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AbstrAct 
Early academic success is dependent on developing early literacy and 
mathematical abilities, like other skills. There appears to be a wide variety 
of children’s literature that could be used to help children develop these 
skills at an early age. The aim of this research was to investigate the 
impact of reading picture storybooks on early literacy and mathematical 
development in 48-60 month-old children. The study utilized a mixed-
method purpose of employing both experimental and observational data 
collection techniques. The experimental component employed a pretest/
posttest control group design, with a total of thirty (30) picture storybook 
readings conducted with the experimental group over eight (8) weeks. In 
addition, observations from the picture storybook reading sessions were 
recorded by the researcher at the end of the reading period. This research 
was conducted with children who are 48 - 60 months of age, from an 
independent kindergarten affiliated with the Ministry of National Education 
in Kepez Town, Çanakkale Province, Turkey. The following evaluation 
instruments were used in this study: Picture Storybook Evaluation Scale; 
Criteria Form for Assessing Mathematical Concepts and Skills in Picture 
Storybooks; Demographic Information Form; Early Literacy Skills Assessment 
Tool (ELSAT); Early Mathematics Test (EMAT). The data obtained from the 
experimental phase were analyzed using the SPSS, while the observational 
data were analyzed through descriptive analysis. The results concluded that 
reading picture storybooks to children had a positive impact on both early 
literacy and mathematics; and there is a strong relationship between the 
development of these two academic skills. 
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Picture books are effective in children’s 
cognitive, language, and personality development 
(Galda et al., 2020; Uluğ & Bayraktar, 2015). Picture 
books are also a source of new language, concepts, 
and lessons for young children (Strouse et al., 2018). 
Through books, children acquire receptive language, 
expressive language, reading, listening, and listening 
comprehension skills. It is known that children who 
are read to in the preschool period show improvement 
in their readiness for primary school, language and 
speech skills, and develop reading habits. Picture 
storybooks also make significant contributions to 
children’s initial reading skills and their motivation to 
learn (Galda et al., 2020; Hunt, 2009; Utomo, 2018; 
Suwandi & Masruri, 2016). It is clear that children 
who regularly participate in reading activities with 
an adult during the preschool period show an increase 
in their language skills, especially receptive and 
expressive language skills, vocabulary, and written 
and oral communication abilities (Akoğlu et al., 
2014; Armbruster et al., 2003; Huebner & Payne, 
2010; Gönen, 1988; Greene & Lynch-Brown, 2002; 
Mol et al., 2009; Robbins & Ehri, 1994; Whitehurst 
et al., 1988; Whitehurst et al., 1994a; Whitehurst et 
al., 1994b; Zevenbergen & Whitehurst, 2003). The 
child should participate in the reading as an active 
participant rather than a passive listener while the 
adult reads (Ezell & Justice, 2005). In the literature, 
the practice of actively engaging children while an 
adult reads to them is called “interactive reading” 
(Whitehurst et al., 1988). Interactive reading is a 
widely used and researched reading model in recent 
times. The interactive reading technique relies on 
the practice of language use, providing language 
feedback, and appropriately structured adult-child 
interaction through picture book reading. Children 
participate in multiple readings and discussions about 
books in small groups, and over time they become the 
narrators of the story (Doyle & Bramwell, 2006).

Early Literacy Skills
Early literacy is the sum of prerequisite knowledge, 

skills, and attitudes that children are expected to 
acquire before beginning formal reading and writing 
education in the early years (Gupta, 2009). Literacy 
skills are considered to be phonological awareness, 
writing awareness, and oral language development. 

IntroductIon
The pre-school period is a process full of experiences 
where children can find answers to their curiosity 
and desire to explore. Knowledge and skills acquired 
in early childhood have an impact on later life 
(Aktaş-Arnas, 2013; National Council of Teachers of 
Mathematics [NCTM], 2000; Krajewski & Schneider, 
2009; Purpura et al., 2011; Uyanık & Kandır, 2010). 
Mathematical knowledge and skills acquired in early 
childhood predict a child’s future mathematical 
development (Ramani & Siegler, 2014; Clements 
& Sarama, 2011). Children’s knowledge and skills 
regarding basic concepts are closely related to their 
academic success in reading, comprehension, and 
mathematics, and affect their classroom learning 
behaviors (Uyanık & Kandır, 2010).

Literature, unlike many materialistic instructions 
given to children, is an art of expression based on 
feelings and emotions, giving people the power to 
shape their experiences (Gönen & Veziroğlu, 2019). 
According to Reynolds (2011), children’s literature is 
defined as materials written for children and young 
readers, published by children’s publishers, and 
stocked and shelved for children and/or young people. 
Children’s literature encompasses a wide range of 
works. These works differ in many qualities, such as 
genre, the presence of fantastic elements, pictorial 
realism, and the use of factual language (Strouse et 
al., 2018). Book types are diversified into non-fiction 
informative books, poetry books, and fiction books 
(picture books, early reading books, and transitional 
books) (Horning, 2010; Galda et al., 2020).

