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Abstract

While in its nascent stages, Play research in Africa is predominantly focused on non-digital and
school-based playful learning. Through this mixed methods pilot study involving Kenyan
parents, we aimed to explore the potential for fostering parent-child playful learning of
mathematics through a mathematics learning app designed for families with young children. The
Early Family Math app is a digital resource promoting playful learning between parents and
young children through engaging mathematical activities and stories. It aims to foster social
interaction by facilitating shared reading and activities, including stimulating games, puzzles,
and investigations.

The eight-week study implementation period explored the nature of the relationship between the
sampled Kenyan parents’ mathematics anxiety (and beliefs about mathematics learning) and
their use of the Early Family Math app digital activities that support parent-child playful
interactions. The study targeted 81 parents or caregivers who had children between 2 and 4 years
of age in three main counties: Nairobi, Kisumu, and Kakamega. Data was collected through
surveys (baseline and end-line), interviews, focus group discussions, and WhatsApp group
discussions.

The results suggest that the EFM app influences parental involvement in playful learning
interactions with their children, which participants say strengthened their bond, improved their
understanding of their child's abilities, and provided a platform for children to express
themselves freely. Additionally, parents reported that the EFM app has a positive impact on their
children’s maths learning as learning maths has been made fun and engaging, which is crucial for
young learners. The study findings will contribute to filling the knowledge gap not only in play
research in Kenya but also in understanding the opportunity that digital resources present in
supporting effective parental engagement (as espoused by Competency-Based Curriculum) in
fostering early mathematics literacy in Kenya.
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ABBREVIATIONS AND ACRONYM

EFM - Early Family Maths

FGD - Focus Group Discussion

PI - Personal Interviews

CBC - Competency Based Curriculum

ECE - Early Childhood Education



INTRODUCTION

1.1 Background to the Study

The Early Family Math app is a digital resource promoting playful learning between parents and
young children through engaging mathematical activities and stories. It aims to foster social
interaction by facilitating shared reading and activities, including stimulating games, puzzles,
and investigations. The app offers iterative activities to improve skills through repeated practice,
enhancing effective learning. This app is developed in collaboration with IDEMS International,

INNODEMS and the Early Family Math Non profit.

Drawing on the meta-analysis of research that has confirmed the role of play in children’s
physical, intellectual, social, emotional, and moral capacities, both psychologists and educators
contend that the community (starting from home environments) and schools should be places

where playful activities are fostered (Rogowsky et al., 2017).

Evidence from play research suggests that play is multidimensional and that its definition varies
across time, culture, and contexts (ibid). Indeed, theorists on play have presented different beliefs
on the nature of play: nature of activity, inherent structure, intrinsic motivation driving play,
social interactivity, and sustained or enhanced positive affect are some of the beliefs used by
different play theorists to define play. Fundamentally, beliefs influence the definition of play
adopted and, by extension, the nature of activities identified as play (Rogowsky et al., 2017,

Fisher et al., 2008).

More and more people are realizing how vital play is to promoting holistic child development
and improving academic performance in formal education. Play is essential in helping children

get ready for the demands of formal schooling and fosters social, emotional, and cognitive



development in formal educational environments. For instance, research by Pellegrini and
Holmes (2006) shows that by giving kids the freedom to explore ideas in a relaxed setting,
especially directed play, improves concentration, problem-solving abilities, and knowledge
retention in kids. These interactive exercises foster a positive attitude toward learning and
support cognitive growth. By incorporating play into formal learning activities, teachers can
create more effective and enjoyable learning experiences that encourage creativity, critical

thinking, and teamwork.

Notwithstanding the differences in definition and belief on the nature of play, play research has
converged on a ‘play-learning’ that considers play an integral component of learning and child

development (cf. Sulis et al., 2019).

Indeed, many play researchers have observed that, depending on their age appropriateness,
different forms of play present an opportunity for children to not only explore and learn about
themselves and the world but also (through the acquisition of knowledge and practice of new
skills) provide a foundation for more complex cognitive processes and academic success (Fisher

et al., 2008).

Parental participation also has a crucial role in both the academic achievement and general
development of children. Parents can create enriching environments by participating in playful
interactions that introduce mathematical ideas, such as measuring of ingredients during cooking
or counting during playtime. However, many parents experience mathematics anxiety, which can
hinder their ability to engage effectively with their children. Parental involvement in their child's
education, mainly through play, fosters a nurturing atmosphere that enhances learning outside the

classroom. Studies have indicated that engaging in enjoyable educational activities with their



kids not only improves the relationship between parents and kids but also advances the cognitive,
social, and emotional growth of the kids (Henderson & Mapp, 2002). Playful activities at home,
such as puzzle solving, reading aloud, or playing basic maths games, are opportunities for
children to build fundamental abilities in a stress-free and entertaining way. These interactions
also allow parents to model problem-solving strategies, encourage perseverance, and nurture a

positive attitude toward learning (Weisberg, Hirsh-Pasek, & Golinkoff, 2013).

Promoting early mathematics skills can be incredibly successful when parents participate in their
children's play. Research has shown that children's mathematical thinking and understanding
improve when parents purposefully include maths-related activities in playtime (LeFevre et al.,
2009). By involving students, arithmetic ideas become less mysterious and more approachable
for younger students. Parents who engage in playful learning with their kids establish the
groundwork for future academic success by encouraging a love of learning and curiosity about

the world around them.

Through encouraging enjoyable learning, digital mathematical resources have become important
tools for improving children's educational experiences. These tools: apps, games, and interactive
platforms, for example, are made to involve kids in relevant, age-appropriate maths activities that
consider their developmental phases (Fisch, 2004). Digital tools can help make difficult
mathematical ideas approachable and pleasurable by incorporating play into the teaching
process. This inspires kids to experiment and explore numbers, shapes, and patterns in a fun way.
This method develops their critical thinking and problem-solving abilities and improves their

comprehension of mathematical concepts (Clements & Sarama, 2011).



Digital resources such as the Early Family Math app offer repetitive tasks that enable kids to
repeatedly practise and improve their abilities. Since digital tools allow kids to develop mastery
over time, their iterative character is consistent with the principles of successful learning (Zosh et
al., 2017). Moreover, using digital platforms enables the customization of educational
encounters, permitting kids to advance independently and obtain prompt evaluations for their
achievements. A positive attitude toward mathematics and learning in general is supported by
this personalized approach and the naturally entertaining nature of digital maths materials

(Ginsburg et al., 2008).

1.2: Statement of the Problem

In Kenya, early childhood education faces significant challenges, particularly in the teaching and
learning of foundational maths literacy skills. Despite the critical importance of early maths
skills for later academic success, many young children experience limited engagement with
maths literacy activities at home. This lack of engagement is often due to insufficient resources,
lack of parental involvement, and limited access to effective educational tools. The introduction
of digital tools offers a promising avenue for enhancing early maths literacy education. However,
integrating such tools into everyday learning practices at home still needs to be explored,

particularly in the Kenyan context.

Play research in Kenya is in its early stages, focusing mainly on teacher-facilitated playful
learning in Early Childhood Education Centres (cf. Watende et al., 2020). This leaves a
significant knowledge gap regarding parent-led playful learning in early childhood and its role in
fostering foundational literacy and numeracy. By bridging the gap between teacher-facilitated

and parent-led playful learning, comprehensive strategies that leverage traditional and digital



methods can be developed to build a robust foundation in literacy and numeracy among young

learners in Kenya.

The Early Family Maths (EFM) app, which promotes parent-child interactive learning through
playful digital maths activities, has the potential to bridge this gap. Yet, there is limited empirical
evidence on its effectiveness and the specific ways it can enhance parent-child engagement in

maths literacy learning.

1.3: Purpose of the Study

This research seeks to explore the opportunity that digital mathematics stories and activities may
present in fostering parent-child playful learning in Kenya. It aims to contribute to filling the
knowledge gap not only on playful learning (Trivette et al., 2010) but also on quality parent-child

interactions in Africa.

