programs targeting parents of
children under 6 years report small to medium effect sizes on var-
ious child outcomes including cognitive development, language
skills, motor skills, socioemotional development, and attachment.
Additionally, these studies find positive effects on parent knowl-
edge and behavior. These findings are encouraging, but many
such programs require parents’ direct involvement in face-to-
face sessions, a constraint that may be out of reach for parents
experiencing multiple access barriers (e.g., irregular work sched-
ules, lack of transport, and English as an additional language
[EAL]). Less intensive programs that offer parents accessible
information and straightforward strategies without requiring a
fixed time commitment present a promising alternative, potentially
engaging parents who might not participate in more structured
programs.

Text Messages: A Promising Approach to Boost Parental
Engagement

Recent years have seen a proliferation of apps for parents avail-
able on i0OS and Android. As of the end of 2021, the Google Play
Store hosted 7,819 separate apps on its platform, all targeting par-
ents of children aged 0-18 (Fedorychak, 2024). While apps offer
several advantages, such as the potential for engaging content
through branding and gamification, they also present significant
drawbacks. One major challenge is convincing parents to down-
load an app and use it consistently. Additionally, if parents disable
push notifications, the ability to provide regular content—crucial
to many interventions of this type—is immediately compromised.
Another issue is the persistent “digital divide” in parents’ ability to

use various technologies, including apps. Higher socioeconomic
status (SES) parents and children are more digitally advantaged,
which can lead to some parents, who stand to benefit the most
from additional support, missing out (Zhang & Livingstone,
2019).

In contrast, text messages provide one of the simplest and most
effective methods for delivering content. The 160-character limit
encourages developers to be concise, ensuring that only key infor-
mation is conveyed. Partnering with schools to deliver content via
text message can enhance effectiveness, as parents tend to pay
close attention to messages from their child’s school, especially
when their child is starting formal education (i.e., reception). Most
schools in England already use texting platforms for logistical pur-
poses, such as reminders about sports gear or school trips. The
Tips by Text program repurposes these platforms, using them to sup-
port parents in fostering their children’s cognitive and socioemo-
tional development.

Existing Evidence. There is growing evidence to suggest that
text messages may be an effective way to engage parents in positive
behaviors. In older children and adolescents, text message interven-
tions have been shown to increase attendance rates (Bergman &
Chan, 2017), the number of students passing summer school
(Kraft & Rogers, 2015), applications for financial aid (Page et al.,
2020), and college enrolments (Avery et al., 2021).

In the preschool context, text messages have contributed to
reduced chronic absenteeism (Smythe-Leistico & Page, 2018) and
increased applications for childcare subsidies (Weixler et al.,
2020). There is also growing evidence that text messages can help
improve academic skills. For example, Doss et al. (2022) found
that a blended program (literacy, math, and socioemotional learning
content) improves early math skills among girls (SD=0.156,
p =.16; Doss et al., 2022). Similarly, Cabell et al. (2019) found
that children with more advanced initial language and literacy skills
benefit from a text message program designed to promote these
skills, while those with lower initial skill levels do not improve in
language but instead benefit from the control messages focusing
on health and well-being (Cabell et al., 2019). This finding high-
lights the importance of understanding and tailoring such interven-
tions to the specific needs of individual families. Some families
may require support in foundational areas like sleep, nutrition,
health, and behavior before they can fully benefit from more aca-
demic content. Finally, Bigelow et al. (2020) investigated whether
supplementing a home visiting program with text messages
improves parental engagement and fidelity (Bigelow et al., 2020).
While the researchers found no evidence of overall improvement
in child language outcomes, the text messages did result in better
adherence to the program content.

Oftentimes in studies testing text message interventions, the mes-
sages are sent by researchers which can later prove problematic when
attempting scale up, which generally requires delivery to be handled
by nursery or school staff. Snell et al. (2022) developed a 5-month
text message intervention, “Text to Talk,” where teachers sent
weekly vocabulary-building activities to parents, aligned with

! A children’s centre is a community-based facility that provides integrated
services, such as early childhood education, family support, health care, and
parenting advice, to support the development and well-being of young chil-
dren and their families.
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class content. They hypothesized that teacher involvement would
strengthen the parent—teacher relationship. The results indicated
that children in the intervention group learned significantly more tar-
get words than those in the control group (d =0.17, p < .05), high-
lighting the potential importance of teacher participation in such
programs (Snell et al., 2022).

In summary, there is now sufficient research evidence to indicate
that low-intensity interventions in parenting and educational fields
may have important effects (Mayer et al., 2019). Such interventions
are commonly designed to address issues of social inequalities and
are planned to do so with low-cost delivery. However, these
“nudge” interventions (behavioral economics terminology) will
have minimal impact when there are larger adverse structural condi-
tions (e.g., extensive neighborhood poverty and poorly resourced
schools).

Tips by Text. In this study, we tested the efficacy of a preschool
program called “Tips by Text”; a 12-month text messaging interven-
tion for parents of reception students (age 4—5 years)” that aims to
break down behavioral barriers to parenting by giving parents con-
cise, actionable tips on a regular basis. Each week, parents received
three text messages with short descriptions of simple activities to do
at home with their child. The activities targeted language, literacy,
socioemotional, and numeracy skills.

The first message labeled, “FACT,” provided parents with infor-
mation about the specific skill being targeted that week and
explained its importance in child development. This message sought
to bridge any gaps in parents’ knowledge and understanding. The
second message, a “TIP” offered parents a simple, practical activity
to incorporate into their daily routines using common household
objects. By breaking down the skill into manageable tasks, this
message aimed to reduce the cognitive load for parents. The final
message each week, the “GROWTH” message, reinforced the long-
term benefits of consistently engaging in these activities with chil-
dren. The program focused on enhancing the quality of learning
interactions between parents and children, supporting parents to
leverage everyday routines and household objects to create enriching
learning experiences. See SI 1 in the online supplemental materials
for a sample of the text messages and SI 2 in the online supplemental
materials for the theory of change.

Tips by Text was first developed and tested via a randomized con-
trolled trial (RCT; n = 821) in the United States and showed a pos-
itive impact of approximately 0.11 SD on early reading-related skills
among 4-year-olds, as measured by the Phonological Awareness
Literacy Screening (PALS). Children who scored below the median
of the baseline skills distribution disproportionately benefited, show-
ing a 0.31 SD increase in scores. This result suggests that Tips by
Text could help to reduce achievement gaps if rolled out more widely
(York et al., 2019). In a more recent RCT, also in the United States,
3- to 4-year-olds (n = 381) from low-income backgrounds and who
were not attending preschool showed improvements on the same
measure, PALS (treatment effect =0.209, p =.016), controlling
for preintervention scores, child age, and caregiver language
(Chamberlain et al., 2021).

Understanding the Effectiveness of Interventions for
Different Groups

Average treatment effects can mask important differences in how
specific subgroups respond to an intervention, potentially overlooking

variations in efficacy and overall benefit for diverse populations
(Dahabreh et al., 2016). In this study, we examine the impact of the
Tips by Text intervention on three subgroups; those from different
socioeconomic groups, those who speak EAL, and those who have
SEN. We also explore if the program has a differential impact on stu-
dents who experience more than one of these challenges.

SES

The disparities in parenting practices between economically disad-
vantaged and affluent parents are notable and systematic (Bornstein,
2013; Hurt & Betancourt, 2016; Sirin, 2005). Wealthier parents can
often better tailor educational activities to their child’s developmental
stage (Guryan et al., 2008; Hill & Stafford, 1974; Kalil et al., 2012).
They often have more time to engage in reading- and math-related
activities and provide diverse, stimulating language interactions that
help build vocabulary (Bradley & Corwyn, 2005; Hoff, 2003;
Romeo et al., 2013). Low-income parents, despite facing challenges,
engage in enriching activities with their children by finding cost-
effective and stimulating ways to support development (Cooper,
2021). This is why it is crucial to study the impact of parenting inter-
ventions across the socioeconomic gradient, using various measures.

In the United Kingdom, eligibility for FSMs is commonly used as
a metric of disadvantage. Students are FSM eligible if their parents
receive certain benefits such as unemployment benefit or income
support (Department for Education, 2024a). Measures of parental
education and occupation level are thought to be the best measures
of disadvantage, but they are not widely measured for all students,
and FSM eligibility is only marginally less predictive, so is consid-
ered one of the better indicators available to researchers (Ilie et al.,
2017). However, as FSM is income based, it does not account for
all forms of disadvantage. Furthermore, it is a binary variable, not
capturing substantial variability within the two groups; students at
and around the threshold will not be formally classified as disadvan-
taged but may well face challenges.

The Income Deprivation Affecting Children Index (IDACI) is a
neighborhood-based measure of disadvantage. It is similar on
some metrics to the “Child Opportunity Index” in the United
States (Data for a Diverse and Equitable Future |, n.d.); however
to our knowledge, the two have never been directly compared.
IDACI reports the proportion of children living in households
receiving both in-work and out-of-work benefits relative to the
total number of children in that area (Department for Levelling
Up, Housing and Communities, 2015). Recent evidence suggests
that children in poor neighborhoods receive less rich language
exchanges and fewer learning opportunities from adults both at
home and at school. This home—school combination constitutes a
“double dose of disadvantage” for children during their kindergarten
years (Neuman et al., 2018). Finegood et al. (2017) also find that
neighborhood disadvantage predicts cortisol levels in a population-
based sample of infants and toddlers growing up in low income and
rural communities in the United States (Finegood et al., 2017).
IDACT has been used previously in conjunction with FSM eligibility
to provide more fine-grained analyses across the SES gradient

2 Reception year in the United Kingdom is equivalent to kindergarten
in the United States; it is the first year of primary school for children aged
4-5, focusing on foundational skills in literacy, numeracy, and social devel-
opment to prepare them for Year 1.
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(Clery et al., 2022). This nuanced perspective is vital for understand-
ing whether providing low-cost, easy-to-implement advice can
effectively support all parents across the socioeconomic gradient,
not just those facing challenges associated with low income
(Cooper, 2021).

EAL

In the United Kingdom, over one-fifth (21.2%) of primary school
students speak EAL (Department for Education, 2020). Although
this is a sizable proportion of the student population, best practice
for how to support non-English-speaking parents varies from school
to school (Manzoni & Rolfe, 2019). During the preschool years,
children with EAL tend to perform less well on English Language
tests (Strand & Lindorff, 2020). This pattern continues into primary
school where a consistent achievement gap in language and literacy
assessments between EAL children and their monolingual,
English-speaking peers is evident (Strand et al., 2015). With ongo-
ing exposure to English, however, the majority of EAL students
catch up by the time they reach adolescence (Law et al., 2017).