Written literature for children begins with 
picture storybooks (Ural, 2019). These thirty-two-
page works, specifically designed for young children, 
skillfully combine words and pictures to tell stories 
that preschoolers will want to hear again and again 
(Horning, 2010; Reynolds, 2011). Storybooks for 
young children have a simple plot and generally 
reflect familiar childhood experiences (Galda et al., 
2020). When well-structured and expressed, these 
books reflect the beauty of expression through words 
and pictures (Gönen & Veziroğlu, 2019). Picture 
books, the most characteristic genre of children’s 
literature (Nodelman, 1996), hold an important place 
in children’s literature due to the juxtaposition of 
pictures and words (Fang, 1996).
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Phonological awareness, writing awareness, and 
oral language development are three fundamental 
areas associated with spontaneous literacy that 
play a crucial role in acquiring reading (Justice & 
Pullen, 2003; Lane et al., 2002; Lonigan et al., 2000). 
Phonological awareness refers to an individual’s 
implicit and explicit sensitivity to the sublexical 
structure of spoken language (Pullen & Justice, 2003). 
Writing awareness is defined as being aware of the 
writing encountered, recognizing the units of writing, 
acquiring knowledge about the direction of writing 
and its progression from right to left and from top to 
bottom, recognizing that every writing has meaning, 
and knowing that writing contains words and words 
contain letters (Cabell & Justice, 2008; Whitehurst & 
Lonigan, 1998). Alphabet and vocabulary knowledge 
are necessary for verbal language development. 
Letter and alphabet knowledge is based on the 
alphabetical knowledge of letter names and the 
suitability of the written system for each sound. 
Vocabulary, on the other hand, is the name given 
to all the words that are understood when read, 
heard (receptive vocabulary), or written and spoken 
(expressive vocabulary) (Armbruster et al., 2003).

Early Mathematics Skills
Early mathematical knowledge forms a critical foun-
dation for building later mathematical knowledge (De 
Smedt et al., 2009; Jordan et al., 2012). The field 
of “early mathematics” includes counting (1, 2, 3); 
quantity (more, less); measurement (long, short; 
bigger, smaller); shapes (circles, squares, triangles); 
spatial relationships (top, bottom); and patterns 
(red, blue, red, blue) (Harris & Petersen, 2017). 
Charlesworth and Lind (2010) categorize preschool 
mathematical skills as: one-to-one matching, rec-
ognizing and naming numbers, grouping, comparing, 
geometry (shapes), spatial relationships, and part-
whole relationships. These skills can be learned nat-
urally (Ginsburg, 1975); This information can also be 
acquired through instruction (Baroody et al., 2009; 
Clements & Sarama, 2008; Starkey et al., 2004).

The Relationship Between Early Literacy 
and Early Mathematical Skills
Early literacy and early math skills are fundamental 
to children’s early academic success (Purpura et al.,  

2011). Research shows that without effective, 
evidence-based instruction during elementary school 
years, children with low initial math and reading 
skills often continue to fall further behind their peers 
(Hassinger-Das, 2013). However, researchers suggest 
that children who are interested in and willingly 
participate in literacy activities are more likely to 
become better readers than children who are less 
interested in literacy (Baroody & Diamond, 2012). In 
addition, children who grow up in environments with 
rich language and literacy opportunities are seen to 
start school with an advanced understanding of the 
fundamental concepts of reading (Dickinson & Tabors, 
2001). The literature shows that the development 
of early mathematical and early literacy skills are 
intertwined, and efforts to support both should 
occur simultaneously. It is known that integrating 
mathematics with other subjects, such as Turkish, 
has more positive results for children than teaching 
mathematics in isolation (Hassinger-Das, 2013).

Storytelling, reading, and utilizing “mathematical 
language” (describing numbers, shapes, space, 
and dimensions) is a simple and effective means 
of integrating early math skills with early literacy 
skills and motivating children’s development of 
both. Mathematical language provides a means of 
encouraging young children’s mathematical thinking 
by exposing them to mathematical concepts through 
reading activities and picture books, both of which 
can be well planned and prepared. According to 
(Adak Özdemir, 2021), mathematical concepts can 
be found in picture books in three ways. The first 
is picture books that directly contain mathematical 
concepts, which are specifically designed to teach 
mathematical concepts and skills. The second is 
books that indirectly convey mathematical concepts 
and skills. These books contain mathematical 
concepts and skills, but they are embedded within 
the story. The third is books that do not contain any 
mathematical concepts or skills. It is not possible 
to find any mathematical concepts or skills, either 
directly or indirectly, in these books (Adak Özdemir, 
2021).