Specifically, it will provide an opportunity for exploring whether the oral nature of African
culture (many African cultures traditionally rely on verbal communication and storytelling to
pass down knowledge, history, and values) and the increasing adoption of mobile technology in
Kenya (and Africa by extension) present an opportunity for tapping into digital resources such as
digital mathematics stories and activities to foster parent-child playful learning of foundational

mathematics.

1.4: Objectives of the Study

With the support of a local parenting initiative, we carried out an 8-week pilot study with 81
parents and caregivers and their children aged between two years and four years, with four key

objectives:



1. To explore the potential for content on the Early Family Math app for fostering
parent-child playful learning of mathematics.

2. To establish the extent to which the Early Family Math App (EFM) digital mathematics
stories and activities facilitate parent-child playful interactions.

3. To assess the suitability of the Early Family Maths App content for the Kenyan context.

4. To verify the potential impact of using the Early Family Maths App for parent-child

playful interaction on the parent’s perspectives towards mathematics.

1.5: Early Family Math App

The Early Family Math app, supported by the Global Parenting Initiative, promotes maths
literacy through play. Developed through a volunteer collaboration between UK-based impact
innovation social enterprise IDEMS International Community Interest Company and US-based
nonprofit Early Family Math, it offers caregivers offline maths activities and storybooks for
children up to 8 years old. The app includes a selection of storybooks that include mathematical
comments and guiding questions on every page. This approach helps families develop strong
associations between math and the comforting experience of reading together. By integrating
maths concepts into stories, the app encourages children to explore mathematical ideas in a
context that feels familia and engaging. In addition to storybooks, the app offers a variety of
educationally sequenced math games, puzzles and activities. These resources are designed for
families to paly together, providing valuable opportunities for interaction while introducing
foundational maths skills. The activities are structured to be fun and engaging, reinforcing the
notion that math can be enjoyable and accessible. The app guides parents through on-screen

storybooks with follow-up questions and commentary that can be directed at the child to promote



engagement and learning further (See Figure 2). Designed for low-resource settings, it aims to
support parents with limited maths and digital literacy, to make maths learning accessible for all

families.
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Figure 1: Screenshots of the Early Family Math App's home page and Storybooks sections.
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Early Family Math app.
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Figure 3: Screenshots of the Early Family Math App's home page and Activities sections.

LITERATURE REVIEW

2.1 Introduction

The literature review is divided into four sections, as per the study objectives. The first section
covers literature on parents and their facilitation of playful learning. The second section reviews
the impact of digital mathematics stories and activities in playful parent-child interactions. The
third section reviews the need to localise digital mathematics stories and resources for the
context to which they are deployed. Finally, we summarize the literature on the impact of

parental maths anxiety and beliefs on early mathematical engagement.

2.2 Parent-child playful learning of mathematics

Research on parents and playful learning indicate that the nature and definition of play vary
across time and culture (cf. Youell 2008). Evidence from a study by Fisher et al (2008) suggests
a difference in play beliefs between parents and experts. Indeed, findings from research on
quality parental-child interactions in which play is central, have suggested a difference in the
conceptualization of quality parental interaction by parents based on age, level of education,

race, and socio-economic status (Trivette et al., 2010).

According to Fisher et al. (2008), understanding parental beliefs and definitions of play in unique
contexts and cultures is critical to shaping and/or identifying appropriate interventions/activities
that may foster parent-led playful learning that can, among other things, bolster early

mathematical literacy.



Increasing evidence from research on early maths and home numeracy continues to suggest that
parent-led activities, including story reading, may act as windows for instigating not only general

playful learning but also early mathematical literacy (Zhou et al., 2015).

Given that most play research from the African continent is school-based (cf. Youell 2008), this
research aims to make a significant contribution in addressing not only this gap but also the
knowledge gap on home mathematical literacy in the Kenyan (African) context. Specifically, the
research will explore the role of parent-led activities in fostering early mathematical literacy

among Kenyan children.

2.3 Digital mathematics stories and activities and parenting playful interactions

Contextual factors such as ethnic background, cultural values, and socio-economic status,
resources within a home, have been found to influence the cognitive environment within which a
child may develop (Roggman et al., 2013). For example, child-oriented resources, including toys
and books (Suzy et al., 2006), are significant for parent-child playful interactions. Parents
reading aloud to their children has sometimes been found to enhance verbal interaction, which is

associated with significant impacts on child development outcomes (Trivette et al., 2010).

A study by Zhou et al. (2015) found a significant difference between two groups of children's
performance in the development of cardinal mathematics concepts and written number symbols,
which, according to the researcher, was explained by the children’s mathematics learning
experiences at home. Specifically, the study’s findings indicated an association between the
children’s mathematical development and the frequency of mother-child jointly engaged

activities, including book reading and maths worksheets.



Given that most of the read-aloud books generally adopted by parents for read-aloud sessions
both in the Global North (cf. Suzy et al. 2006) and increasingly in African homes (Mugambi
2018) are for literacy purposes, to the best of our understanding, there have not been any studies
documenting the effects of mathematics stories on the quality of parent-child playful interactions

in the African context.

2.4 Digital mathematics stories and activities appropriate for the Kenyan context.

Digital mathematics stories and activities have been recognized as crucial tools for early
childhood education, especially in the Kenyan context, where mobile technology adoption is
rapidly increasing. These digital resources often incorporate culturally relevant content that
aligns with the lived experiences of Kenyan children, making abstract mathematical concepts
more relatable and easier to grasp. A growing body of literature underscores the potential of
digital stories to improve engagement in foundational mathematics learning by embedding
culturally relevant narratives that reflect daily life and traditions. The Cocomelon app, for
instance, demonstrates how digital stories and playful activities can foster parent-child
interaction, promoting cognitive and social development in young learners (Wanjiru & Otieno,
2021). Such tools are essential in low-resource settings where access to physical learning

materials may be limited but mobile technology is prevalent.

Incorporating storytelling into digital mathematics activities is deeply rooted in the oral traditions
of African societies. By blending traditional narratives with digital media, these stories resonate
with children and parents, enhancing the appeal of mathematics learning. Research suggests that

digital platforms offering culturally relevant stories and interactive activities can foster early



numeracy skills, encouraging positive attitudes toward mathematics from an early age (Nyaga &

Mugo, 2019).

2.5 The Impact of Parent Math Anxiety and Beliefs on Early Mathematical Engagement

Parent maths anxiety has been identified as one of the attitudes influencing parent-child
engagement with mathematics activities. Accordingly, children of higher maths-anxious parents
have been found to not only engage less with maths during the early years but also contribute in

part to lower achievements in mathematics at the foundational stages (Maloney et al., 2015).

As such, there are mathematics education researchers who contend that improving parent-child
maths interactions should generally boost children's mathematics learning and enhance parents’

attitudes and beliefs about maths (Schaffer et al., 2018).

Indeed, related studies involving the reading (parent-child) of mathematics stories from a
mathematics app have found that it has a positive impact on parent-child mathematics
interaction over time, children's improvement in mathematics, and parents’ attitudes and beliefs

on mathematics (Berkowitz et al., 2015; Schaffer et al., 2018).

Given the centrality of community and parental engagement in the newly adopted Competency
Curriculum in Kenya (KICD 2017: 19-20), there is a need to build an understanding of the
relationship between key parental attributes (or behaviours of parents that may influence their

children’s learning outcome) and the overall outcomes of learning.

This pilot study, therefore, opens an essential window for exploring how Kenyan parents' anxiety
and beliefs about learning mathematics may influence their children’s home engagement with

mathematical activity. In Kenya, there is a growing recognition of the importance of mathematics



in education, yet parental attitudes often reflect a mixture of anxiety and doubt. Many parents
view mathematics as a challenging subject, which can discourage their children from fully
engaging with it. Through the research, we will explore how engendering playful learning
through digital mathematics resources in the Early Family Math app may influence parents'

maths anxiety and beliefs on the teaching of mathematics.