Examining the impact of Tips by Text on young students with
EAL is crucial for several reasons. First, since the text messages
were delivered to parents in English, their engagement likely
depended on their English proficiency or willingness to use tools
like “Google Translate.” This language barrier may have reduced
the program’s effectiveness for non-English-speaking parents,
resulting in a smaller average treatment effect for EAL students.
Second, the assessments were conducted in English, which might
have negatively affected EAL students’ performance because of
the language challenge rather than developmental delays. We expect
overall improvement as students adapt to an English-medium envi-
ronment, with potentially greater gains in the treatment group if
Tips by Text enhanced parental engagement. Finally, Tips by Text
may differentially benefit EAL families who might lack access to
other resources.

SEN

In the United Kingdom, the number of students who require sup-
port because of SEN has increased by 14% since 2016. Typically,
the percentage of SEN students increases with age, peaking at
about 20% by age 10 and then declining to around 16% by age 15
(Department for Education, 2024¢). Only the most severe cases
will have been diagnosed by age 4-5 years (reception year). While
it is not possible to compare students who will eventually require
SEN support to those who will not, in this study, we can compare
students with the most severe SEN cases to all other students.

The parents of SEN students often require intensive, individualized
support, which a text message program like Tips by Text may not pro-
vide. Despite available online support and tailored information, par-
ents of SEN children report using the internet less frequently and
face more barriers than other parents, with 21% finding it too time-
consuming compared to 11% of non-SEN parents (Zhang &
Livingstone, 2019). There is little consensus on how best to support
these families (Gruebner et al., 2022). Exploring the feasibility of
an intervention like Tips by Text for parents of SEN children could
inform how to effectively share information with this group. While
providing simple, friendly activities might be beneficial, it could
also be stressful if the activities are not tailored to the child’s needs.

Multiple Challenges

For a proportion of children, challenges co-occur—for example, a
student from a low-income home who does not speak English as
their first language and who also has SEN. These students likely con-
stitute a particularly high-risk group, for whom well targeted and more
intensive interventions are most likely to have the greatest impact.
Defining “disadvantage” is complex and cannot be summatively iden-
tified by a select number of variables like FMS, EAL, or SEN
(Darbyshire et al., 2014). It may be the result of one factor, or the inter-
action of several, relating to socioeconomic circumstance, physical and
emotional well-being, or prior life events (Krakouer et al., 2017).
Albeit not a comprehensive examination of all challenges, this set of
analyses contributes to the literature by exploring in depth, the impact
of a parent-focused intervention on child early literacy and socioemo-
tional outcomes, and how it may differ in accordance with the type of
challenge children experience.

Study Aims

This study aims to rigorously evaluate the Tips by Text program
through a large-scale RCT involving 109 schools and approximately
3,649 reception students (ages 4-5 years). Our goal is to build robust
evidence on the effectiveness of regularly sending parents short,
actionable tips via short message service that can be easily integrated
into daily routines.

We aim to replicate the primary impact analysis conducted by the des-
ignated evaluation team (Education Endowment Foundation, 2022) and
extend it to investigate how the intervention differentially impacts stu-
dents facing various challenges, including socioeconomic disadvantage,
language barriers, and SEN. Additionally, we explore the effects of the
program on students experiencing multiple challenges simultaneously.

This study contributes to the literature on home learning environ-
ment interventions by testing a simple, cost-effective method to sup-
port parents in a nonintrusive and time-efficient manner. By doing
so, it aims to demonstrate how simple, well-timed prompts can
enhance parental engagement and improve early childhood develop-
ment outcomes. We outline our specific hypotheses below.

Analysis of Impact: Intervention Effects.

Hypothesis 1: Students whose parents receive Tips by Text will
perform better on early reading (a) and socioemotional well-
being (b) measures than the control group.

Hypothesis 2: The subgroup of students with below-median
baseline scores will perform better on early reading (as observed
in York et al., 2019) (a) and socioemotional well-being (b) mea-
sures than similar students in the control group.

Analysis of Differential Effects by SES.

Hypothesis 3: The subgroup of FSM-eligible students whose par-
ents receive Tips by Text will perform better on early reading (a)
and socioemotional well-being (b) measures than FSM-eligible
parents in the control group.

Hypothesis 4: The subgroup of students whose parents received
Tips by Text and who have higher levels of neighborhood disad-
vantage will perform better on early reading (a) and socioemotional
well-being (b) measures than similar students in the control group.
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Analysis of Differential Effects by Other Challenges.

Hypothesis 5: The subgroups of EAL students in the treatment
arm will perform differently on early reading (a) and socioemo-
tional well-being (b) measures than similar students in the con-
trol group. Note that the direction of the difference is not clear in
this case.

Hypothesis 6: The subgroups of SEN students in the treatment
arm will perform differently on early reading (a) and socioemo-
tional well-being (b) measures than similar students in the con-
trol group. Note that the direction of the difference is not clear in
this case.

Hypothesis 7: Students in multiple subgroups (across FSM,
IDACI EAL, and SEN) in the treatment arm will perform differ-
ently on early reading (a) and socioemotional well-being (b)
measures than similar students in the control group. Note,
again, that the direction of the difference is not clear for these
cases.

Method
Ethics and Registration

We received ethical approval from the Medical Sciences
Interdivisional Research Ethics Committee at the University of
Oxford in October 2021 (R77416/RE001). This application detailed
the secondary analyses to be conducted.’

Research Design

The Tips by Text program was evaluated using a two-arm RCT. In
total, 109 schools in the Northeast of England were recruited to the
RCT from January to July 2019. Preintervention assessments with
reception students occurred in September and October 2019.
Randomization took place in late October 2019, and the text messages
were sent from November 2019 to November 2020. Postintervention
testing was supposed to take place from November 2020 to the end of
January 2021. About one-third of schools had completed testing by
Christmas 2020 with the rest scheduled for January 2021. However,
the Department for Education in England closed all schools in early
January to curb the spread COVID-19. These closures meant that
postintervention data for the primary outcome measure could only
be collected for 30% approximately of the sample (n = 753). Data col-
lection for the secondary outcome measure was switched to online
collection and was therefore less impacted (n = 1,037).

Sample

Table 1 reports the sample sizes at three different points; the target
sample sizes set before school recruitment commenced, the sample
size at randomization, and the analytical sample size (postschool
closures because of COVID-19). Table 1 also reports the size of sub-
groups of interest for our planned secondary analysis: children eligi-
ble for FSM, children with EAL, and pupils with SEN.

Parents and not students were randomized to ensure that families
with twins were not allocated to both trial arms. Within each class,
half of students’ parents were randomly allocated to receive the
text message program (treatment), while the other half did not
(“business as usual” control). We acknowledge that without an

active control arm, it is difficult to determine whether observed
effects are because of the intervention itself or simply increased
engagement from receiving text messages. Although we considered
sending messages to the control group during the planning phase of
the RCT, developing sufficient neutral content for a 12-month pro-
gram within the available time frame was not feasible. Ideally, a
three-arm RCT, comparing the intervention with both passive and
active control groups, would better isolate the impact of the content
from the effects of engagement through text messaging.

The appointed evaluators carried out the randomization process.
Each parent was assigned a random number, and parents within
each school were sorted according to this number. The first parent
in each sorted list was allocated to either the treatment or control
group, with each subsequent parent being allocated to the opposite
group of the previous parent. This method ensured an even distribu-
tion between the groups and minimized potential biases. Researchers
were blinded to the trial arm allocation. We assume that teachers
were also blinded to the trial arm allocation of each parent; however,
we cannot rule out that in a small number of cases, parents
approached teachers to speak about the text messages, which
would have revealed the family being in the treatment arm.

The intervention was because of start immediately after the October
half-term, 2019. Five schools took their half-term break 1 week earlier
than the rest. Randomization was therefore completed in two batches,
so that these five could commence the intervention when they returned
to school after their break. In schools with multiple reception classes,
only one class was randomly selected to complete the primary and
secondary outcome assessments. This approach was chosen to reduce
the burden on schools and minimize costs and testing time. Out of the
n = 3,658 students randomized, only n = 2,647 were in the selected
classes for outcome assessments. The primary reason for missing
baseline data on the primary outcome was student absence on the
day of testing, with n = 2,389 students completing the primary out-
come assessment. Teachers completed the secondary outcome mea-
sures online for n=1,037 students. See SI 3 in the online
supplemental materials for the Consolidated Standards of Reporting
Trials participant flow diagram.

Measures

York Assessment of Reading Comprehension (YARC). The
primary outcome measure was the YARC (Snowling et al., 2009),
chosen because it is widely used in the United Kingdom as a tool
to assess emerging literacy skills and is similar to the PALS which
was used in a previous RCT testing the program in the United
States (York et al., 2019). The YARC covers four dimensions of
early reading-related skills described in more detail below.

* The sound isolation test measures phoneme isolation skills,
which are a component of phonemic awareness. Children
heard a series of 12 nonsense words and were asked to iden-
tify either the first or the final sound in the word. The test’s
internal reliability using Cronbach’s o is .88, and correlation
with the single word reading test (SWRT) is .62.

* The sound deletion test measures phoneme deletion skills,
which are also a component of phonemic awareness.

3 The original trial was registered at https:/www.controlled-trials.com and
is available at https:/doi.org/10.1186/ISRCTN17575452.
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Table 1
Sample Sizes Across Three Time Points

Pretrial (anticipated)

Randomization Analysis

Sample characteristics N Full FSM EAL SEN Full FSM EAL SEN Full FSM EAL SEN
Number of settings Total 105 105 105 105 109 109 109 109 38 34 21 28
Number of pupils Treat. 1,365 525 315 157 1,325 521 170 235 369 119 29 35
Cont. 1,365 525 315 158 1,322 533 179 222 384 108 39 33
Total 2,730 1,050 630 315 2,647 1,054 349 457 753 227 68 68
Note. FSM = free school meal; EAL = English as an additional language; SEN = special educational needs; Treat. = treatment; Cont. = control.