Aim of the Research
The aim of this research is to investigate the effects 
of picture storybook reading activities on the early 
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literacy and mathematics skills of children aged 48-
60 months. The main problem posed in the study 
was: “Do interactive reading activities using picture 
storybooks affect the early literacy and mathematical 
skills of children aged 48-60 months?” Accordingly, 
the following questions were investigated:

1. Are there any significant differences found 
between the results of the pre-test and post-test 
of the children in the control group with regard 
to the “Early Literacy Skills Assessment Tool”?

2.  Are there any significant differences found 
between the results of the pre-test and post-
test of the children in the experiment group with 
regard to the “Early Literacy Skills Assessment 
Tool”?

3.  Are there any significant differences found 
between the results of the pre-test of the children 
in the experiment group and the results of the 
pre-test of children in the control group with 
regard to the “Early Literacy Skills Assessment 
Tool”?

4.  Are there any significant differences found 
between the results of the post-test of the 
children in the experiment group and the 
results of the post-test of children in the control 
group with regard to the “Early Literacy Skills 
Assessment Tool”?

5. Are there any significant differences found 
between the results of the pre-test and post-test 
of the children in the control group with regard 
to the “Early Mathematics Test?”

6.  Are there any significant differences found 
between the results of the pre-test and post-
test of the children in the experiment group with 
regard to the “Early Mathematics Test?”

7.  Are there any significant differences found 
between the results of the pre-test of the 
children in the experiment group and the results 
of the pre-test of children in the control group 
with regard to the “Early Mathematics Test?”

8.  Are there any significant differences found 
between the results of the post-test of the 
children in the experiment group and the 
results of the post-test of children in the control 
group with regard to the “Early Mathematics  
Test?”

9. Is there an association between the results of the 
“Early Literacy Skills Assessment Tool” and the 
results of the “Early Mathematics Test” for the 
children in the control group?

10.  Is there an association between the results of the 
“Early Literacy Skills Assessment Tool” and the 
results of the “Early Mathematics Test” for the 
children in the experiment group?

11. Is there a significant difference between the 
post-test results of the “Early Literacy Skills 
Assessment Tool” and the results of the retention 
test for children in the experiment group?

12. Is there a significant difference between the post-
test results for the “Early Mathematics Test” and 
the results of the retention test for children in 
the experiment group?

13. In what ways do interactive reading activities using 
picture books contribute to the early literacy 
development of 48-60-month-old children?

14. In what ways do interactive reading activities using 
picture books contribute to the mathematical 
development of 48-60-month-old children?

Methodology
Research Design
For the purposes of this research,  a mixed research 
design was used, in accordance with the research 
objective. A mixed-methods research approach is 
defined as combining quantitative and qualitative 
methods, concepts, and approaches in a research study 
(Creswell, 2003; Tashakkori & Teddlie, 1998; Johnson 
& Onwuegbuzie, 2004). Leech and Onwuegbuzie 
(2009) identified eight typologies in mixed methods 
research designs based on the level of mixing, time 
constraints, and emphasis on approaches. 

This research was conducted using a partially 
mixed-methods, simultaneous, quantitative-dom-
inant design, consistent with the nature of the re-
search (Leech & Onwuegbuzie, 2009). The reason 
for it being a partially mixed-methods design can be 
stated as the fact that the quantitative and qualita-
tive phases only come together in the interpretation 
phase. The reason for it being a quantitative-dom-
inant design is that the experimental design was 
predominantly used, and the observational method 
was preferred because it supports the quantitative 
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method in a qualitative sense. Finally, since the 
quantitative and qualitative methods were carried 
out simultaneously, the research was conducted us-
ing a partially mixed-methods, simultaneous, quan-
titative-dominant design, one of the mixed-methods 
research typologies.

Creswell (2006), in his rationale for mixed 
methods research, emphasized that a mixed method 
is more explanatory in explaining a research problem 
than using quantitative and qualitative data as a 
single method. In this research, conducted with a 
simultaneous, nested mixed design, the researcher 
aimed to support quantitative data with qualitative 
data by conducting observations in addition to the 
experimental phase. In the quantitative phase 
of the research, a quasi-experimental model, a 
quantitative research method, was used. An unpaired 
pre-test-post-test control group quasi-experimental 
design was chosen. The objective of experimental 
designs is to discover cause-and-effect relationships 
between variables. To this end, the researcher must 
manipulate the independent variables and maintain 
internal validity. The researcher is also responsible for 
preventing and controlling the influence of unwanted 
exogenous variables on the dependent variable. In this 
way, the researcher can perform the measurement 
on the dependent variables (Büyüköztürk,  
2014).