As such, the study will address an important but understudied area: while mathematics education
research in Kenya has focused on topics such as students' anxiety towards mathematics (Mutegi
et al., 2021; Njaru, 2020), there is limited research examining the connection between parental
maths anxiety, parental beliefs about mathematics, and early mathematical literacy among
Kenyan children. Given the potential impact of parents' attitudes and beliefs on children's
learning outcomes, this area warrants further exploration to understand the dynamics at play

better and to inform educational interventions.

RESEARCH METHODOLOGY

3.1 Introduction

The section outlines the research design, study area, study population, sample and sampling

procedure, data collection instruments, data collection procedure and data analysis.

3.2 Research Design
As an exploratory study design, the study was conceptualised as a single embedded case study. A
mixed methods approach was applied to collect data on the influence of parent-led playful

learning through digital mathematics stories and activities on the quality of parent-child



interactions, parental beliefs on how children learn mathematics, and the parents’ perceived

levels of anxiety towards mathematics.

3.4 Study Population
The study involved 81 parents who had children with ages between 2 and 4 years in 3 main

counties (Nairobi, Kakamega and Kisumu).

3.5 Sample and Sampling Procedure

The sampling method employed was purposive sampling. A total of 81 participants from three
regions of Kenya were initially selected. Out of these, 81 participants were identified using a
selection survey that assessed their willingness and their potential to provide valuable data
relevant to the study's objectives based on specific characteristics, criteria, and context. Parents
who had children aged between 2 years to 4 years and who used the EFM app regularly were
invited to Focus Group Discussions (FGD) and during the FGD, parents who gave detailed
feedback on how the EFM App has influenced their interaction with their children were chosen
for Personal Interviews (PI). The aim was to understand the effect of the EFM app on the

interaction between parents/caregivers and children.

Purposive sampling enabled the use of factors such as access to digital technology, openness to
new educational interventions, and socio-cultural context to select participants. By including
participants from different regions, the study ensured a variety of data, which can provide richer,
more nuanced insights into the impact and applicability of the EFM app across diverse settings
within the country. Purposive sampling had been identified as useful for this pilot study, which

aimed to understand the EFM app in the Kenyan context in-depth.



3.6 Data Collection Instruments

The study employed surveys (Selection, Baseline and Endline), Interviews (FGD and PI) and

WhatsApp group discussions to collect data. They are discussed as follows:

3.6.1 Surveys

Surveys were used at several points in the study

1. The survey helped select parents and guardians to participate in the pilot study.

2. The baseline survey collected data on the selected parents' ‘typical’ playful learning
activities with their child(ren) and the types of reading and non-reading resources that
parents used to facilitate interactions with their children.

3. The endline survey was used at the end of the study period to gain further insights into

the use of the EFM app.

From the selection survey, we were able to select participants:

3.6.1.1 County of Residence
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The graph on the left shows that many participants were interested in participating in the study
(89 respondents), while the graph on the right highlights our area of interest and the specific
study region we focused on (81 participants).

3.6.1.2 Caregiver initial thoughts on play (baseline survey)

The baseline survey was completed by 21 out of the 81 caregivers who participated in this study.
As parents self-selected to participate, they overwhelmingly agreed (86%) that play, including
children playing with their caregivers, has an important role in parent-child relationships and

child learning and development.

“It helps you bond more with the baby and also get to understand them more because they are
more open and free during playful moments” - Parent 9

Half of the caregivers who responded to the baseline survey reported using technological devices
for play and learning with their children. This was the most commonly used tool identified
however parents noted the difficulties of finding adapted content relevant to Kenya, and the need

for parental supervision given the lack of security online.

Few of the children involved in the study (3 of 21) were anxious or indifferent to maths,
according to their caregivers, and all caregivers engaged in at least some mathematical activities

with their child.

Caregiver feelings towards math were mixed, with at least half (11 of 21) lacking confidence.

They saw math as calculation-heavy and disinteresting.



3.6.1.3 Caregiver thoughts on play (endline survey)

The endline survey was completed by 33 out of the 81 caregivers who took part in this study.
The survey responses from parents overwhelmingly highlight the importance of play in fostering
a deeper bond with their children. Parents (10 of 33) emphasized that play is “the best way to
understand the level your child is at in learning," - Parent 1, helping them identify areas where
their children need more support. One parent specifically noted that “play creates a significant
bond that helps the child be confident in learning." - Parent 22. Through play, parents feel more
connected and capable of mentoring their children, enhancing both the emotional and

educational aspects of their growth.

Parents also recognize the physical and cognitive benefits of play. Some parents (8 of 33) pointed
out that play "keeps the child alert and boosts her interest," - Parent 19, supporting learning
activities like counting and developing psychomotor skills. One parent said that play "sparks
creativity and renews their energy," - Parent 25, illustrating how it fosters essential

developmental traits.

Some parents (12 of 33), discussed the trust and confidence-building aspects of playing with
their children. One parent shared, “My kid trusts me, and playing with them makes it easy for her
to see me as a friend." - Parent 11. This relationship-building aspect was echoed by several
others, who noted that play helps them learn their children's strengths, weaknesses, likes, and
dislikes. As one parent succinctly put it, “Through play, children learn problem-solving,
creativity, cooperation, and emotional regulation," - Parent 33, providing a foundation for future

learning and development.



However, the challenge with the baseline and endline surveys is that less than half of the
participants completed both, so we cannot determine if the same parents responded in both
surveys. While similar proportions of responses were observed, it is unclear whether any

significant changes occurred over time due to this inconsistency in participation.

3.6.2 Interviews (FGD and PI)

Focus group discussions were organised for different groups of parents in Kakamega, Kisumu
and Nairobi. The same format was used in the three locations, using guiding questions built from
the research objectives and research questions of the study (see appendix V). Personal interviews
were conducted as one-on-one sessions, selecting parents who provided detailed feedback during
the focus group discussion (FGD) about how the EFM App has influenced their interactions with
their children. A total of 4 FGDs were done: 2 in Kakamega, 1 in Nairobi and 1 in Kisumu with a
total of 6 personal interviews: 3 participants from Kakamega zone 2, 1 participant from

Kakamega zone 1, 1 participant from Kisumu, and 1 from Nairobi.

3.6.3 WhatsApp Group Discussions

Whatsapp group discussions and feedback were captured from the parents who participated in
the study. This was done weekly as parents were given a common EFM app activity or story to

explore with their child(ren).

3.7 Ethical Procedures

The research team acquired a letter for data collection from Kenyatta University, Department of
Educational Communication and Technology, School of Education and Lifelong Learning. This

letter was used to apply for a license from the National Commission for Science, Technology and



Innovation (NACOSTI). This license enabled the researcher to carry out the study in the three
selected counties, Nairobi, Kisumu, and Kakamega, upon issuing the research permit. The

research was led by IDEMS team with the support of research assistants.

To uphold ethical standards, the researchers provided selected participants with a consent form
that detailed all aspects of the pilot study. Participants could read through and sign the form if
they agreed with the terms and conditions. Confidentiality of data provided by respondents was
strictly maintained, ensuring their right to privacy and protection from physical and
psychological harm. Clear and sufficient information about the study's purpose was
communicated to enable informed participation. The researcher ensured the secrecy and
confidentiality of all information provided by the respondents, safeguarding their privacy

throughout the study.

3.8 Data Analysis and Representation

The study employed both qualitative and quantitative research methods. Qualitative data was
generated from open-ended questions used as a guide during FGD and PI and organized into
themes, categories, and patterns pertinent to the study objectives. Quantitative data was analyzed
using descriptive statistics and presented using tables, bar graphs, and pie charts, especially the

demographic information which was captured in the selection survey.

RESULTS
Through thematics analysis of the FGD discussions and personal interviews, we identified seven

main themes: learning, parent-child interaction, relevant content, parent maths anxiety, app’s
accessibility, the likelihood of use and the parent-child relationship. Each central theme includes

sub-themes with specific extracts to illustrate critical points.