Children heard a series of 12 words accompanied by a picture
of what they represent and were asked to repeat the word but
“take away” a sound from the word. The test’s internal reli-
ability using Cronbach’s a is .93, and correlation with the
SWRT is .76. If the sound isolation and sound deletion scores
are combined, this combined score has an internal reliability
of .95 using Cronbach’s o.

e The letter sound knowledge test measures alphabetic
knowledge. Children were shown lower case letters and
digraphs, one at a time, and were asked to say what sound
the letters and digraphs make. The core test comprises 11
letters and six digraphs. The extended test (used in the
RCT) comprises 26 letters and six digraphs. The core
test’s internal reliability using Cronbach’s o is .95. Its cor-
relation with the SWRT is .55.

 The early word recognition test measures reading attainment
in young readers. Children were asked to read 30 single
words, which were graded in difficulty. Half of the words
had regular correspondence between the graphemes and pho-
nemes, namely, letter to sound mapping, and half were less
regular because of inclusion of less common and/or idiosyn-
cratic grapheme—phoneme correspondences and ortho-
graphic patterns. The test’s internal reliability using
Cronbach’s a is .98, and correlation with the SWRT is .88.

To reduce testing time, students were assessed only on the former
two measures at baseline as they are considered the most sensitive for
younger children. All four dimensions were used during the postin-
tervention assessment. The YARC was administered by trained
researchers who visited schools and conducted one-to-one assess-
ments with each student. A total YARC score that sums the sub-
scales will be standardized (M =0, SD = 1). As the scales vary in
length, the subscales will then be added together and restandardized.

Strengths and Difficulties Questionnaire (SDQ). The second-
ary outcome measure was the SDQ, a widely used behavioral screen-
ing tool for assessing behaviors, emotions, and relationships in
children aged 2-18 (R. Goodman, 2001). Originally, the SDQ was
developed to assess strengths and difficulties in children with poten-
tial mental health concerns, such as emotional symptoms. However,
it has increasingly been used to capture variations in well-being
within the general population. The teacher version has shown strong
psychometric properties with Cronbach’s o ranging from .70 to .80
and test—retest reliability correlations above .70 (Stone et al., 2010).

The SDQ includes 25 items across five scales: emotional symp-
toms, conduct problems, hyperactivity/inattention, peer relationship
problems, and prosocial behavior. We used the “total difficulties”
score, which comprises all scales except prosocial behavior,

resulting in a score ranging from 0 to 40. We also conducted separate
analyses for three subcategories: “internalizing problems” (compris-
ing the emotional symptoms and peer relationship problems scales),
“externalizing problems” (comprising the conduct problems and
hyperactivity scales), and “prosociality” (the prosocial scale;
R. Goodman, 2001). Following standard SDQ conventions (Vaz
et al., 2016), if at least three of the five items on a subscale are com-
pleted, missing scores will be replaced by the subscale mean. If
fewer than three items are completed, no score will be calculated
for that subscale, and if any of the four subscales are missing, the
total difficulties score will not be computed.

The primary and secondary outcome measures were selected in
collaboration with the funder and the appointed evaluators. Due to
cost implications and the feasibility of implementing multiple mea-
sures across 109 schools within a relatively short testing window,
only two measures could be implemented. Because the intervention
targets numeracy as well as language/literacy and socioemotional
skills, we planned to supplement the primary and secondary mea-
sures with administrative data collected by the Department for
Education in the United Kingdom, specifically, the literacy, numer-
acy, and social development subscales of the EYFSP (Department
for Education, 2023). However, the EYFSP was cancelled in 2020
and 2021 because of the COVID-19 pandemic, preventing us from
conducting these analyses.

FSMs. Students are eligible for FSMs if their parents are in
receipt of certain benefits (e.g., income support; Department for
Education, 2024a). FSM is a binary variable, with 1 denoting eligi-
bility and 0 denoting otherwise.

IDACI. IDACI is a U.K.-based metric that ranks lower super
output areas by the percentage of children aged 0-15 living in
income-deprived families. Lower super output areas are defined geo-
graphic units with approximately 1,000 residents each. The IDACI
ranking ranges from 1 (most deprived) to 32,482 (least deprived;
Department for Levelling Up, Housing and Communities, 2015).

EAL. The text messages were developed using the most simple
and accessible language possible to ensure parents whose first lan-
guage is not English could still engage with the intervention.
Inevitably, there were some who still could not discern the language,
and so this analysis is of interest to further our understanding of
which intervention types are useful for this subset of parents. EAL
is a binary variable; 1 denoting if English is spoken as a second lan-
guage in the household and 0 if otherwise.

SEN. We expect a small number of SEN to be present in the
sample. During the school recruitment phase, it was emphasized
to all schools that SEN students were not required to either partake
in the baseline and end line assessments nor were their parents
required to receive the text messages if they did not want to. Like
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EAL and FSM, SEN is also a binary variable; 1 if the child has SEN
and 0 if they do not.

Multiple Challenges. We will create a subgroup of children
experiencing multiple challenges, that is, they are eligible for
FSM, are living in an area ranking high on IDACI, speak EAL,
and have SEN. We will use a median split on IDACI scores to divide
the sample into two groups, thus creating a binary variable. We will
then create a cumulative challenge score for each student by adding
up the respective scores on each measure.

Intervention

Tips by Text is a 12-month text messaging intervention for parents
of Reception students (aged 4-5 years). The activities target language,
literacy, socioemotional, and numeracy skills. The split of content was
50% language and early literacy, 25% socioemotional skill develop-
ment, and 25% numeracy. Parents received the “FACT” and “TIP”
messages at 3.45 p.m. on Mondays and Wednesdays, respectively,
and the “GROWTH” message at 10.30 a.m. on Saturdays.

Piloting

We adapted the program for use in the United Kingdom from its
original version, which was first tested in the United States. To do
this, we conducted two rounds of piloting with teachers and parents.
Participants were recruited from schools that were not partaking in
the trial. The pilots were designed to gather information around
three themes—i(a) content: ensuring the activities were accessible
and pitched at the right level for UK-based reception students; (b)
context: understanding existing home routines and parental behav-
iors to ensure the intervention would be compatible; and (c) delivery:
sense-checking practical aspects of delivery during the trial such as
the time of day to send the messages and the potential for message
sharing to occur.

Pilot 1 was conducted from March to May 2019. One school that
had volunteered for the pilot circulated a notice to parents with the
relevant details. Ten parents consented to receiving text messages
for 2 weeks (six messages in total) and n = 8 parents completed a
follow-up interview. Teachers were recruited from a small pool of
schools who were interested in partaking in the trial but did not
meet the criteria. Ten teachers were sent a selection of text messages
via an online survey (3 weeks’ worth of content; nine messages in
total) and were asked to comment in line with an accompanying
set of instructions. Eight teachers could be reached for the follow-up
interview.

The same process was repeated during a second round of piloting
(June to July 2019) with a larger group of parents (survey responses:
n=19 and completed interviews: n =12) and teachers (survey
responses: n = 19 and completed interviews: n = 12). The findings
are summarized below.

* Content: Parents felt the language, phrasing and tone of the
messages were appropriate, and signaled that they thought
parents would find the content useful and accessible.
Parents also appreciated that the activities did not require
additional resources. Some parents mentioned the activities
were potentially too easy for their children. We interpreted
this feedback with a degree of caution given the potential
for selection bias in the pilot (i.e., parents who volunteered
were likely already very engaged in their child’s education).

However, it does prompt consideration for future research
to explore the possibility of running differentiated programs
for lower and higher achievers. Teachers reported the pro-
gram being well aligned to the early years foundation stage
framework, as well as the activities being complementary
to what they were teaching in class.

e Context: Parents thought that the Tips by Text activities
would fit well in their daily routines and were complementary
to the types of activities they do with their children already,
like going to the park or doing arts and crafts at home.
Parents described their daily routines as hectic, with morn-
ings focused on preparing for school and evenings involving
homework, playtime, and bedtime rituals. Parents valued
learning, education, and emotional connections for their
children’s development, often supplementing school efforts
through activities such as shared book reading. Teachers
believed that most parents would engage with the Tips by
Text program but had mixed views on whether text messages
would lead to improvements on an objective measure like
early reading skills.

* Delivery: Parents were asked about their preferred times for
receiving messages, with responses varying from early morn-
ing to late evening. Many preferred receiving texts after
school, so messages were scheduled for 3:45 p.m. on
Tuesdays and Thursdays, and 10:30 a.m. on Saturdays.
Teachers supported these timings. Regarding message shar-
ing, parents had mixed views: some believed sharing may
occur among friends, while others said they had not consid-
ered sharing the messages until it was mentioned by the
interviewer.

After each round of piloting, the text messages were updated to
reflect feedback from parents and teachers. A final review of the pro-
gram occurred in September 2019 ahead of the trial launching in
November.

Texting Platform

Following the consent procedure, schools shared the telephone
numbers of parents, which were inputted into the texting platform.
If text messages failed to deliver after nine consecutive attempts, a
flag would be raised. We then followed up with the relevant school,
which contacted the parent to obtain a new telephone number. This
new number was then uploaded to the platform and parents would
recommence receiving messages for that week (i.e., we did not
attempt to resend the messages they had missed out on). All parents
enrolled in the trial could opt out at any point by texting “STOP” in
response to any text message. Parents could respond to the text mes-
sages if they wished. However, they would not receive a response
from the research team in return. This lack of response was to
avoid researchers getting into a two-way conversation with parents.
A member of the research team checked the platform every morning
for any responses that could raise a safeguarding concern. In such
cases, we contacted the relevant school immediately.

Planned Statistical Analysis

Our planned analyses were divided into three sets. The first set
examined the overall impact of the intervention on primary and
secondary outcomes, as well as differences between high and
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low attainers. The appointed evaluation team reported no signifi-
cant findings for this set of analyses (Education Endowment
Foundation, 2022); however, we include them here for complete-
ness. The second set of analyses examined the varying effects
based on socioeconomic challenge, using FSM eligibility
(also investigated by the independent evaluators; Education
Endowment Foundation, 2022) and further extending this analysis
by including IDACI scores. The third set investigated the interven-
tion’s effects on students with EAL and SEN, as well as those fac-
ing multiple challenges. The second and third sets were novel and
aimed to enhance the impact analysis by providing a more in-depth
understanding of how the Tips by Text program differentially
affects students experiencing various forms of challenge.