Participants
The study group consists of typically developing chil-
dren aged 48-60 months from low socio-economic 
backgrounds attending an official kindergarten under 
the affiliation of the Ministry of National Education 
in Kepez Town, Çanakkale Province, during the 2022-
2023 academic year. The selected sample was deter-
mined using criterion sampling, a type of purposeful 
sampling. Criterion sampling involves selecting indi-
viduals or situations that meet specific criteria for the 
sample when research aims to investigate individuals, 
situations, or objects with particular characteristics 
(Büyüköztürk et al., 2016). The criteria determined 
in this research are listed as follows:

1. The children must be between 48-60 months old,
2. They must come from families with a low socio-

economic background,
3. They must exhibit typical development. 

The distribution of children in the experimental 
and control groups is presented in Table 1.

According to Table 1, the experimental group 
consists of 16 children and the control group consists 
of 17 children. In studies involving small groups, 
similar group sizes are desirable (Ravid, 1994; cited 
in Büyüköztürk, 2014). In this respect, it can be said 
that both groups are similar in terms of the number 
of children in each group.

Fig. 1: Data Collection Process
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mathematics faculty members—using the “Picture 
Storybook Evaluation Scale” and the “Criteria Form 
for Determining Mathematical Concepts and Skills in 
Picture Storybooks”. To assess the reliability of the 
scoring regarding the suitability of the books among 
the experts, Miles and Huberman’s (1994) reliability 
formula (Reliability = Agreement / (Agreement + 
Disagreement) × 100) was used. According to the 
experts’ evaluations, the results of the “Picture 
Storybook Evaluation Scale” varied between .74 
and .99, while the results of the “Criteria Form for 
Determining Mathematical Concepts and Skills in 
Picture Storybooks” varied between .75 and .85. 
Finally, based on the experts’ review results, 10 
more books were eliminated as they were considered 
uninteresting in terms of subject matter, aimed at 
a younger age group, and insufficient in providing 
mathematical content. As a result, it was decided 
to conduct the study with 30 books that were 
considered to be of high quality in terms of form 
and content and that included the sub-dimensions 
of the “Early Mathematics Test (EMAT)” (number and 
counting, measurement, and geometry). After the 
book selection was determined, reading practice and 
activity sessions related to the selected books were 
designed by the researcher.

Application 
Book reading sessions were pilot tested with a 
sample of children in experimental and control 
groups prior to administration of pre-testing. Upon 
completion of administration of pre-tests, thirty 
sessions of book reading and related activities for 
children in experimental group were conducted over 
eight weeks. Book reading and activity sessions were 
conducted using two stages: the first stage ınvolved 
using ınteractive book reading method to read a 
picture story book to the children, prior to reading 
the picture story book an ıntroduction, creating 
curiosity or ınterest ın the subject matter of the 
book, and engaging the children by demonstrating 
puppets, costumes, etc. In order to gain their ınterest 
and to manipulate their curiosity. The picture story 
book will be opened to the children, questions will 
be asked related to the book (e.g.,responses could 
ınclude children’s comments related to the pictures 
on front cover, the words on page, the characters ın 

Data Collection
Both quantitative and qualitative data collection 
techniques were used to obtain research data. 
Accordingly, the following steps were followed:

Determining the Selection of Books
The books were selected based on several criteria, 
including being picture storybooks, being tailored 
to the developmental characteristics of children 
aged 48-60 months, and incorporating mathematical 
concepts and skills embedded within the story 
content. To determine the book selection, lists 
of picture storybooks requested from publishing 
houses were first examined, resulting in 780 picture 
storybooks. The stories in these books were read 
twice from beginning to end, and the illustrations 
and texts on the pages were examined in detail. To 
ensure the books could be used in the research, the 
following qualities were considered:

1.  The books were picture storybooks,
2.  They were prepared in line with the progressive 

characteristics of children aged 48-60 months, 
and

3.  They incorporated mathematical concepts and 
skills into the story content. 

As a result of the review, 50 picture storybooks 
containing embedded mathematical content and 
concepts were examined using the “Picture Storybook 
Evaluation Scale” developed by Deniz and Gönen (2020) 
and the “Criteria Form for Determining Mathematical 
Concepts and Skills in Picture Storybooks” created 
by the researcher. Following the evaluation, the 
books were reviewed again from beginning to end, 
and 40 books were selected from the resulting 
pool. Ten books were randomly selected from these 
40 and evaluated by a total of five field experts—
three preschool education department faculty 
members specializing in children’s literature and two 

Table 1: Distribution of Children in the 
Experimental and Control Groups

Group Experimental Control Total

Female 6 10 16

Male 10 7 17

Total 16 17 33
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book, etc.), and illustration from book will be visual 
sample of story. ın the second stage many ıntegrated 
mathematics and Turkish language activities are 
planned and ımplemented based on book reading 
to enforce learning concepts with the children. 
There will be a total of thirty activities planned for 
the activity sessions that will provide evidence of 
children’s counting, measuring, and geometry skill 

development. the following paragraph will providea 
sample of the book reading with activities.