1. Learning

Participants believed the app effectively promotes playful learning by facilitating the acquisition
of knowledge and skills through shared experiences and the facilitation of activities and stories.
The theme highlights parents’ perspectives on how the app supported their child's learning by
involving them in the process. By using the app, they were able to connect maths to real-life
experiences, encourage exploration and critical thinking, foster social connectedness, and make
learning enjoyable and playful. Parents believed that using the app, skills such as counting and

identifying shapes were acquired.

“... We are able to count the spoons. If you tell him, go and bring for me one spoon, two spoons,
he is able to pick the spoon.... So the learner is able to identify the shapes even in their clothes.

Triangle shape. If you give him a samosa, he is able to identify the shape. That Mummy, this is a
triangular shape. Your phone is rectangular in shape...”- Parent 1, Kisumu FGD

Sub theme codes for learning and example quotes’

Subtheme Meaning Quotes
Connection to Connecting acquired knowledge  “...like when eating you can count
Experience to their surroundings and real how many Mandazis have you
life. eaten, how many slices of bread,
and things like that...”- Parent 1
Nairobi FGD

“Even in the house, there is
mathematics. We are able to count

the spoons. If vou tell him, go and
bring for me one spoon, two
spoons, he is able to pick the spoon.

Go and bring for me one cup.
That's kind of practical. Did you

't should be noted that for instance, Parent 1 Nairobi FGD is not the same parent / caregiver as Parent 1 Nairobi
Interview.



Agency

Children showing a sense of
ownership over their learning
process.

say one cup? One cup (analeta) he

brings...”- Parent 1 Kisumu FGD

"Yeah. I think it has influenced her
Math. She likes counting, so...
everytime we are using it she

enjoys counting." (Parent 1,
Nairobi FGD)

“... _mummy, this is a triangular

shape. Your phone is rectangular in
shape” - Parent 1 Kisumu FGD

"child learns math without realizing
its math_they are learning a child
says 1 cat two cats and i think it's a
nice way of introducing

mathematics”- Parent 1 Kakamega
1 FGD

And also, when you sit down, you
just think, 'which shape is this?' So

in your mind you'll be like 'what
should I make so that I can ask

her?"" (Parent 4, Kakamega 2 FGD)

“My kid will open the app ...but he
1s like mummy mummy. Let me
read your story and I don't have any
other option...” - Parent 3
Kakamega 1 FGD

“... they still_come back with

questions, it still brings you

together. they still come back with
questions, they want an

explanation, and sort. So we still
end up doing that.”- Parent 2
Kisumu FGD

“... so she's ready to learn. She
wants us to do something. Mommy,
one, two, four. Mommy, one, two,
four. Or Mommy, color. So she's




Exploration

Social Connectedness

Hands-on learning experience
that connects learning to
real-world tasks, making the
process practical and interactive.

Collaborative learning where
any one takes on the role of
facilitation.

just eager to learn.”- Parent 2

Kakamega 2 FGD
“Mommy, can you go back to the

story? And Akadeli, why is the cow
afraid of the cow? She's just eager
how Akadeli was able to walk
without a big cow up to their
parents.”- Parent 1 Kisumu FGD

"...and shapes is so much in love
with them since we cut the boxes.
"Where are my shapes...?"- Parent
1 Kakamega 2 FGD

“... you know when you engage
them in activities, they do
something. Same thing that
happens...you know, like even a

small kid, when you are washing
clothes, he wants to help to wash

the clothes. It's just that way...”-
Parent 2 Kakamega 2 FGD

“So, so favorable to me, because
I'm able to learn, and even there is
some concept to apply to my
learner's back in school. So, as I
teach my girl, Wema, about the
concept, it's all about mathematics.

But they are able to learn other

learning areas, like language, the
colors, even the similarities, the

difference, the taller, the shorter,
bigger, biggest. So for me, I find it
interesting as a parent and also as a
teacher.” - Parent 1 Kisumu FGD

“...the six year boy right now can
write very good ...he is teaching
the 4 year old girls and the 4 year



Positive Emotional An environment which is
Climate enjoyable, engaging and

interactive for learning,

Acquiring knowledge and skills
through engaging and enjoyable
activities without being
consciously aware that they are
learning.

Learning without
realizing

old girl is now improving...” -
Parent 3 Kakamega 1 FGD

“... so anytime my house girl is
with the child you'll hear she's
taking her through, My daughter
has a tablet so I have put the app in
her tab so my house girl has also
learned how to use it with her. So
for me, the only time I'm with her is
in the evening, just to see what
they've been doing” - Parent 1
Kakamega 2 FGD

“...It's not like the mathematics
that we were taught where you feel
like you're being punished...This
has been packaged in a very fun
manner. So, even a child
understands it just easily..”- Parent
1 Kakamega 2 FGD

“...the interaction that have been
created between me and the kids.
Writing good that is a plus for me. |
don't have to shout in the house.
Can you do something because
they are very busy in the app. [
thank whoever ...I love the
stories”- Parent 3 Kakamega 1
FGD

“Child learns maths without
realizing its maths they are learning
a child says one cat two cats and |
think it's a nice way of introducing
mathematics”- Parent 1 Kakamega
1 FGD
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It's not really in a formal setup,
but just for fun. So that the child

does not get bored." - Parent 1
Kakamega 2 FGD

“... well 1 would say its effective
because like you see my children
this one not yet (9 month) I have a
two year old and 8 from the two
year old she is able to identify
things starting to learn colours, she
can identify those from the app
shapes and can identify those ones
which for me is a positive thing
from the app I can say it is
enhancing playfulness to the young
ones.” - Parent 1 Kakamega 1 FGD

"When I enter the house the kids
would count for me from 1 to 10
and on the side of learning."- Parent
2 Kakamega 1 FGD

“My favorite part of the app mostly
are the stories and the activities
Because you know when you
are....]I could show my daughter,

like the story of a very tall man, |
think it's the first story, my

daughter could say, "this one is
digging". So she's definitely able to

see what's happening. So the only
problem I have is to help her learn
how to read. But I love everything
about the app. I can't say this is my
favorite and this is not my favorite.
I just like it ...especially the
stories....”- Parent 1 Kakamega 2

Interview



2. Parent - Child Interaction/Engagement

The theme of Parent-Child Interaction focused on the direct engagement between parents and
children, where social skills are learned, practised, and enhanced. Through the app, parents are
encouraged to create time in their schedules to interact with their children through activities and
stories, transferring knowledge and skills in a playful and enjoyable way:

“unlike now teaching my kids aah ... they can learn through a playful way,.” - Parent 1,
Interview Nairobi, thereby making the interaction both meaningful and high-quality.

“I have part to play as a parent we have time for each other as we learn and as we read.” -
Parent 2 Kakamega 1 FGD
Despite the belief that African parents are often busy, they are finding ways to create time to
teach their children:

“If i want to keep her busy I could switch the cartoon sit down and go be busy but know with the
app i have part to play as a parent...” - Parent 1 Kakamega 1 FGD

Sub theme codes for parent - child interaction/engagement and example quotes’

Subtheme Meaning Quotes
Support for Social Parents use the app with their “...what has really worked is the
Connectedness and children, and in some cases, the  story like when reading the story
Playful Interactions caregiver ensures continuous for her you demonstrate a looong, a
engagement with the child in a tall. a short those one are
playful way. working...” - Parent 1 Kakamega 1
FGD

21t should be noted that for instance, Parent 1 Nairobi FGD is not the same parent / caregiver as Parent 1 Nairobi
Interview.



Support for Exploration

Support for Problem
Solving

Creating an engaging learning
environment where children are
encouraged to discover and
experiment with mathematical
activities and other disciplines as
well.

Support for children's curiosity
and attempt to approach a
problem and find a solution.