Impact was estimated using an intention-to-treat analysis regard-
less of dropout. We ran multilevel mixed-effects models to account
for the hierarchical structure of the data, where students were nested
within schools. These models treated the effect of the school as a ran-
dom variable to appropriately capture the variability between
schools. All models were run in R software Version 4.3.1 (R Core
Team, 2024) using the package “lmer.” We conducted a false dis-
covery rate (FDR) correction to adjust for multiple comparisons
and control the rate of Type I errors. We included age (in months)
and gender in all models to control for natural developmental differ-
ences and gender-related variation; full data for these two variables
were available.

For the subgroups (FSM, EAL, SEN, and multiple challenges),
we created separate groups (e.g., pupils receiving FSM vs. those
who were not). This allowed us to examine how the intervention
effects varied across predefined groups within the study population.
We also conducted moderation analysis to investigate whether the
relationship between the treatment and the primary and secondary
outcomes was influenced by a third variable.

Although parents who participated in the pilot phase indicated
they would not share messages with other parents, it remains theoret-
ically possible that parents in the control group could have received
text messages because of parental sharing. To address this, we con-
ducted a sensitivity analysis to assess the robustness of our results to
potential spillover effects by systematically varying assumptions
about the degree of spillover (i.e., creating high and low spillover
groups) and reanalyzing the data under each scenario. Regarding
dosage, during the 12-month intervention period, 165 messages
were sent to parents in the treatment group and 81% received at
least 150 of these messages, indicating a high level of fidelity.
There is therefore limited scope for further analysis based on dosage
as variation across the sample is minimal.

Data Sources

Data collected directly by the appointed evaluators during the
RCT were shared for the purpose of conducting secondary data anal-
ysis. We retrospectively obtained additional variables from the
National Pupil Database (NPD), a register data set of all pupils in
state schools in England, managed by the Department for
Education (Department for Education, 2024b). The NPD contains
attainment data as children progress through school, as well as infor-
mation on student background, absences, and exclusions from
school. We will obtain the following variables from the NPD:
FSM, IDACI, EAL, and SEN to conduct additional subgroup and
moderation analysis (Table 2).

Attrition

The nationwide school closures in England in early 2021 because of
COVID-19 led to a significant reduction in the analysis sample size. As
this attrition resulted from an exogenous event that affected all schools
equally, it was assumed to be random. However, to validate this
assumption, we examined whether missing data were systematically
associated with specific school and pupil characteristics. We conducted
logistic regression analyses using a binary indicator of missingness as
the outcome, with predictors including school effectiveness (e.g.,
Ofsted rating), school location, type, and pupil demographics (percent-
age of pupils eligible for FSM in the past 6 years, percentage of pupils
with EAL, and percentage of pupils with SEN). Additionally, we
checked that missingness was balanced across trial arms to ensure
that any bias in attrition did not differentially affect the treatment and
control groups. Despite this reduction, the remaining sample size was
substantial (n = 753) and comparable to the efficacy study by York
etal. (2019). Of the 2,647 students eligible for testing, 2,389 completed
the YARC at baseline, and 781 completed it postintervention. The sam-
ple size for the SDQ was n = 1,037. Refer to SI 3 in the online supple-
mental materials for the Consolidated Standards of Reporting Trials
participant flow diagram.

We considered using full information maximum likelihood for
handling missing data. However, the baseline data set was limited
to standard demographic variables and the YARC, providing insuf-
ficient auxiliary variables for effective estimation. Additionally, the
high attrition rate of approximately 70% rendered full information
maximum likelihood unsuitable for our sample. We decided to pro-
ceed with listwise deletion of participants who did not have both
fully completed baseline and end line YARC assessments.

Analysis of Impact: Intervention Effects

We report descriptive statistics including sample sizes, means, and
standard deviations for the following continuous variables: age,
IDACI, and baseline YARC scores. For binary variables (FSM eligi-
bility, students with EAL, and students with SEN), frequencies are
reported for each category (e.g., eligible vs. non-eligible for FSM, stu-
dents with EAL vs. without, students with SEN vs. without). For com-
parison, we include statistics for three groups: the sample at
randomization (the randomized sample), the sample selected to com-
plete baseline assessments (the assessed sample), and the sample with
both baseline and end line data (the analysis sample). Additionally,
YARC scores at baseline and end line are reported for each subgroup,
including means, standard deviations, and other relevant statistics
within each group. We also provide school level demographics includ-
ing Ofsted ratings (an education quality metric used in the United
Kingdom), school type, urban/rural location, percentage FSM stu-
dents, percentage EAL students, percentage SEN students, and the
average school level performance at the end of Key Stage 2 (age 11).

Primary Outcome: The YARC (Hypothesis 1a). We esti-
mated the following equation to understand the impact of the treat-
ment on the YARC:

Yijr = o+ By Treat; + B, 71 + PB3y; + Byage; + Bsgender;
+ uj + &, (1)

where i are students and j are schools, Yj; is the YARC posttest score,
o is the overall intercept, B, Treat; is the fixed effect of the treatment
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Table 2
Statistical Power
Pretrial (anticipated) Randomization Analysis

Statistic Level Ful FSM EAL SEN Full FSM EAL SEN Full FSM EAL SEN
Minimum detectable effect size 0.10 0.14 017 024 0.10 0.13 023 020 0.14 026 051 0.53
Pretest/posttest correlations Level 1 (pupil) 40 40 40 40 40 40 40 40 .50 .50 .50 .50
Intercluster correlations Level 2 (school) .10 .10 .10 .10 .10 .10 .10 .10 .06 .06 .06 .06
Alpha level (o) .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05
Power (1) 080 080 08 080 080 08 080 08 080 0.80 080 0.80
One-sided or two-sided? 2 2 2 2 2 2 2 2 2 2 2 2
Average cluster size 26 10 6 3 24 10 3 4 20 7 3 2
Note.  All power calculations were conducted in PowerUp! (Dong & Maynard, 2013). Calculations are based on one-class per school. In schools with more than

one reception class, the class to be assessed was chosen randomly. The analysis sample consists of pupils for whom postintervention YARC data were
successfully collected. Further information on how these estimates were calculated is in SI 4 in the online supplemental materials. FSM = free school meal;
EAL = English as an additional language; SEN = special educational needs; YARC = York Assessment of Reading Comprehension.

indicator for student i (1 represents being allocated to the treatment
group and 0 represents allocation to the control group), B,Y;—; is
the fixed effect of the YARC pretest score for student i, B3 y; is the
fixed effect of the randomization batch for school j, Bsage is the
fixed effect of the age in months at baseline for student 7, Bsgender
is the fixed effect of the gender of student i, u; is the random intercept
for school j, and &, is the residual error term. Estimated impact
(Treat;) was converted into a Hedges’ g effect size. This measure
used the estimated total pooled standard deviation of the treatment
and control groups rather than the within-school pooled standard
deviation as the former approach is more conservative.

Secondary Outcome: SDQ (Hypothesis 1b). The “total diffi-
culties” score was constructed by summing together responses
from four of the five SDQ subscales—emotional problems, conduct
problems, hyperactivity, and peer problems. Separate models were
run for the three subcategories “internalizing problems,” “external-
izing problems,” and the prosocial scale (A. Goodman et al.,
2010). The analysis of the secondary outcome followed the same
approach used for the primary outcome. As determined by the inde-
pendent evaluation team, the SDQ was not collected at baseline. We
therefore used baseline YARC scores as a control variable to account
for differences between pupils in the two trial arms. Although the
absence of baseline SDQ data were not ideal, using YARC scores
was preferable to not controlling for potential baseline differences
and relying solely on randomization to account for them. We antic-
ipated a correlation between individual differences on the YARC
and the SDQ. As a sensitivity check, we also ran models with and
without baseline YARC scores and compared the resulting esti-
mates. The estimated equation was:

Ysdg;, = o+ By Treat; + B, Yj;—1 + B3y; + Bsage;

+ Bsgender; + u; + €, 2)
where Ysdq, is the total difficulties score and all other elements were
as defined above. Estimated impact was converted into a Hedges’
g effect size as before.

High Versus Low Prior Attainers (Hypothesis 2a). We
assessed whether the intervention differentially affected students
with high versus low baseline attainment, using YARC scores.
Students were divided into high and low attainers based on their
median YARC score at baseline, following the method used by
York et al. (2019). We fitted a mixed-effects model with an interaction

term between treatment and attainment, incorporating the high and
low attainers variable. We then computed summary statistics for
both the treatment and control groups within each attainer subgroup.
Additionally, we calculated Hedges’ g and its confidence intervals
(CIs) for both the high attainers and low attainers subgroups. The esti-
mated equation for the primary outcome (hypothesis 2a) was:

Yii = o+ By Treat; + B, Yij—1 + Bsy; + ByAtt; + BsTreat;

x Att; + Bgage; + B;gender; + u; + €5, G

where B,Att; is the effect of the attainment level (high/low) and
BsTreat; x Att; is the interaction effect between the treatment and
attainment. All other elements were as defined above.

The same model was run for the secondary outcome measure—
socioemotional well-being (hypothesis 2b). We focused on whether
the Treatment x Attainment interaction was significant because that
would indicate whether the treatment had a differential effect for stu-
dents with varying levels of attainment. When an interaction was
found, we generated plots to visualize the outcome by attainment

group.

Analysis of Differential Effects by SES

FSMs. We conducted a subgroup analysis of FSM-eligible stu-
dents for both the primary and secondary outcomes. The data were
filtered to create two subgroups: those eligible for FSM and those
not eligible. Separate mixed-effects models were run for each sub-
group. Additionally, we ran a model with an interaction term
between treatment and FSM eligibility to assess whether the inter-
vention had a differential effect based on FSM status. Running
these models provided a comprehensive understanding of the treat-
ment effects within each subgroup and determined if the interven-
tion’s impact varied between different socioeconomic groups. The
focus was on whether the Treatment x FSM interaction effect was
significant, as this would indicate a differing treatment effect for
the FSM-eligible group. If the interaction effect was statistically sig-
nificant, we generated plots to examine the outcomes by the FSM
group. The estimated equation was identified as primary outcome:
early reading (Hypothesis 3a):

Yijt = o+ BlTreat,- + BZY,:”,1 + BByj + B4FSM, + BSTreati

x FSM; + Bgage; + B,gender; + u; + €4, )
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where B4FSM,; is the effect of FSM and BsTreat x FSM,; is the interac-
tion effect between the treatment and FSM. All other elements were as
defined above. We ran the same model for the secondary outcome
measure—socioemotional well-being (Hypothesis 3b).