Following the book reading and activity 
application sessions, the children in both the 
experimental and control groups were given a 
final test of the “Early Literacy Skills Assessment 
Tool” and the “Early Mathematics Test”. Six weeks 
after the last test applications, the “Early Literacy 

Table 2: Sample Book Reading and Activity Session Plan

Activity Name: A Tree Activity Age Group: 48-60 Months

Activity Type: Turkish and Mathematics (Integrated Large 
Group Activity)

Activity Duration: 45 min

• Learning Outcomes & Indicators
• Definitions of Cognition
• Cognitive Development
• (The Learning Outcomes are organized into Outcomes 

by Cognitive Development and Cognitive Learning)
• Outcome 1: The ability to pay attention to objects/

situations/events.
• - G1: Focus on the object/situation/event that you are 

focusing on.
• - G2: Ask questions about the object/situation/event 

to become more focused (G1).
• - G3: Describe the object/situation/event that you will 

be focusing on with as much detail as possible.
• Outcome 2: The ability to predict what an object/situ-

ation/event will be like.
• - G1: Describe the clues that lead to your conclusion 

(object/situation/event).
• - G2: Combine your clues and describe your prediction 

based on those clues.
• - G3: Review the situation to find out if your prediction 

was correct according to your current situation.
• - G4: Accept your prediction based on your description 

to be incorrect.
• Outcome 3: The ability to remember what has been 

seen.
• - G1: Remember what you have seen in the past and to 

remember it later on.
• - G2: Use something you learned in an earlier situation 

or experience to make a new experience.
• Outcome 4: The ability to count how many objects 

there are.
• - G1: Make a rhythmic one-to-one count of how many 

items there are, either counting forward or backward.
• - G2: Demonstrate how to count a specific quantity of 

items.

• Learning Process
• Before starting to read the storybook titled “A Tree,” 

the researcher asks the following questions:
• -What do you see on the cover of this book? -What 

might the title of this book be? -Which characters do 
you think are in this book?

• -What might the name of this child be?
• -What do you think this book is about?

Then, the title of the book is read aloud, and information 
about the front and back covers is provided (author, pub-
lisher, and edition number). Attention is drawn to the text 
on the inside cover. The author’s dedication of the book is 
read aloud. After examining the illustrations on the inside 
cover, the book is read aloud. Finger tracking is used while 
reading. Information is given about where to start read-
ing and where to proceed. As the numbers in the text are 
read, the tree, birds, and eggs on the page are counted 
in relation to words such as “a tree,” “a branch,” “a pair 
of birds,” and “three eggs.” Then, to practice addition, 
the children pay attention to the numbers in the text “1 
branch,” “2 birds,” and “3 eggs,” and count the elements 
in the illustrations. The total number is expressed. The ad-
dition symbol is explained, and information about operation 
symbols is provided. On the following pages, the counting 
continues, focusing on the characters in the story, such as 
the fact that there are 2 branches instead of 1, and the 
addition of 4 rabbits. When the counting process is passed 
to the children, the elements on the page are counted one 
by one. The number of rabbits, trees, and trees is counted 
together and noted by the researcher on a piece of pa-
per. There is no text in the rest of the story. At this point, 
the children examine the pictures on the page and add the 
events to the story by creating their own narrative.
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Activity Name: A Tree Activity Age Group: 48-60 Months

Activity Type: Turkish and Mathematics (Integrated Large 
Group Activity)

Activity Duration: 45 min

• - G3: Tell the total number of items counted.
• Outcome 5: The ability to observe objects/entities.
• - G1: To identify (state the name of) an object/entity.
• - G11: To identify (state the quantity of) an object/

entity.
• Outcome 8: The ability to compare two or more char-

acteristics of two or more objects/entities.
• - G10: Compare the quantity of two or more objects/

entities.
• Outcome 13: The ability to identify the symbols that 

represent the day-to-day things in your life.
• - G1: Create the proper symbol for the desired descrip-

tion.
• - G2: Describe the meaning of the proper symbol.
• Outcome 16: The ability to add or subtract at least one 

item from a group of items.
• - G1: Add at least one item to the quantity in an exist-

ing group of items.
• Outcome 18: Be able to explain how long it will take to 

do something.G2. Describing concepts associated with 
time is conducted with appropriate meaning.

• Language Development
• Learning Outcome 2 Uses their voice appropriately. G1. 

Uses breathing correctly in order to speak/sing. G2. 
Changes the tone of voice in order to speak/sing. G3. 
Changes the speed of voice in order to speak/sing. G4. 
Change volume of voice in order to speak/sing.