"It creates a platform for playful
math. It brings up the child in a
way that they don't have to think
that math is so difficult, rocket

science. It can be enjoyable."
(Parent 1, Nairobi FGD).

“...Iused the activity to even for
instance if we were here I could ask
the kid to count, do other things
outside the app for learning
purposes.” - Parent 2 Kakamega 1
FGD

“Because of their young minds,

anything that has an activity. They

don't like things that will stress
them that now you're sitting . You

know when you engage them in
activities, they do something. Same
thing that happens...You know, like
even a small kid, when you are
washing clothes, he wants to help
to wash the clothes. It's just that
way.” - Parent 2 Kakamega 2 FGD

“...she would ask, Mommy, you
know Akadeli? How does she walk
with the cow? ...Why is Akadeli
not afraid? Why is the cow not
chasing Akadeli? So the child
wants to know more...”- Parent 1
Kisumu FGD

“...When the problem is there, you
look for a solution and they don't sit
crying...”- Parent 3 Kakamega 2
Interview

"He is three It's me who read for
him But can now count from 1 to



Support for Connection  Parents make the most of

to Experience everyday activities by
incorporating maths, like
counting and identifying colours
in the surrounding.

Support for Agency Creating an environment where
children are encouraged and
empowered to take charge of
their own learning.

3. Relevant Content

50 from the app and even colouring
and I think it more effective if the

child can read by himself but for
this I have to read for him he cant

use by himself, " - Parent 2
Kakamega 1 FGD

“So the app is really good because
at first they used Cocomelon and
you know it doesn't have questions.
Just johny Johny, yes Papa._They
just sing, but with this. they have

orown quite inquisitive. You have

to explain to them ”- Parent 2
Kisumu FGD

“...like when eating you can count
how many Mandazis you have
eaten, how many slices of bread,
and things like that...”- Parent 1
Nairobi FGD

“...Mommy, [ want us to see this.
Which colour was this? She'll
remind you. That bird was yellow.
So yeah, you check. You know that
they master, so even if they find a
cup, this cup is color blue...”-
Parent 4 Kakamega 2 FGD

Participants believe that the app promotes relevant content by providing educational material

tailored to the specific needs and circumstances of the learners. For the EFM app, this means

creating content that supports foundational literacy skills and is designed to align with the

community's beliefs and values, making it more relatable, understandable, and effective in

achieving learning outcomes.



"Okay, the content is relevant in the sense that, like I saw, there is the number line aspect. The
number line topic. And from the last time I checked the syllabus, the number line, current 8:4:4,
they're taught in Form 1. Yet with CBC, it is taught in Grade 3. So, the earlier you expose the
child to it right now, the better." - Parent 1 Kakamega 2 FGD
However, participants feel that some parts of the app don't fully resonate with local traditions,
social norms, and cultural practices.

“..There are things we read and we struggle to explain for example some part where eating with
the cat trying to explain even in the mind it doesn't resonate well...” - Parent 2 Kakamega 1
FGD

To address this, they attempt to contextualize these elements when using the activities, ensuring

the content remains relevant and impactful.

Sub theme codes for relevant content and example quotes®

Subtheme Meaning Quotes
School Readiness A growing interest and “...the urge is very high.... it has
enthusiasm for learning in even made my daughter to

children, leading them to express  pressurize me that she wants to go
a desire to attend school even

before reaching the typical
school-going age

to school and you see, age is not
yet...”- Parent X Kakamega 2
Interview

“It is okay. In fact, probably if the
teachers who are taking the kids
through the early education, if they
can adopt it, I'm sure they will do.”-
Parent 1 Kakamega 2 FGD

3 1t should be noted that for instance, Parent 1 Nairobi FGD is not the same parent / caregiver as Parent 1 Nairobi
Interview.



Foundational Literacy Focus on reading and speaking ~ “...other child its improving her

skills at an early age. grammar ...the grammar is really
working.”- Parent 1 Kakamega 1
FGD

Foundational Numeracy ~ Emphasis on the engagement of  “child learns maths without
children in number sense thatis  realizing its maths they are learning

counting and proportional a child says one cat two cats and i

thinking. think it's a nice way of introducing
mathematics"- Parent 1 Kakamega
1 FGD

4. App’s Accessibility

The theme of App’s accessibility describes the ease of downloading and using the app and also
the nature of the app’s content.

“I've downloaded it on my phone, it's just on the desktop. So, on my desktop. So when I want to
go to the app, I just click on it." - Parent 1 Kisumu FGD

Additionally, parents said that they will continuously use the app whether in future or after the
pilot. Even after the child has grown older. This implies that they are more likely to use the EFM
app in future.

However, another parent from the Kakamega FGD noted the need for content tailored to
different age groups, saying

"for me i think you could have break into ages my kid is three years and cannot read. ”’-Parent 2
Kakamega FGD

Sub theme codes for App’s Accessibility and example quotes*

Subtheme Meaning Quotes

* It should be noted that Parent 1 Nairobi FGD is not the same parent / caregiver as Parent 1 Nairobi Interview.



Ease of Navigation

Ease of Use

Simplicity and Clarity

The app is easy to move around
and allows users to access
different sections without
confusion and frustrations.

The app is designed in a way that
is straightforward and engaging
making it easy for parents to
facilitate learning and for
children to interact with.

The app is user friendly. The app
is designed in a friendly and
simple way of presenting
concepts, making learning more
accessible and enjoyable.

However, some of the children
get bored due to long stories.

“...They love phones. Like, my 2.8
boy, he will open the phone, he will
bring it to me, or a tablet. He has
already opened it.."- Parent 1
Kisumu FGD

"I've downloaded it on my phone,
it's just on the desktop. So, on my
desktop.So when I want to go to the
app, I just click on there."- Parent 1
Kisumu FGD

“All the stuff. The app is
good...Any specific story?...0Oh, go
from one to the next...Me, so far,
so good. It's just good. I've never
seen more challenges apart from
the app.Unless you want to add
more features, it's easier for us. It's
just okay. But so far, so good.You
click, you click, you go. It's just
okay. ...Can the app work on the
laptop?” - Parent 2 Kisumu FGD

“It's easy to use, it's easy to
understand, especially for us who
have young kids. It's even easy to
show your kid and she can identify
that this is this, this is this...”-
Parent 1 Kakamega 2 Interview

“...where was this app when I was
learning? You see, things now look
simpler. like I even want to learn
more...”- Parent 1 Kakamega 2
FGD

"Like places for reading long
stories, some of the children get
bored. So it requires a lot of
attention to capture them but it's
relevant, a larger part of it is
relevant" - Parent 2 Nairobi FGD




5. Parent - Child Relationship

Parent-child relationship as a theme identifies the close, supportive, and collaborative bond that
develops between a parent and child through shared activities, such as those offered by the EFM
app. By engaging in the app’s activities together, parents and children experience a deeper
emotional connection, enhanced communication, and increased trust. This relationship is
characterized by mutual support, quality time spent together, and a sense of togetherness, all of
which contribute to better learning outcomes and a stronger, more open relationship between
parent and child.

"..1 get to interact more, we get to be open as long as they are learning they are open and it
promotes the unity between me and them.” - Parent 3 Nairobi Interview

Sub theme codes for Parent-Child relationship and example quotes®

Subtheme Meaning Quotes

Openness Improved communication, trust,  “...So they become open. So that
and bonding that emerge from unity is important...”- Parent 2
parents and children Nairobi FGD
collaborating on the app’s
activities. “So much! It has made me also

know the specific level upto which
my child can understand an activity,
and how he understands the stories.

31t should be noted that for instance, Parent 1 Nairobi FGD is not the same parent / caregiver as Parent 1 Nairobi
Interview.



Closeness

Unity

Parents and children are able to
have quality time, emotional
connection and mutual
engagement.