IDACI. IDACI is a continuous variable measuring neighbor-
hood disadvantage. We ran a model interacting the treatment with
IDACI. We were interested in the coefficient of the interaction effect,
which estimates the relationship between the treatment effect and
area-based disadvantage. The estimated equation was identified as
primary outcome: YARC (Hypothesis 4a):

Y = o+ By Treat; + B, Y;—1 + B3y; + B4IDACI;

5
+ Bs Treat; x IDACI; + Bgage; + B;gender; + u; + €5, ©)

where B4IDACI; is the effect of IDACI and BsTreat x IDACI;
is the interaction effect between the treatment and IDACI. All other ele-
ments were as defined above. We ran the same model for the secondary
outcome measure—socioemotional well-being (Hypothesis 4b).

Analysis of Differential Effects by Other Challenges

We examined whether the intervention had a differential impact
on students with EAL and SEN and if multiple challenges cumula-
tively moderated the intervention’s effect.

EAL. We created two subgroups: EAL and non-EAL and ran
separate models for each to obtain summary statistics for the treat-
ment and control groups. We also ran a model with an interaction
term between the treatment and EAL. The estimated equation was
identified as primary outcome: YARC (Hypothesis 5a):

Yijt = o+ BlTreat,- + B2Y,'j,,1 =+ B3yj + B4EAL, + [35Treatl-
x EAL; + Bgage; + B,gender; + u; + €, 6)

where B4EAL; is the effect of EAL and psTreat x EAL; is
the interaction effect between the treatment and EAL. All other ele-
ments were as defined above. We ran the same model for the second-
ary outcome measure—socioemotional well-being (Hypothesis 5b).

SEN. As with EAL, data were filtered to create two subgroups:
SEN and non-SEN. We ran separate models for each group. We also
ran a model interacting the treatment allocation with SEN. The esti-
mated equation was identified as primary outcome: YARC
(Hypothesis 6a):

YS;: = o+ By Treat; + B, Yy 1 + B3yj + B4SEN; + BsTreat;
x SEN; + Bgage; + B;gender; + u; + €. @)

We ran the same model for the secondary outcome measure—
socioemotional well-being (Hypothesis 6b).

Multiple Challenges. For each challenge measure (FSM,
IDACI, EAL, and SEN), we created a binary variable and then
summed them to generate a cumulative score for each student. We
specified a median cutoff for the continuous variable IDACI.
Contingent on an adequate sample size, we planned to investigate
the interaction between the treatment and the multiple challenges
score. The planned equation to be estimated was identified as pri-
mary outcome: YARC (Hypothesis 7a):

Yy = o+ B Treat; + B, Yjj—1 + B3y; + B4MulVul; + BsTreat;
x MulVul; + Bgage; + B,gender; + u; + €. 8)

We planned to estimate the same equation for the secondary out-
come measure—socioemotional well-being (Hypothesis 7b).

Results

To assess baseline equivalence between the intervention and con-
trol groups, we first examined descriptive statistics for key demo-
graphic and outcome variables prior to the intervention, presented
in Table 3. The randomized sample consisted of 3,649 participants,
with 2,389 completing the YARC assessment at baseline. The inter-
vention (n=1,185) and control (n=1,204) groups were well
balanced across key demographic variables, including IDACI
scores, age, gender, FSM eligibility, EAL status, and SEN status.
Mean IDACI scores, representing neighborhood disadvantage,
were similar between groups, as were the distributions of age and
gender. The rates of FSM eligibility, EAL, and SEN were also com-
parable, suggesting that randomization was successful in achieving
baseline equivalence between groups. Refer to SI 5 in the online sup-
plemental materials for a detailed breakdown of key variables across
trial arms. These findings indicate that any differences in outcomes
can reasonably be attributed to the intervention rather than preexist-
ing group differences.

To examine whether missingness in postintervention assessments
was systematically related to trial arm assignment, we conducted a
logistic regression analysis using a binary indicator of missingness
(0 = missing posttest score, 1 = completed posttest) as the outcome.
Predictors included school-level characteristics (Ofsted rating and
school location) and pupil demographics (percentage of FSM eligi-
ble students in the past 6 years, percentage of students with EAL, and
percentage of students with SEN). Additionally, we tested for differ-
ential attrition by trial arm to assess the risk of bias because of selec-
tive dropout. A Pearson’s chi-square test with Yates’ continuity
correction indicated that missingness did not significantly differ
between the treatment and control groups, x*(1) = 0.008, p = .929.
This suggests that the likelihood of missing data were balanced
across conditions, reducing concerns about systematic attrition
bias. Additional details on the school sample composition and miss-
ing data patterns can be found in SI 6 in the online supplemental
materials.

Analysis of Impact: Intervention Effects

Our impact analysis assessed whether students whose parents
received the text messages showed improvements on the primary
outcome, the YARC (Hypothesis 1a), and the secondary outcome,
the SDQ (Hypothesis 1b). We compared the average treatment
effect between groups and calculated Hedge’s g effect size. The
results provided no evidence that the intervention influenced either
outcome. Table 4 presents the unadjusted means, standard devia-
tions, and Hedge’s g effect size for the primary and secondary
outcomes.

Next, we examined whether students with lower baseline YARC
scores performed better on the primary and secondary outcomes, as
was reported in the original study (York et al., 2019). Splitting the
sample at the median baseline score, we did not find evidence that
students scoring below the median showed greater improvements
on the YARC (Hypothesis 2a) or on the SDQ total difficulties
(Hypothesis 2b; see Table 5). Additionally, we tested models that
included an interaction term (Treatment x Low Achievers) for
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Table 4

Impact Analysis: The Effect of the Treatment on the Primary and Secondary Outcomes

O’REILLY, LOEB, FARRELL, AND SCERIF

Unadjusted means”

Control Treatment Effect size
Outcome n M (SD) n M (SD) Total N Hedge’s g [95% CI] )4
YARC 384 —0.022 (1.011) 369 0.023 (0.989) 753 0.020 [—0.094, 0.134] 730
Total difficulties 517 6.936 (5.534) 520 7.035 (5.662) 1,037 0.086 [—0.023, 0.196] 123
Internalizing 517 2.512 (2.798) 520 2.568 (2.737) 1,037 0.067 [—0.046, 0.179] 248
Externalizing 517 4.423 (4.004) 520 4.467 (4.211) 1,037 0.07 [—0.040, 0.182] 208
Prosocial 517 7.218 (2.649) 520 7.361 (2.523) 1,037 —0.019 [—0.124, 0.085] 714

Note. CI=confidence interval; YARC = York Assessment of Reading Comprehension.
# Unadjusted means represent the raw, observed averages, and standard deviations for the treatment and control groups, calculated directly from the data without

accounting for covariates or clustering effects.

both the YARC and SDQ but found no evidence of an effect (see
Table 6).

Analysis of Differential Effects by SES

We then investigated whether intervention effects differed based
on socioeconomic disadvantage, using FSM eligibility and IDACI
scores as indicators. See Table 7 for the results. For FSM-eligible
students, the intervention had no effect on the YARC (Hypothesis
3a; p=0.097, p = .43; Hedges’ g = 0.093) nor on SDQ total diffi-
culties scores (Hypothesis 3b; Hedges’ g= —0.041, p=.707).
Similarly, FSM noneligible students showed no significant interven-
tion effects for either outcome.

The full-sample interaction model (see Table 8) confirmed that
FSM-eligible students had significantly lower YARC scores over-
all (B=—0.268, p =.004), highlighting an SES-related literacy
gap. However, the intervention did not differentially affect FSM
and non-FSM students (Treatment x FSM interaction: § = 0.058,
p = .652), indicating no significant moderating effect of FSM eli-
gibility on YARC outcomes. For SDQ total difficulties (n =
1,124), we did not find a main effect of the intervention (f =
0.72, SE =0.37, p = .52). FSM-eligible students had significantly
higher SDQ difficulties overall (=1.30, SE=0.50, p=.01),
reinforcing the link between socioeconomic disadvantage and
socioemotional challenges. However, the Treatment x FSM inter-
action was not statistically significant (= —0.96, SE=0.69,
p =.162), suggesting the intervention’s effect on SDQ scores did
not differ significantly between FSM-eligible and non-FSM

Table 5

students. Graphs for all interaction models are included in SI 7 in
the online supplemental materials.

When examining neighborhood disadvantage, we tested whether
IDACI scores moderated the intervention’s effect on YARC
(Hypothesis 4a) and SDQ total difficulties (Hypothesis 4b) in the
full-sample interaction model. See Table 9 for results. No significant
main effect of the intervention was found on YARC scores
(B=-0.149, SE=0.132, p=.256), and the Treatment x IDACI
interaction was also not statistically significant (f =0.621, SE=
0.434, p=.152), indicating that neighborhood disadvantage did
not moderate reading-related outcomes.

For SDQ total difficulties, we did not find a main effect of
either the treatment or IDACI (see Table 9). However, we found
a marginally significant Treatment x IDACI interaction (f=
4.899, SE=2.476, p =.048), suggesting that the intervention’s
effect on socioemotional difficulties varied by socioeconomic
background.