• Learning Outcome 3 Constructs sentences based on 
syntactic rules. G1. Construction of simple sentences. 
G2. Construction of negative sentences. G5. Construc-
tion/ Use of sentence elements appropriately. 

• Learning Outcome 4 Uses grammar in speech. G1. Use 
of nouns in constructing sentences. G2. Use of verbs to 
construct sentences. G3. Use of adjectives to construct 
sentences.

• Learning Outcome 7 Understand what their listening/
watching is. G1. Follows verbal directions. G2. De-
scribe their listening/watching. G3. Comments about 
their listening/watching.

• Learning Outcome 8 Express their listening/watching 
through a variety of methods. G1. Asks questions about 
their listening/watching. G2. Answers questions about 
their listening/watching. G3. Tells others about their 
listening/watching. G8. Presents their listening/watch-
ing using oral narratives.

• Learning Process
• Before starting to read the storybook titled “A Tree,” 

the researcher asks the following questions:
• -What do you see on the cover of this book? -What 

might the title of this book be? -Which characters do 
you think are in this book?

• -What might the name of this child be?
• -What do you think this book is about?

Then, the title of the book is read aloud, and informa-
tion about the front and back covers is provided (author, 
publisher, and edition number). Attention is drawn to the 
text on the inside cover. The author’s dedication of the 
book is read aloud. After examining the illustrations on 
the inside cover, the book is read aloud. Finger tracking is 
used while reading. Information is given about where to 
start reading and where to proceed. As the numbers in the 
text are read, the tree, birds, and eggs on the page are 
counted in relation to words such as “a tree,” “a branch,” 
“a pair of birds,” and “three eggs.” Then, to practice 
addition, the children pay attention to the numbers in 
the text “1 branch,” “2 birds,” and “3 eggs,” and count 
the elements in the illustrations. The total number is 
expressed. The addition symbol is explained, and informa-
tion about operation symbols is provided. On the following 
pages, the counting continues, focusing on the characters 
in the story, such as the fact that there are 2 branches 
instead of 1, and the addition of 4 rabbits. When the 
counting process is passed to the children, the elements 
on the page are counted one by one. The number of 
rabbits, trees, and trees is counted together and noted by 
the researcher on a piece of paper. There is no text in the 
rest of the story. At this point, the children examine the 
pictures on the page and add the events to the story by 
creating their own narrative.

Following the story, children are asked questions about 
the book:
• What was the name of the book?
• What was the name of the main character?
• Who else was in the book besides Alina?
• What did Alina do?
• How many branches did the tree have?
• Who came to a branch first?
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Activity Name: A Tree Activity Age Group: 48-60 Months

• Learning Outcome 10 Read visual materials. G1. An-
alyze visual materials. G2. Describe visual materials. 
G3. Ask questions about visual materials. G4. Answer 
questions about visual materials. G10. Create compo-
sitions/events/stories using visual materials (e.g. Chris 
Wilson Created event materials using visual materials).

 
• Learning Outcome 11 Demonstrate awareness of read-

ing. G1. Talks about written materials in the environ-
ment.

 
• Learning Outcome 12 Demonstrates handwriting aware-

ness. G2. Guesses what the writing they see is commu-
nicating. G4. Use fingers to point to the direction of 
the writing. G5. Has an adult write down their feelings 
and/or thoughts. G6. Explain how writing is important 
to daily living.

• How many eggs did a pair of birds lay?
• What is the total of 1 branch, 2 birds, and 3 eggs?
• What is happening here? How many rabbits are there 

here?
• What is this number?
• Can you show me five?
• What do you think will happen next in this story?
 
• How would you continue this story?
• From this page onwards, we will start counting. Let’s 

count how many trees there are.
• Let’s count how many rabbits there are.
• The text of this story ends here. Do you think we could 

guess the stories if there were no text?
• What would our lives be like without text?
• What might be written here?
 
Following the questions after the book, a fruit-gathering 
activity is done with the children. Cylindrical cardboard 
pieces are glued to the front of a piece of cardboard 
glued to the wall. A summation sign is made in the middle 
and an equals sign is made below. Different numbers are 
glued above. For example, if the operation 3+2 is given, 3 
blue balls are passed from the left and two red balls from 
the right, and the fruits are expected to be collected in 
the basket in the middle. The collected fruits are count-
ed. In this way, the addition operation is continued with 
different numbers. During the addition operation, the 
concepts of less-more, less, and more are mentioned. The 
meaning of addition and the need to increase in addition 
are explained to the children with concrete materials.