Sense of togetherness, mutual
support, increased one on one
interactions, and collaborative

learning between the parent and
the child

I have got to know him more”-
Parent 3 Kakamega 2 FGD

“as the mother my relationship with
my kids has always been good. My
relationship has always been good
we talk more because of the story
but the relationship has always
been deep maybe the app adds the
flavor”- Parent 3 Kakamega 1 FGD

“I think is effective in a scale of aah
1 to 10 I can say is 8... Because aah
I get to interact more we get to be
open as long as they are learning
they are open and it promotes the
unity between me and them”-
Parent 3 Nairobi FGD

“Personally, there is that closeness
with my daughter"- Parent 2
Kakamega 2 FGD

"...The app makes unity...unity
between me as the parent and the
kid. Because at least now we come
together to do the sums and maybe
the patterns and everything..." -
Parent 2 Nairobi FGD

"I think I can concur with her. Just
as I said earlier, it increases the
unity and also the kids look up to it.
When they come back they are like
"Mom do we do the things? Should
we do that?" So I can see it
interests them. So yes.."- Parent 2
Nairobi FGD

“Yes 100% I agree. Aah ... because
they find it playful they find it
easier because as they learn, as we
do the questions... We do the
activities we interact with of course




they just don't do it by themselves.
I have to join in even as they ask
questions. There is that unity
because now we are playful
together. So improve the unity’’-
Parent 3 Nairobi Interview

6. Parental Maths Anxiety

The use of the EFM app aims to break the generational cycle of maths anxiety, a feeling of
tension and stress that hinders the ability to work with numbers and solve mathematical problems
in daily life and academic settings. Despite caregivers in this study having a normal bias towards
maths, given that they self-selected to participate, they nevertheless expressed maths-related
anxiety through their words and actions.

“Ohh, yes! Yeah, I'm that type who used to say that math is difficult. | was the type but no longer!
If my daughter can grasp it at that two years, then there's nothing difficult. Math is fun, by the
way, Math is for everyone. You know, for us we were like....I don't know math, don't have hope
for math and that is why some of us failed..” - Parent 1 Kakamega 2 FGD
"..They don't have anxiety. I had to show them you know that it is easy, I never used to like math

when I was in high school right now everything I do is math. I have to tell them everything they
do is fine you can do this..." - Parent 2 Kakamega 2 FGD

DISCUSSION

The EFM project was designed with several key objectives, and the findings from the baseline,

endline surveys, focus group discussions, and interviews indicate varying degrees of success in



addressing these objectives. The discussion below links the findings to the original objectives of

the study while also highlighting some additional insights that emerged from the data.

One of the primary objectives of the EFM project was to explore the potential for fostering
parent-child playful learning of mathematics through the app. Feedback from parents strongly
supports the success of this objective. Many parents reported that the app made learning maths
enjoyable for both themselves and their children. A playful approach was seen as essential in
keeping young learners engaged and motivated. One parent remarked, “It's simple, it's fun, it's
easy to understand. Then it's integrated in a manner that when the kid sees what's there, she does
not get bored...It's just fun." - Parent 1 Kakamega 2 Interview. This sentiment was widely echoed
by others, confirming that the app’s playful learning environment effectively maintained the

children’s interest and enthusiasm for maths.

A second key objective of the study was to promote high quality parent-child interactions
through adapted electronic resources. The findings suggest that the EFM app successfully
strengthened these interactions. Parents frequently shared how the activities provided
opportunities to engage with their children in ways that enhanced both their relationships and
their understanding of their child's abilities. As one parent highlighted, “Playing with your
children strengthens the bond, boosts the child's confidence and trust." - Parent 1 Kakamega 2
FGD. Another stated, “This is the best way to understand the level your child is at in learning
and where you need to offer more support as a parent." - Parent 1 Kakamega 1 Interview. These
examples clearly demonstrate that the app was effective in encouraging meaningful parent-child
interactions, reinforcing a positive emotional and cognitive connection between parents and

children.



Assessing the suitability of the content on the Early Family Math App for the Kenyan context
was another core objective. The feedback here was more varied. Some parents appreciated the
alignment of the app's content with the Competency-Based Curriculum (CBC) in Kenya. One
parent noted, “Well in the advent of CBC one cannot afford to embrace technology. It makes
learning more interesting."- Parent 4 Kakamega 2 FGD. However, other parents suggested that
there is still room for improvement, particularly in terms of cultural relevance. One parent
expressed, “Not there yet for a lot must be imaginatively, creatively, strategically and lovingly
done. Some content is not good for the children.”- Parent 1 Nairobi FGD. The researchers
believe this last statement is attributed to the fact that some parents hoped for an app that could
be simply given to their child to use independently (although this is not the intention of the app
as the activities and included storybooks are to be tackled together between the parent and

children).

Furthermore, while the app successfully facilitated playful learning, there were occasional
concerns about content not being fully aligned with what some parents felt was appropriate or
beneficial. This indicates that while the playful aspect of the app was widely appreciated, careful
consideration of the content is crucial to ensuring its continued success and relevance. As one
parent from Kakamega noted, “...There are things we read and we struggle to explain for
example some part where eating with the cat trying to explain even in the mind it doesn't

resonate well...” - Parent 2 Kakamega 1 FGD.

An important aspect of the research was to explore the potential impact of playful learning of
mathematics on parents' levels of anxiety toward the subject and their beliefs about mathematics
interactions with their children. The data suggest that many parents experienced reduced anxiety

and developed a more positive relationship with maths. This was reflected in comments about



how playful learning fostered by the app changed their perception of maths as something
difficult or intimidating. One parent observed, “Through play, children learn problem-solving,
creativity, cooperation, and emotional regulation, forming a strong foundation for future
learning in changing the attitude to maths and well-being" - Parent 33 endline survey. This shift
in attitude was not only beneficial for the children but also for the parents, who found themselves

more confident in their ability to support their children’s learning.

While the study largely focused on these four objectives, some unexpected insights emerged that
do not directly align with the initial goals of the project. One notable issue was the variability in
parents’ technological literacy, which affected their ability to engage fully with the app. Some
parents expressed difficulty navigating the app or accessing certain features, indicating a need for

additional user support or a more intuitive design.

Another issue that arose was the short timeframe of the pilot study, which limited the ability to
assess the long-term impact of the EFM app on both parents and children. Many parents voiced
positive immediate experiences, but there is still a need for follow-up research to evaluate the
sustained effects of the app on playful learning, parent-child relationships, and attitudes toward

mathematics over time.

Lastly, the small sample size of the pilot study presents challenges in generalizing the findings
across a broader population. The study’s insights are promising, but they should be interpreted

with caution until larger-scale research is conducted.



Conclusion

The findings from surveys, FGD and interviews suggest that the EFM app enhanced parental
involvement and positively influenced children's maths learning in the study. The app's playful
and interactive approach to teaching maths made learning enjoyable for children and their
caregivers, fostering strong parent-child bonds. While the app has shown potential in the Kenyan
context, further efforts to align the content with local culture could enhance its impact. These
results underscore the importance of involving parents in the learning process and leveraging

digital tools to create engaging educational experiences for young children.

This research work recommends that further studies can be done on the potential impact of the
EFM App so as to investigate the long-term effects of integrating enhancing mathematical
literacy approaches in ECE on children's academic performance. It is also important to explore
the effectiveness of the EFM App in reducing gender-based inequalities in mathematics learning
outcomes.
Recommendations
To improve the effectiveness of the EFM App, parents suggested:
1. Including musical elements in the stories and activities to enhance engagement and make
learning more enjoyable for young children.
2. Improving the size and colour of images. Current images are too small to be
read/understood.
3. Shorten stories. Despite the content design for early age children, some parents feel that
the stories are lengthy and should be simplified for the older children to read

independently.



4. Developing a Swahili version of the EFM app and ensuring that any future deployments
of the app within the Kenyan context include further adaptations to localise content as
well as illustrations.

5. Including a “talking cartoon” as a rewarding stimulus following good responses or
engagement in the App.

6. Expand and evolve the App to cover more advanced maths topics. Parents hope that the
app will grow so that it can continue to provide relevant content as their children advance
to higher grades, including high school.