To further investigate the interaction between treatment and
IDACI score on SDQ total difficulties, we conducted a simple slopes
analysis at representative values of IDACI (0.1, 0.3, 0.5, and 0.7) and
a Johnson—Neyman (JN) test to determine the range where the inter-
action effect was statistically significant. The simple slopes analysis
examined treatment effects across different levels of IDACI score. At
lower IDACI values (0.1 and 0.3), indicating lower levels of income
deprivation among children, the estimated marginal means for the
treatment and control groups were similar, with overlapping 95%
CIs, suggesting no significant difference between the groups. At
higher IDACI values (0.5 and 0.7) indicating high income

Treatment Effects by Baseline Achievement Level (High vs. Low Achievers)

Unadjusted means

Control

Treatment Effect size

Outcome n M (SD)

n M (SD) Total N Hedge’s g [95% CI] P

YARC
Low achievers (below median on baseline YARC) 194
High achievers (above median on baseline YARC) 190
SDQ total difficulties
Low achievers (below median on baseline YARC) 268
High achievers (above median on baseline YARC) 249

—0.468 (1.009)
0.477 (0.732)

8.093 (5.528)
5.136 (4.913)

181  —0.367 (1.005) 375
188 0.457 (0.746) 378

0.101 [-0.102, 0.303]  .331
0.028 [-0.229, 0.174] 787

237 8.228 (5.455) 505
283 5.731 (5.485) 532

0.024 [-0.150, 0.199]  .784
—0.114 [-0.057, 0.284]  .190

Note. CI=confidence interval; YARC = York Assessment of Reading Comprehension; SDQ = Strengths and Difficulties Questionnaire.


https://doi.org/10.1037/edu0000973.supp
https://doi.org/10.1037/edu0000973.supp

SUPPORTING PARENTS TO SUPPORT CHILDREN 25

Table 6
Interaction Effects of Treatment and Baseline Achievement
Measure B SE t )4 n
YARC
Treatment —0.035 0.081 —0.430 .667 753

Low achievers (below median on —0.225 0.109 —2.056 .04 753
baseline YARC)

Treatment x Low Achievers 0.114 0.116  0.980 .32 753
SDQ total difficulties

Treatment 0.675 0.432 1.561 .119 1,037

Low achievers (below medianon  1.311 0.58 2261 .024 1,037

baseline YARC)

Treatment x Low Achievers —0.404 0.622 —0.650 .516 1,037

Note.  YARC = York Assessment of Reading Comprehension; SDQ =
Strengths and Difficulties Questionnaire.

deprivation, the treatment group exhibited higher SDQ total difficul-
ties scores compared to the control group (see SI 8 in the online sup-
plemental materials for a graphical representation). However, despite
this apparent trend, the CIs remained overlapping, meaning the treat-
ment effect was not statistically significant at any of the examined
IDACI levels. To explore whether the treatment effect varied across
the full range of IDACI scores, we conducted a JN test. The test indi-
cated that the interaction effect would be statistically significant
when values for “trial arm” were outside the interval [—22.85,
1.25]. However, given that the observed values of “trial arm” were
limited to [0, 1], denoting control and treatment respectively, this
suggests that no significant interaction effect was detected within
the observed IDACI range.

Overall, these analyses indicate that the intervention did not pro-
duce a statistically significant effect on SDQ total difficulties at any
specific IDACI level. Although a trend emerged suggesting that stu-
dents from more disadvantaged neighborhoods (higher IDACI) may
have experienced increased socioemotional difficulties following
the intervention (see Figure 1), this pattern did not reach statistical
significance. The absence of a significant JN interval further sug-
gests that the observed interaction effect is not robust within the cur-
rent sample. Given the relatively low number of students in the
analysis sample (n = 71/1,121) experiencing higher deprivation, as
indexed by an IDACI score of greater than 0.5, statistical power to
detect an interaction effect may have been limited. Future research
should reassess this relationship in a larger sample to determine
whether the observed trend is replicable and whether additional

Table 7

contextual factors influence the differential impact of the interven-
tion across socioeconomic backgrounds.

Analysis of Differential Effects by Other Challenges

The third set of analyses focused on the intervention’s effects on
students with EAL and SEN, as well as those facing multiple chal-
lenges. These analyses built on the second set, offering a deeper
investigation of how the Tips by Text program may impact students
experiencing different forms of disadvantage.

EAL

To assess whether the intervention had differential effects on EAL
students, we ran linear mixed-effects models predicting posttest
YARC (Hypothesis 5a) and SDQ total difficulties scores
(Hypothesis 5b), including a random intercept for school. As with
the FSM subgroup analysis, we conducted three models: a subgroup
analysis for EAL students, a subgroup analysis for non-EAL stu-
dents, and a full-sample interaction model testing whether interven-
tion effects differed by EAL status.

For EAL students (n = 68), the intervention showed a marginally
significant, positive effect on reading-related skills (f=0.382,
SE =0.191, p = .045; Hedges’ g = 0.375), indicating a trend toward
greater gains in this domain among EAL students who received the
intervention. However, after adjusting for multiple comparisons, the
p value was no longer statistically significant at the oo = .05 level (see
SI 10 in the online supplemental materials for a comparison of
p values).

We did not find a significant effect of the intervention on reduc-
ing socioemotional difficulties (§ = —2.013, SE = 1.117, p = .076;
Hedges’ g = —0.379). See Table 10 for full results. For non-EAL
students (n = 685), the intervention had no significant effect on
YARC (B =—-0.010, SE=0.060, p = .865; Hedges’ g = —0.010)
or on SDQ total difficulties (B =0.586, SE=0.324, p=.071;
Hedges’ g =0.106). Across all models, baseline reading-related
skills were the strongest predictor of YARC scores (B =0.505—
0.643, p <.001) and were also associated with lower SDQ total
difficulties. Gender differences were observed, with girls perform-
ing better on YARC, and boys showing higher SDQ total
difficulties.

To examine whether intervention effects differed by EAL status,
we ran full-sample interaction models for both YARC and SDQ
(see Table 11 for results). For YARC (n=753), consistent with

Intervention Effects for FSM Eligible and Noneligible Students on YARC Scores

Unadjusted means

Control Treatment Effect size
Outcome n M (SE) n M (SD) Total N Hedge’s g [95% CI] )4

YARC

FSM eligible 108 —0.354 (0.999) 119 —0.174 (1.069) 227 0.093 [—0.135, 0.322] 425

FSM noneligible 276 0.137 (0.968) 250 0.160 (0.907) 526 0.017 [—0.118, 0.152] .807
SDQ total difficulties

FSM eligible 147 7.605 (5.687) 162 7.253 (5.510) 309 —0.041 [—0.256, 0.173] 107

FSM noneligible 369 6.287 (5.306) 358 6.70 (5.648) 727 0.130 [—0.002, 0.262] .054
Note. FSM = free school meal; YARC = York Assessment of Reading Comprehension; CI= confidence interval; SDQ = Strengths and Difficulties

Questionnaire.
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Table 8
Interaction Effects of Treatment and FSM Eligibility
Measure B SE t P n
YARC
Treatment 0.013  0.069 0.192 848 753
FSM eligible —0.268 0.093 —2.889 .004 753
Treatment x FSM Eligible 0.058 0.127 0.452  .652 753
SDQ total difficulties
Treatment 0.721 0.370 1.949 .052 1,036
FSM eligible 1.30 0.502 2.579 .010 1,036

Treatment x FSM Eligible —0.962 0.687 —1.399 .162 1,036

Note. FSM = free school meal; YARC = York Assessment of Reading
Comprehension; SDQ = Strengths and Difficulties Questionnaire.

the findings for the EAL group alone, a significant interaction
between the treatment and EAL (f = 0.404, SE = 0.203, p =.047)
suggests that EAL students in the treatment group showed greater
improvements than their non-EAL peers. However, as before, after
adjusting for multiple comparisons, this effect was no longer statisti-
cally significant (Figure 2).

For SDQ total difficulties (n=1,124), the Treatment x EAL
interaction was not significant (3= —1.843, SE=1.182, p=
.119), indicating that the intervention’s impact on SDQ difficulties
did not differ between EAL and non-EAL students.

SEN

To examine whether the intervention effects differed by SEN sta-
tus, we conducted the same subgroup analyses as for EAL students,
assessing both YARC scores (Hypothesis 6a) and SDQ total difficul-
ties (Hypothesis 6b; see Table 12 for results).

For students with SEN, the intervention had no significant effect
on YARC scores (Hedges’ g = —0.010, 95% CI = [—0.427, 0.408],
p=.964) or SDQ total difficulties (Hedges’ g= —0.137, 95%
CI=[-0.492, 0.219], p = .452). Similarly, among non-SEN stu-
dents, the intervention had no significant impact on YARC scores
(Hedges’ g=0.037, 95% CI=[—-0.084, 0.158], p=.552) or
SDQ total difficulties (Hedges’ g=0.107, 95% CI=[—-0.009,
0.223], p =.070).

The interaction models examined whether SEN status moderated
the intervention’s effects on YARC and SDQ total difficulties (see
Table 13). For YARC, there was no significant Treatment x SEN
interaction (B = —0.075, SE =0.196, p = .703), indicating that the

Table 9
Interaction Effects of Treatment and IDACI
Measure B SE t )4 n
YARC
Treatment —0.149  0.132 —-1.136 256 753
IDACI —0.797  0.331 —2.405 016 753
Treatment x IDACI 0.621 0.434 1432 152 753
SDQ total difficulties
Treatment —-0.977 0.796 —1.227 220 931
IDACI —1.568 1.891 —0.829 407 931

Treatment x IDACI 4.899 2.476 1.979 .048 931

Note. IDACI = Income Deprivation Affecting Children Index; YARC =
York Assessment of Reading Comprehension; SDQ = Strengths and
Difficulties Questionnaire.

intervention’s impact on reading-related outcomes did not differ
between SEN and non-SEN students. For SDQ total difficulties,
the Treatment x SEN interaction was also not statistically significant
(B=—-1.061, SE=0.940, p = .260), suggesting that the interven-
tion’s effect on socioemotional difficulties did not vary by SEN
status.

Overall, these findings suggest that the intervention did not signif-
icantly influence reading or socioemotional outcomes for SEN stu-
dents. Additionally, there was no evidence of differential effects
based on SEN status, as indicated by nonsignificant interaction
terms for both YARC and SDQ outcomes.

Multiple Challenges

We preregistered analyses to examine the program’s impact on
students facing multiple challenges, including those who are eco-
nomically disadvantaged, have EAL, and have SEN (Hypotheses
7a and 7b). However, after filtering the sample to identify students
meeting all these criteria, we found the sample size was too small
to yield reliable results. As a result, we did not proceed with this
analysis.

Robustness Checks

Estimating Spillover Effects on the Primary Qutcome
(YARC Scores)

Given the nature of the intervention—text messages sent to par-
ents—it is plausible that spillover may have occurred if parents in
the treatment group shared intervention content with those in the
control group. To assess the potential impact of such spillover,
we estimated how different levels of spillover (i.e., 10% and 20%
of the control group receiving indirect exposure to the intervention)
might affect the treatment effect size, using Hedges’ g as our pri-
mary measure. To quantify spillover, we first computed the propor-
tion of treated pupils within each school and used this as a
continuous measure of potential exposure among the control
group. A mixed-effects model was fit to the full sample to estimate
the main treatment effect on YARC scores, controlling for baseline
YARC scores, child age, gender, and school-level clustering. To
simulate the impact of spillover, we adjusted the control group’s
outcome scores by reassigning a proportion (10% and 20%) of con-
trol group children as effectively “treated”—reflecting the assump-
tion that they were indirectly exposed to intervention content. The
adjusted data set was then analyzed using the same mixed-effects
model as the main impact analysis, ensuring consistency in
estimation.