Concepts: Numbers, too little/too much, fewer/more. Assessment Questions
• What was the name of the book we read?
• What happened in the book?
• What kind of tree do you think Alina planted?
• How many branches did the tree have?
• What kind of tree would you like to plant?
• How would you like to complete this story?
• What do you think might have happened at the end of 

this story?
• Can you tell me what is on this page?
• What numbers do you see on this page?
• Where is the text on this page?
• Can you show me where to start reading the text?
• Where should I read now?
• Where is the text here?
• If there is no text, let’s write some text. What do you
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Activity Name: A Tree Activity Age Group: 48-60 Months

• think might be being described here?
• How many fingers do we have on our hands?
• How many fingers do you have on your right hand?
• How many fingers do you have on your left hand?
• How many fingers do you have in total on both hands?
• Do you think 3 is more or 7 is more?
• Do you think 6 is more or 4 is more? If we add 1 more 

apple to 5 apples, how many apples will we have in 
total? If there are 2 birds on a tree, and 2 more birds 
are added, how many birds will there be in total on the 
tree?

• 2 oranges plus 3 oranges, how many oranges are there 
in total?

• Do you have a sibling?
• How many girls are there in your house?
• How many boys are there in your house?
• How many people are there in total in your house?
• How many girls are there in our class right now?
• How many boys are there in our class right now?
• Do you think there are more girls or boys in our class? 

How many children are there in total in our class? If 
one more child is added to these children, how many 
children will there be?

Words: Addition, increasing, addition, and equals sign/
symbol.

Materials: A storybook titled “A Tree,” two rolls of card-
board for the adding machine, colored cardboard, two 
sheets of cardboard with numbers from 1 to 10 written on 
them, glue, and colored balls.

Skills Assessment Tool” and the “Early Mathematics 
Test” were administered again to the children in 
the experimental group. After the tests, with the 

permission of the families, the children were given 
snacks as gifts by the researcher. In the retention 
test, two of the 16 children in the experimental group 
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could not be tested because they were outside the 
city and could not be reached.

Data Collection Tools
This research, conducted to examine the “Effect 
of Picture Storybook Reading Applications on Early 
Literacy and Math Skills of 48-60 Month Old Children,” 
utilized the “Picture Storybook Evaluation Scale” 
and the “Criteria Form for Identifying Mathematical 
Concepts and Skills in Picture Storybooks” to select 
the books to be used in the application. The “Early 
Literacy Skills Assessment Tool” (ELSAT) was used to 
evaluate children’s early literacy skills, and the “Early 
Mathematics Test” (EMAT) was used to evaluate their 
mathematical skills.

Picture Storybook Evaluation Scale
The “Picture Storybook Evaluation Scale,” developed 
by Deniz and Gönen (2020), is designed to examine 
illustrated storybooks in terms of illustration and 
content. The scale includes 7 items related to 
illustration characteristics and 14 items related to 
content characteristics. It is a one-dimensional, 
three-point Likert scale, with each item rated 
from 1 (inadequate), 2 (partially adequate), and 3 
(adequate). The total score obtainable from the scale 
can vary between 21 and 63. The researcher used 
the following ranges for evaluating the total score: 
21-34 (inadequate), 35-49 (partially adequate), 
and 50-63 (adequate). The scale’s contribution to 
the variance was stated as 48.927%. The calculated 
item factor loadings ranged from .414 to .869. The 
item-total correlation coefficients of the items in 
the scale ranged from .379 to .832. The Cronbach’s 
alpha coefficient of the scale was found to be .94. 
The correlation coefficient between the two raters, 
based on an evaluation of 30 books, was determined 
to be .92.

Criteria Form for Identifying Mathematical 
Concepts and Skills in Picture Storybooks
The criteria form, created by the researcher to 
identify mathematical concepts and skills in picture 
storybooks, was used in selecting the picture 
storybooks to be included in the study. Accordingly, 
it was designed to determine which mathematical 
concepts and skills and mathematical content were 

included in the books and in what way (direct, 
embedded, none). This form, created to determine 
the extent to which mathematical concepts and skills 
are included in picture storybooks and to identify 
the mathematical concepts and skills used in the 
books, was developed based on a literature review, 
using the sub-dimensions of the “Picture Storybook 
Evaluation Scale Bibliographic Information” and 
the “Early Mathematical Skills Test (EMAT)”. The 
comprehensibility of the criteria form was checked by 
considering the opinions of 4 experts, and the form was 
revised in line with these opinions. The mathematical 
concepts and skills included in the third section 
of the criteria form were created considering the 
content standards of the National Council of Teachers 
of Mathematics (NCTM) (NCTM, 2000). Accordingly, 
the form includes 5 sub-dimensions related to 
mathematical concepts and skills, namely number-
counting, measurement, geometry, mathematical 
skills, patterns, and graphs, and consists of a total 
of 27 items. The criterion form items are evaluated 
as yes (1) or no (0). After the form was created, 
opinions were obtained from 13 experts in the field 
for content validity. Looking at the experts’ areas 
of expertise and work, they consisted of 3 faculty 
members specializing in children’s literature in 
the preschool education department, 2 faculty 
members from the literature department, 2 experts 
in preschool education, 2 faculty members from the 
mathematics department who have taught and are 
currently teaching preschool mathematics education, 
1 faculty member specializing in measurement in 
the preschool education department, 1 expert in 
mathematics education, and finally, 1 preschool 
teacher who is also a children’s literature author. 
The experts rated each item of the form as “item 
measures the intended construct”, “item is related 
to the construct but unnecessary”, or “item does not 
measure the intended construct”. In this context, the 
Lawshe (1975) technique was used when calculating 
the CPI for each item. 