7. The app should continue leveraging its playful and interactive approach to teaching math,
as this not only makes learning enjoyable for children but also fosters stronger

parent-child or caregivers-child bonds through shared learning experiences.
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APPENDICES

APPENDIX I: SELECTION SURVEY

Section 1: Early Family Maths App Pilot Program - Parent Selection Questionnaire
e Thank you for your interest in participating in our study on playful learning through

storytelling and fun hands-on activities on https://shorturl.at/jsHU7.

e The study seeks to explore how digital resources such as Early Family Math (EFM) App,
may support parent-child playful learning of mathematics for young children aged 2-4
years old.

e This questionnaire will help us select parents and guardians to participate in the pilot
study

e Please answer the following questions honestly and to the best of your knowledge.

Filling the questionnaire will take you about 3 minutes. Click next to continue.

Section 2: Basic Information

Please indicate your WhatsApp Phone Number:

In which county are you currently residing or will you be residing in the next six months?
Nairobi []
Kakamega []

Kisumu []

Do you have access to a smartphone or tablet that you can use to install and interact with the

Early Family Maths app?


https://shorturl.at/jsHU7

Yes []
No []

Maybe []

Section 3: Participant Background and perspective

Could you please specify the age of your child(ren), if you have any between 2 and 4 years old?

2 years []
3 years []
4 years []

More than 4 years []

Please provide the gender of your child(ren) in the 2-4 years age group:

2 years Male [] Female []
3 years Male [] Female []
4 years Male [] Female []

How frequently do you interact with your child(ren).
Not at all []

More often []

How would you rate the playfulness of your interactions?

Scale: 1- Very low, 2 - Low, 3 - High, 4- Very high



Do you engage in digital interactions with your child(ren), such as using smartphones and

tablets?
Yes []
No []

In your digital interactions with your children, is the content playful?
Yes []

No  []

In what category would you classify your current digital interactions?

Reading []
Mathematical []
Playing Games []

Developing General Skills []
All of the Above []

None []

Are you currently employed?
Yes [1]

No []

If you are employed, which employment category best describes your current occupation?

Formal (Working hours (office) 8am-5pm office) []



Informal (More than 10 working hours) []

Which age bracket do you fall into?

11 - 20 years []
21 - 30 years []
31- 40 years []
41 - 50 years []

What is the highest level of education you have achieved and completed?

Primary []
Secondary []
College []
University []

In which type of area do you primarily reside or spend most of your time
Urban []

Rural []

Do you have a househelp/keeper
Yes []
No []

Sometimes []



In your opinion, please indicate whether you find the following statement to be true or false.

Maths is hard []
I fear maths []
Maths can only be learned in a classroom []
Every child can learn maths []
Girls are better in Math than boys []
Games can help learn Math []
I'm comfortable teaching my child maths []
Maths is all about addition, subtraction, multiplying and division []
2-3 years old children can learn Math []

Section 4: Declaration
By submitting this questionnaire, I confirm that the information provided is accurate to the best
of my knowledge. I understand that participation in the Early Family Maths App Piloting

Program is voluntary, and I am willing to commit to the program's requirements.



APPENDIX II: PARTICIPANT CONSENT FORM

Early Family Math (EFM) Programme: A Kenyan Pilot Study
PARENT PARTICIPANT INFORMATION SHEET FOR THE EARLY FAMILY MATHS
APP PILOT
Ethics Committee Approval References:
PKU/2753/11878(Kenyatta University Centre for Research Ethics and Safety) and 275823
(National Commission for Science, Technology, and Innovation (NACOSTTI)

1. Why is this research being conducted?
We are carrying out this study because we would like to test our Early Family Math (EFM) app,
which is meant to enhance fun and educational engagement between parents and their children.
Our goal is to gather initial feedback on the app's usability, acceptability, satisfaction,
engagement, participation, and barriers.

2. Why have I been invited to take part?
We are inviting you to take part in this study because you are a parent of children aged 2-4. We
value your input and would like to hear your thoughts and your experiences in the use of the app
as well as your perceptions of the app’s usability, acceptance, satisfaction, engagement, barriers,
adaptability to your context, and factors that could lead to its optimisation. We want to test the
app with parents who can give us valuable feedback on the app.

3. Do I have to take part?
We encourage you to participate; however, your participation is completely voluntary and you
can also withdraw and stop being a part of the research. The benefits of completing the research
are many but should you find it necessary for whatever reason to drop out, kindly let one of the

research team members know;, and there will be no penalty.



4. What will happen to me if I take part in the research?
If you decide to take part in the research, we will invite you to complete a series of activities
from the app with your children. This will involve downloading and using the app and giving us
regular feedback through self-led questionnaires and in-depth interviews, both of which will ask
for your thoughts about the app and your experiences using it. Your participation will last 6
weeks, during which you will get a weekly activity for the 6 weeks. You may complete the
surveys online, or a researcher can phone you and go through the survey with you. You will also
be invited to participate in two interviews, one every month for two months. We might do a
group interview with other families. Each interview will last between 1 and 1.5 hours. We will
audio record all the interviews and any phone survey conducted so that we can remember the
discussion and write down exactly what was said. We will give you a participant number, and
you will be able to choose a name you want us to call you during the interview. The notes we
make from the recordings will not include any information that will allow you or your
adolescent to be identified.
5. Expenses and payments
We will give each participating parent a gift card worth 100 Kenyan Shillings per week. This is
to cover any internet costs associated with your participation, like data you use for the app
and interviews. These will be provided at the end of each month.
6. Time commitment
Total time commitment is around 1 - 2 hours a week, approximately a total of 15 hours
spread over two months.
Taking part in the Early Family Math(EFM) app pilot: 6 - 8 hours (30 — 45 minutes a week)

Filling online surveys: 3 - 4 hours (15 - 30 minutes a week)



Participating in 2 phone interviews/group phone interviews: 3 - 4.5 hours (1 — 1.5
hours/interview)

7. Are there any benefits to taking part?

The information you provide will help us ensure the Early Family Math app makes a real
difference for families in your community and other communities across Kenya. Your child will
have a headstart and a friendly attitude towards mathematics and is expected to be able to
engage with mathematics without anxiety often displayed by learners when they encounter
mathematics for the first time

8. Are there any potential risks in taking part?

If any questions make you feel uncomfortable, you don’t have to answer them. You can also stop
your participation at any time or take a break if you want to. Another risk is your privacy and
confidentiality during the group interview. If you choose to be interviewed with your teen,
anything you say will be heard by your child. The same is true for group interviews. We will
define specific rules for participation and confidentiality, such as “anything a participant says
should not be discussed outside of the group”.

9. What happens to the data provided?

The audio recording and consent form will be kept securely in the cloud, while the transcripts of
the audio recordings will be stored on a password-protected computer. All the data will be stored
for five years after the study but the data that allows you to be identified (e.g. your name) will be
destroyed at the end of the study.

We do want to share what we learn from the group discussions with other researchers,
policy-makers and local organisations who work with families. We will not include your name

or any other personal details in any publications or presentations. We will not publish



anything that would let people know who you are. You can email us and get the full list of
organisations with which we might share anonymous aggregated data.

10. Who has reviewed this study?

This study has been reviewed by two independent bodies: Kenyatta University Centre for
Research Ethics and Safety (Reference number: PKU/2753/11878) and National Commission for
Science, Technology, and Innovation (NACOSTTI) (Reference number: 275823)

11. Who do I contact if I have a concern about the study or I wish to complain?

Should you have any questions or concerns about the study, please email the project manager

[zmbasu@innodems.org, 0722124199] who will seek to resolve the matter with the Pl/research

team.