In the absence of spillover, the estimated treatment effect size
(Hedges’ g) was 0.0200. When 10% of the control group was
assumed to be indirectly exposed to the intervention, the effect
size declined to 0.0136, and with 20% spillover, it further declined
to 0.0072. These results suggest that even modest levels of spillover
could attenuate the estimated treatment effect, potentially biasing
results toward the null. Overall, while the intervention effect on
YARC scores remained small, the spillover analysis suggests that
diffusion of intervention materials among parents could partially
explain the attenuated treatment effects observed in the main analy-
sis. These findings highlight the need for careful consideration of
spillover when designing and interpreting trials of parent-targeted
interventions.
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Treatment x IDACI Interaction—SDQ Total Difficulties
Interaction Between Trial Arm and IDACI Score on SDQ - Total Difficulties

Predicted SDQ Total Difficulties

0.0
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e I
1

0.4 0.6

IDACI Score

Note. 1DACI =Income Deprivation Affecting
Questionnaire.

Accounting for Multiple Comparisons

To account for multiple comparisons, we applied an FDR correc-
tion, after which none of the subgroup effects remained statistically
significant at the oo = .05 level. Before correction, there was a trend
suggesting that EAL students in the treatment group showed greater
improvements on the YARC (p =.045). While the FDR-adjusted
p values exceeded .05, indicating that these findings may be false
positives, they may also reflect meaningful patterns that warrant fur-
ther investigation. Given the investigative nature of these subgroup
analyses, future research should seek to replicate these effects in
larger samples before drawing firm conclusions. See SI 10 in the
online supplemental materials for the full set of adjusted p values.

Table 10
Intervention Effects of Treatment and EAL on YARC and SDQ

Children Index; SDQ = Strengths and Difficulties

Rerunning Models for SDQ Total Difficulties Without
Controlling for Baseline YARC

In all analyses for the secondary outcome, SDQ total difficulties,
we included baseline YARC scores as a control variable to account
for preexisting differences between students in the two trial arms, as
SDQ was not collected at baseline. While the absence of baseline
SDQ data is a limitation, adjusting for YARC scores is preferable
to relying solely on randomization to control for potential baseline
differences.

As a robustness check, we compared model estimates with and
without baseline YARC to evaluate the impact of this adjustment
(see SI 11 in the online supplemental materials). Overall, including

Unadjusted means

Control Treatment Effect size

Outcome n M (SD) n M (SD) Total N Hedges’ g [95% CI] )4
YARC

EAL 39 —0.231 (1.126) 29 0.191 (0.817) 68 0.375 [0.008, 0.742] .045

Non-EAL 345 0.025 (0.984) 340 0.041 (0.986) 685 —0.010 [—0.130, 0.109] .864
SDQ total difficulties

EAL 46 7.435 (5.445) 35 6.029 (5.009) 81 —0.379 [-0.791, 0.033] .072

Non-EAL 470 6.587 (5.443) 485 6.930 (5.647) 955 0.106 [—-0.009, 0.220] .071
Note. EAL = English as an additional language; YARC = York Assessment of Reading Comprehension; SDQ = Strengths and Difficulties Questionnaire;

CI = confidence interval.
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Table 11
Interaction Effects of Treatment and EAL on YARC
Measure B SE t p n
YARC
Treatment —0.012 0.060 —0.192 .848 753
EAL —0.027 0.139 —0.195 .845 753
Treatment x EAL 0.404 0.203 1.988 .047 753
SDQ total difficulties
Treatment 0.591 0.322 1.834 .067 1,036
EAL —0.005 0.818 —0.006 995 1,036

Treatment x EAL —1.843 1.182 —1.559 119 1,036

Note. EAL=English as an additional Language; YARC = York
Assessment of Reading Comprehension; SDQ = Strengths and Difficulties
Questionnaire.

baseline YARC did not meaningfully change the overall treatment
effects. However, in some subgroups—such as students with EAL
and those from neighborhoods with varying levels of disadvantage
(measured by IDACI)—adjusting for baseline YARC strengthened
the evidence for differential treatment effects.

Discussion

A nurturing, engaging, and supportive home environment is
essential for children’s growth (Toth et al., 2020). Activities like
reading together, introducing new words and phrases, providing
structured guidance as children become more independent, and fos-
tering warm, responsive relationships are associated with improved
developmental outcomes at school entry (Bornstein et al., 2008;

Figure 2

Effect of Treatment x EAL Interaction on YARC

Bradley & Corwyn, 2005; Hart et al., 1997). Additionally, having
access to resources like books and toys, combined with the quality
of both implicit and explicit educational support from parents
and caregivers, contributes to a rich home learning environment
(E. Melhuish, 2010).

There is substantial evidence that parenting programs, in which a
trained facilitator either visits families at home or parents attend
group sessions with other caregivers over a set period, are effective
in improving parenting skills and fostering supportive environments
for children’s development, often leading to positive outcomes for
both parents and children (Leijten et al., 2018; Mol et al., 2008;
Sanders et al., 2014). However, such programs tend to be
resource-intensive and costly, making it difficult to scale them for
widespread use.

Less intensive programs that provide parents with accessible
information and simple strategies without requiring a set time com-
mitment are a promising alternative, potentially engaging parents
who may not participate in more structured programs. While the uni-
versality of such programs is appealing, it is important to assess their
overall impact, and more specifically their impact on different
groups, particularly those facing challenges like socioeconomic dis-
advantage or language barriers. Understanding who benefits the
most from such initiatives, and why, is crucial in times of constrained
school budgets, where parental engagement programs are often the
first to face cuts.

In this secondary data analysis, we examined the efficacy of a low
intensity, text message intervention developed for parents of recep-
tion students (aged 4-5 years) in England. Parents received three text
messages a week with tips and activities to do at home with their

Interaction of treatment allocation and EAL on YARC Scores

0.4

0.2

YARC Score

0.0

-0.2

EAL Status

Trial Arm
® 0
1

Note. EAL = English as an additional language; YARC = York Assessment of Reading Comprehension.
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Table 12
Intervention Effects of Treatment and SEN on YARC

Unadjusted means

Control Treatment Effect size

Outcome n M (SD) n M (SD) Total N Hedge’s g [95% CI] )4
YARC

SEN 33 —1.101 (0.918) 35 —1.028 (1.241) 68 —0.010 [—0.427, 0.408] 964

Non-SEN 351 0.103 (0.945) 334 0.166 (0.868) 685 0.037 [—0.084, 0.158] 552
SDQ total difficulties

SEN 63 11.190 (6.133) 61 10.410 (5.841) 124 —0.137 [-0.492, 0.219] 452

Non-SEN 454 6.042 (5.033) 459 6.399 (5.409) 913 0.107 [-0.009, 0.223] .070
Note. SEN = special educational needs; YARC = York Assessment of Reading Comprehension; CI = confidence interval; SDQ = Strengths and Difficulties

Questionnaire.

young children, all aimed at improving language, literacy, numeracy,
and socioemotional skills.

The RCT faced substantial attrition because of the COVID-19
pandemic; however, the final sample size (n = 753) remained com-
parable to the original U.S. study (n=823; York et al., 2019).
Given this similarity, we deemed it worthwhile to proceed with
the analysis despite the high level of attrition, as the sample still
allowed for meaningful examination of the intervention’s effects
and provided valuable insights into the replicability of the original
findings.

Analysis of Impact: Intervention Effects

Our findings indicate that the Tips by Text program did not pro-
duce significant improvements in reading-related outcomes or socio-
emotional well-being for students in the treatment group. Given the
positive effects for low achievers reported in the original study (York
etal., 2019), we had planned additional analyses to examine whether
the program might have been particularly beneficial for low achiev-
ers, splitting the sample into low and high achievers based on base-
line YARC scores. However, unlike the U.S. study, we found no
evidence that the intervention benefited lower-achieving students
nor did we observe a significant Treatment x Achievement interac-
tion effect.

Analysis of Differential Effect by SES

For our second set of analyses, we hypothesized that
FSM-eligible students whose parents received Tips by Text
would outperform those in the control group on reading-related

Table 13
Interaction Effects of Treatment and SEN on YARC
Measure B SE t P n
YARC
Treatment 0.038 0.058 0.653 514 753
SEN —0.734 0.145 —5.064 .000 753
Treatment x SEN —0.075 0.196 —0.382 703 753
SDQ total difficulties
Treatment 0.564 0.323 1.748 .081 1,036
SEN 3.985 0.676 5.893 .000 1,036
Treatment x SEN —1.061 0.940 —1.128 .260 1,036

Note. SEN = special educational needs; YARC = York Assessment of
Reading Comprehension; SDQ = Strengths and Difficulties Questionnaire.

outcomes and socioemotional well-being. We also hypothesized
that students in more disadvantaged neighborhoods who received
the program would show greater improvements in reading-related
and socioemotional skills compared to those in the control
group. Text message interventions have shown promise in improv-
ing academic outcomes for low-income students though primarily
in older age groups (Avery et al., 2021; Bergman & Chan, 2021).
Therefore, it is important to assess their impact on low SES popu-
lations and to incorporate multiple measures of SES for a more
comprehensive evaluation.

For FSM-eligible students, we found no evidence that the program
improved reading-related outcomes compared to the control group.
Similarly, our analysis of its impact on SDQ total difficulties did
not yield statistically significant results. The analysis of neighbor-
hood disadvantage, measured using IDACI scores, also produced
nonsignificant results for reading-related outcomes. For SDQ total
difficulties, we found no clear evidence that the intervention influ-
enced socioemotional difficulties either overall or across different
levels of socioeconomic disadvantage. While there was a suggestion
that students from more disadvantaged neighborhoods experienced
greater socioemotional difficulties following the intervention, this
trend was not statistically robust.