Thank you again for your contribution to this project!


mailto:zmbasu@innodems.org

Consent to Take Part in the User Testing of the Parenting for Lifelong Health Teens App

I freely give my consent to take part in the Early Family Maths (EFM) app pilot study. |
understand that by signing this form, [ am agreeing to take part in this research. I know that I can
stop my participation at any time without the need to explain why. I have the right to receive a

copy of this form by asking the research team for a copy.

Signature of Person Taking Part in Study Date

Printed Name of Person Taking Part in Study

Statement of Person Obtaining Informed Consent
I have carefully explained to the person taking part in the study what he or she can expect from
their participation. I confirm that this research subject speaks the language that was used to
explain this research and is receiving an informed consent form in their primary language. This

research subject has provided legally effective informed consent.

Signature of Person Obtaining Informed Consent

Date




Printed Name of Person Obtaining Informed Consent



APPENDIX III: BASELINE SURVEY

Section 1: Early Family Maths App Piloting Program. Introductory survey

Congratulations on successfully completing the selection process! You have been selected to
participate in the pilot program for the next six weeks. Your feedback will be crucial in gaining a
deeper understanding and helping us tailor the pilot program to better meet your specific needs.

Please answer the following questions honestly and to the best of your knowledge.

Do you believe that play is important for your child's growth?

Strongly Agree []
Agree []
Neutral []
Strongly Disagree []
Neutral []

Do you think playing with your child is useful/beneficial? Please explain your answer

Very Useful []

Useful []
Neutral []
Not Very Useful []
Not Useful at all []

Do you think the fun learning activities you do with your child help them learn and develop

skills?



Strongly Agree []

Agree []
Neutral []
Strongly Disagree []
Neutral []

Do you think playing and learning together has helped your child do better in school or other

learning places?

Strongly Agree []
Agree []
Neutral []
Strongly Disagree []
Neutral []

Do you think play is an effective way for kids to learn?

Strongly Agree []
Agree []
Neutral []
Strongly Disagree []
Neutral []

Why do you engage in playful learning interactions with your child? (Check all that apply)

To bond and connect with my child []



To support my child's learning and development []

Because I find it enjoyable []
To reinforce classroom learning []
To promote creativity and imagination []

What kinds of toys and materials do you have for play and learning? (Check all that apply)

Educational toys []
Art supplies []
Books []
Puzzles and games []
Outdoor play equipment []
Technology devices (e.g., tablets, computers) []

How well do you feel the digital content aligns with the Kenyan cultural context?

What interactive activities do you have with your child?(Check all that apply)

Homework []
House chores []
Bathtime []
Storytelling []
Reading stories []

How would you describe your and your child's attitude towards maths?



Confident []

Anxious []
Interested []
Indifferent []

How often do you and your child engage in maths-related activities together?

Never []
Sometimes []
Often []

How would you describe these experiences in the above question?

Enjoyable []
Challenging []
Engaging []

In your opinion, how do you rate the following statements?
Do you suffer from fear of failure in maths subject

Never [ ] Rarely [] Sometimes [ ] Often [ ]

I find maths interesting

Never [ ] Rarely [] Sometimes | ] Often [ ]

Maths is one of my favourite subject



Never [ ] Rarely [] Sometimes | ] Often [ ]

I feel nervous when am about to help my child do homework

Never [ ] Rarely [] Sometimes | ] Often [ ]

To be good in maths you have to be good in calculating

Never [ ] Rarely [] Sometimes | ] Often [ ]

Throughout the pilot program, WhatsApp will be used. Do you feel comfortable using
WhatsApp to communicate and share information?
Yes []

No []

Section 2: Declaration
By submitting this questionnaire, I confirm that the information provided is accurate to the best
of my knowledge. I understand that participation in the Early Family Maths App Piloting

Program is voluntary, and I am willing to commit to the program's requirements.



APPENDIX IV: ENDLINE SURVEY

Section 1: Early Family Maths App Piloting Program.

Congratulations on your participation in this pilot program! Your feedback is crucial in assessing
the program's impact and effectiveness. Please take a moment to share your insights in the

survey to help us further improve the program. Thank you for your continued support!

Do you believe that play is important for your child's growth?

Strongly Agree []
Agree []
Neutral []
Strongly Disagree []
Neutral []

Do you think playing with your child is useful/beneficial? Please explain your answer

Very Useful []

Useful []
Neutral []
Not Very Useful []
Not Useful at all []

Do you think the fun learning activities you do with your child help them learn and develop
skills?

Strongly Agree []



Agree []

Neutral []
Strongly Disagree []
Neutral []

Do you think playing and learning together has helped your child do better in school or other

learning places?

Strongly Agree []
Agree []
Neutral []
Strongly Disagree []
Neutral []

Do you think play is an effective way for kids to learn?

Strongly Agree []
Agree []
Neutral []
Strongly Disagree []
Neutral []

Why do you engage in playful learning interactions with your child? (Check all that apply)
To bond and connect with my child []

To support my child's learning and development []



Because I find it enjoyable [1]
To reinforce classroom learning []

To promote creativity and imagination []

What kinds of toys and materials do you have for play and learning? (Check all that apply)

Educational toys []
Art supplies []
Books []
Puzzles and games []
Outdoor play equipment []
Technology devices (e.g., tablets, computers) []

How well do you feel the digital content aligns with the Kenyan cultural context?

What interactive activities do you have with your child?(Check all that apply)

Homework []
House chores []
Bathtime []
Storytelling []
Reading stories []

How would you describe your and your child's attitude towards maths?

Confident []



Anxious []
Interested []

Indifferent []

How often do you and your child engage in maths-related activities together?

Never []
Sometimes []
Often []

How would you describe these experiences in the above question?

Enjoyable []
Challenging []
Engaging []

In your opinion, how do you rate the following statements?
Do you suffer from fear of failure in maths subject

Never [ ] Rarely [] Sometimes | ] Often [ ]

I find maths interesting

Never [ ] Rarely [] Sometimes [ ] Often [ ]

Maths is one of my favourite subject

Never [ ] Rarely [] Sometimes [ ] Often [ ]



I feel nervous when am about to help my child do homework

Never [ ] Rarely [] Sometimes | ] Often [ ]

To be good in maths you have to be good in calculating

Never [ ] Rarely [] Sometimes | ] Often [ ]

Throughout the pilot program, WhatsApp was used. Did you feel comfortable using WhatsApp
to communicate and share information?
Yes []

No []

Section 2: Declaration
By submitting this questionnaire, I confirm that the information provided is accurate to the best
of my knowledge. I understand that participation in the Early Family Maths App Piloting

Program is voluntary, and I am willing to commit to the program's requirements.



APPENDIX V: FGD/PI GUIDE

Introduction

Interaction

Usability

Effectiveness

Content

What is something that you enjoy doing with your child?

Does the Early Family Math App promote quality interaction with your child?

Why?

How often do you use Early Family Math App for interacting with your child?
Did you understand how to use the Early Family Math App, navigate to and out of

it?

How effective do you find the Early Family Math app in facilitating playful
learning with your child?
How likely are you to use the Early Family Math app for teaching maths to your

child in a playful way?

Did you understand the EFM App content?
How relevant do you find the content of Early Family Math App to your local

context/culture?



e What type of content on the EFM App do you find most beneficial for playful

learning of maths with your child?

Impact on Anxiety Levels

e Has using the Early Family Math app influenced your anxiety levels towards
mathematics? If so, how?
e Has your perspective on mathematics changed after using the Early Family Math

app with your child? If so, how?

Impact on Parent-Child Relationship

e Do you believe that using the Early Family Math app for playful learning of

mathematics has improved your child’s relationship with you? If so, how?

Future Use and Recommendations

e How do you envision(imagine or expect) utilising the EFM App in the future?

e Would you tell your friends or people you work with to use the EFM App?

Feedback and Improvement Suggestions

e What did you like about the Early Family Math App?
e What could be improved?

e What would make you continue using the EFM App over time?

Closing



e What was your favourite part of the EFM App?
e s there anything else about the EFM App you would like to comment on or

discuss?
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