One possible explanation for these findings is the distribution of
neighborhood deprivation within the sample. Less than 5% of stu-
dents (179 out of 3,649) had IDACI scores above 0.5, indicating
that only a small proportion came from highly deprived areas. The
median IDACI score among those with baseline YARC assessments
was 0.27, suggesting that, in terms of neighborhood deprivation, this
was not a highly disadvantaged sample. This is somewhat unex-
pected given that nearly 30% of students (1,054 out of 3,649)
were eligible for FSM, revealing a discrepancy between individual
economic disadvantage (FSM eligibility) and area-level deprivation
(IDACI scores). This mismatch suggests that the IDACI analysis
may not have fully captured the most socioeconomically vulnerable
students, potentially limiting the ability to detect meaningful inter-
vention effects. IDACI is derived from the index of multiple depri-
vation, a composite measure of relative deprivation across small
geographical areas, based on income, employment, education,
health, crime, barriers to housing and services, and the living envi-
ronment. Higher scores indicate greater deprivation. Some research-
ers have suggested that index of multiple deprivation-based
measures, including IDACI, may be too broad to reliably predict
individual differences in outcomes, particularly in younger age
groups (Kneale & Lupton, 2010).
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Analysis of Differential Effects by Other Challenges

We had hypothesized that this type of program would be benefi-
cial for EAL students. The intentional use of plain, accessible
English in the text messages could have meant that parents with
lower literacy levels or those whose first language was not English
could engage with the program more easily. Text messages may
effectively support parents who want to engage in their children’s
development but may face barriers to participating in traditional par-
enting programs. For example, parents who are not confident in their
language skills may be reluctant to join group-based programs or
may find pamphlets or emails overwhelming. The concise nature
of the text messages, limited to 160 characters and written in plain
English, may have helped overcome some of these accessibility bar-
riers for EAL parents who want to engage. Indeed, for EAL students,
the intervention appeared to support improvements in reading-
related skills, with results suggesting a trend toward greater gains
in this domain. However, after adjusting for multiple comparisons,
this effect was no longer statistically significant. In contrast, we
found no evidence that the intervention reduced socioemotional dif-
ficulties among EAL students. Further research is needed to deter-
mine whether the small trend in our data only prior to correction
for multiple comparisons will replicate and whether it extends to
larger EAL populations. If so, future studies should also examine
potential mechanisms, such as increased parental engagement,
greater language exposure at home, or improved communication
between parents and schools, that may mediate these effects.

For children with SEN, establishing clear directional hypotheses
was more challenging. While delivering straightforward, engaging
activities via text message may be beneficial, the program could
also induce stress if not properly tailored to the child’s specific
needs. Our results suggest that the intervention did not meaningfully
affect reading-related outcomes or socioemotional well-being for
this group. Given the complexity of supporting children with
SEN, this result is perhaps unsurprising. However, we considered
it important to examine this subgroup, as the intervention provided
parents with additional support and included them in a program
being rolled out to all students, which may have had indirect effects
on the home learning environment and in turn, their children’s skills.
More tailored interventions that offer direct, structured support spe-
cifically designed for students with SEN may be more effective in
addressing their unique needs.

Overall, the intervention did not produce significant effects on the
primary or secondary outcomes nor did it differentially impact low-
versus high-achieving students or those experiencing socioeco-
nomic (FSM) or neighborhood (IDACI) disadvantage. These null
results suggest that, as implemented, the program did not meaning-
fully shift reading-related skills or socioemotional outcomes in this
sample. The results for students with EAL showed some promise;
yet following adjustment for multiple comparisons, the effect was
no longer statistically significant. Given this and the small sample
size (n = 68), further research is warranted to determine if this effect
is genuine. Students with SEN showed no meaningful differences
between treatment and control groups, suggesting that more tailored
support may be necessary for this subgroup.

Taken together, our findings across these three sets of analysis sug-
gest that while the intervention was well intentioned, it did not pro-
duce measurable improvements in reading-related skills or
socioemotional outcomes. The absence of differential effects by

achievement level, socioeconomic disadvantage, or other challenges
(EAL and SEN) may suggest that low-intensity approaches may not
be sufficient to drive improvements in these domains. This could be
because of the “intention-action” gap, which refers to situations
where individuals have the intention to engage in a particular behavior
but fail to follow-through (Sheeran & Webb, 2016). In the context of
parenting, even when parents intend to engage in activities that sup-
port their child’s development, competing demands or everyday chal-
lenges may prevent them from doing so. Strategies such as
“implementation intentions”—which involve forming concrete
plans that specify when, where, and how an action will be carried
out—could help bridge this gap (Gollwitzer, 1999). By encouraging
parents to set specific cues for action (e.g., “After dinner, I will
spend 10 min reading with my child”), these techniques may increase
follow-through and translate good intentions into meaningful behav-
iors that promote healthy child development.

Another possible explanation for the lack of significant effects is
the choice of messenger used to deliver the intervention. The text
messages were signed off with the student’s school name, an
approach that was assumed to enhance credibility and engagement.
However, this assumption warrants further scrutiny. While schools
are central to children’s education, parents may perceive school-
affiliated messages as directive rather than supportive or they may
associate them with administrative rather than developmental guid-
ance. As a result, the intervention may not have resonated as
intended. Future research should explore whether the effectiveness
of text message-based interventions is influenced by the perceived
authority or relatability of the messenger. For instance, messages
endorsed by child development experts may be seen as more evi-
dence based, while those from community support officers could
feel more approachable. Testing different messengers such as educa-
tors, developmental psychologists, or trusted community figures
could provide valuable insights into whether variations in perceived
expertise, trust, and relatability impact parental engagement and
follow-through. Additionally, future studies should examine
whether adaptations such as supplementary resources, alternative
communication mediums (e.g., voice notes on WhatsApp), or
greater tailoring to specific learner needs could further enhance the
effectiveness of such interventions. Understanding these dynamics
may be key to optimizing the effectiveness of similar interventions
in the future.

Finally, it is important to acknowledge that this trial took place
during the COVID-19 pandemic, which led to a nearly 70% loss
of postintervention data. This substantial attrition reduced the
study’s power to detect effects, particularly for smaller subgroups.
A retrial of the Tips by Text program is currently underway
(Education Endowment Foundation, 2024), with results expected
in 2026, which should provide more robust evidence on the pro-
gram’s effectiveness.

Limitations and Future Directions

This original RCT and by extension, the secondary analyses
described in this study, had several limitations. First, the primary
outcome measure, the YARC, proved to be too challenging for the
age group involved. Many children scored close to zero on the base-
line assessment (see SI 12 in the online supplemental materials for
histograms), indicating that the tasks were generally too difficult
for a significant portion of pupils. This resulted in a floor effect
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where the low scores limited the ability to detect meaningful differ-
ences in performance. It is difficult to find measures that are compre-
hensive and can be delivered at scale. Measures that are more age
appropriate for 4- to 5-year-olds should be considered in future.
Potential options may include the LanguageScreen (Hulme et al.,
2024; West et al., 2021) or the PALS (Invernizzi et al., 2004),
which was used in the original study (York et al., 2019).

Second, although we did not collect data on potential spillover, it
is likely that some occurred. During intervention piloting, we asked
parents whether they would share the content with friends or other
parents in their child’s class. The responses were mixed. Some
parents and teachers suggested that parents might physically
show the messages to each other during pick-up and drop-off
times, while others felt the content was specific to their child and
were less inclined to share it. Conducting a cluster RCT, where
schools rather than parents are randomly assigned to the treatment
or control group, could help avoid the risk of contamination of the
control group.

Third, the passive (“business as usual”) control used in the RCT
posed a limitation, as it did not provide an active comparison, mak-
ing it difficult to determine if any observed effects are attributable to
the intervention itself or simply the result of increased engagement.
During the RCT’s planning phase, we considered sending messages
to the control group but ultimately decided against it, as developing
enough neutral content for a 12-month program within the available
time frame for intervention development was not feasible. Ideally, a
three-arm RCT, comparing the intervention with both passive and
active control groups, would better isolate the impact of the content
itself from the effects of engagement through text messages.

Fourth, during the pilots, several parents mentioned that the activi-
ties were too easy for their children. We intentionally selected activities
targeting the lower end of the achievement distribution to ensure that
those who might benefit most from additional support could engage
with the content. Ideally, activities would be tailored for both low
and high achievers, which could easily be done using baseline assess-
ment data to assign more challenging activities to pupils scoring above
apredefined cutoff. However, there is a potential risk that some parents
might feel stigmatized if their child is not in the higher-achieving
group. This would largely depend on parents actively comparing the
content however, which seems unlikely. A differentiated program
has already been tested in the United States with promising results—
pupils whose parents received a differentiated and personalized pro-
gram were 63% more likely to read at a higher level compared to
those receiving a more general, non-differentiated program.
Moreover, parents in the differentiated group reported higher engage-
ment in literacy activities with their children (Doss et al., 2019).

Finally, throughout the trial, the researchers were responsible for
sending the text messages to parents. To better simulate real-world
conditions, future studies should explore how teachers and school
administrators could manage the text message distribution them-
selves. Most schools already have texting platforms, meaning the
infrastructure for delivering an intervention like Tips by Text is
already in place. Future research should investigate whether and
how the intervention’s impact changes when delivered by teachers
rather than researchers. Although much of the messaging can be
automated, implementing such programs still requires staff time to
monitor the platform daily for safeguarding purposes, ensure mes-
sage delivery, and follow-up with parents if messages go undeliv-
ered for an extended period.

Conclusion

Digital interventions for parents have expanded rapidly in recent
years, with thousands of apps available to support child develop-
ment (Fedorychak, 2024). While apps offer advantages such as
gamification and engaging content, they also present challenges,
including low uptake, inconsistent use, and the risk of excluding par-
ents who are less digitally proficient (Zhang & Livingstone, 2019).
In contrast, text messages may provide a simple, accessible, and
widely used method for delivering parenting support, particularly
when integrated into existing school communication systems.

The aim of this study was to replicate the primary impact analysis
conducted by the original RCT evaluators of Tips by Text in the
United Kingdom and expand upon it by investigating whether the
intervention had varying effects on children experiencing different
challenges, such as socioeconomic disadvantage, language barriers,
and SEN. In contrast with findings in a comparably sized U.S.-based
sample (York et al., 2019), our results revealed no significant
improvements in reading-related skills or socioemotional outcomes
nor any notable differences in how these subgroups responded to the
program. The substantial attrition rate resulted in underpowered
analyses, reducing our ability to reliably detect potential effects.

A large-scale retrial of the Tips by Text program is currently
underway, with results expected in 2026 (Education Endowment
Foundation, 2024), which should provide more definitive evidence
of its impact. Future research should also consider factors such as
the role of the messenger, message content, and parental engage-
ment strategies to optimize effectiveness. Despite the null findings
in this study, text message-based interventions remain a promising
area for further research on supporting early childhood development,
particularly if adapted to better meet the needs of diverse families.
Continued investigation is needed to assess their full potential.
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