Based on expert evaluations, the content valid-
ity ratio (CVR) for each item was calculated using 
Lawshe’s formula: CVR = [Ne / (N/2)] − 1, where Ne 
represents the number of experts indicating that the 
item is essential and N is the total number of experts. 
The calculated CVR values ranged from .42 to 1.00. 
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According to Lawshe’s critical values at the p = .05 
significance level, the minimum acceptable CVR for 
the present study was .54. Accordingly, Item 2 yielded 
a CVR of .42, which fell below the minimum accept-
able value and was therefore considered statistically 
insignificant at the p = .05 level. Consequently, Item 
2 was removed from the form. Following its removal, 
the Content Validity Index (CVI) was calculated sepa-
rately for each dimension of the instrument.

Table 3: Content Validity Index (CVI) Values 
Calculated for the Criteria Form for Identifying 

Mathematical Concepts and Skills in Picture 
Storybooks

Item 
No NG CVR CVI

Number 
and  
operation

1 12 .71

.85

2 13 .85

3 13 .85

4 13 .85

5 14 1.00

Measure-
ment

6 14 1.00

.89

7 14 1.00

8 14 1.00

9 14 1.00

10 13 .85

11 13 .85

12 12 .71

13 12 .71

Geometry

14 14 1.00

.92
15 14 1.00

16 13 .85

17 13 .85

Mathemat-
ics Skills

18 13 .85

.82

19 13 .85

20 13 .85

21 12 .71

22 13 .85

23 13 .85

Other 
(Pat-
tern and 
Graphic)

24 12 .71

.7525 12 .71

26 13 .85

The Content Validity Index (CVI) values calculated 
for the developed criteria form ranged from .75 to 
.92 across the subdimensions. As the CVI values for 
all subdimensions were greater than or equal to 
the minimum acceptable content validity criterion 
(CVI ≥ critical CVR value), the content validity of 
the entire form was determined to be statistically  
significant.

Demographic Information Form
The demographic information survey developed by 
the researcher focuses on collecting demographic 
attributes related to children. This survey is completed 
by family members and has demographic questions 
about their children and the children’s families. 
Specific questions include the name of the child, the 
child’s right or left-handedness (this is relevant for 
the ELSAT application), the number of siblings (if any) 
of the child and ages of children if there are any, 
and if the child has previously attended preschool. 
There are also questions related to demographic 
information about the mother of the child (mother’s 
age, education level and employment status), 
demographic information about the father of the 
child (father’s age, education level and employment 
status), and how much money the family earns per 
month.

ELSAT
Developed by Karaman and Güngör Aytar (2016), this 
instrument consists of 5 subtests and a total of 96 
items. The subtests include a phonological awareness 
skills assessment subtest with 5 factors and 53 items, 
a writing awareness subtest with 16 items and three 
factors, and story comprehension, visual matching, 
and pre-writing skills subtests, each with 9 items and 
one factor. Each item is evaluated by assigning “1” 
for correct answers and “0” for incorrect answers. 
The KR-20 reliability coefficients of the subtests range 
from 0.61 to 0.91. According to the Confirmatory 
Factor Analysis results, the “Writing Awareness” 
and “Pre-Writing Skills Assessment” subtests showed 
weak fit, while the other subtests showed acceptable 
fit. Discrimination analyses conducted in the lower 
and upper 27% groups revealed that all items were 
discriminating.
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Early Mathematics Test (EMAT)
Developed by Aydoğan et al. (2020), this instrument is 
designed to assess the early math skills of preschool 
and first-grade children aged 3-7 years. The test 
consists of three subtests and a total of 105 items. 
The subtests include a number-counting subtest with 
55 items, a geometry subtest with 22 items, and a 
measurement subtest with 28 items. The EMAT items 
are structured to suit three different age levels 
(preschool 3-4 years, preschool 5-6 years, and first 
grade/7 years+). Items are categorized by difficulty 
level for each level. The application allows children 
to progress to the next level’s items based on their 
individual developmental characteristics. The KR-
20 reliability coefficients for the Early Math Test 
subtests and total scores were found to be between 
.53 and .79 in the pilot study and between .70 and 
.88 in the norm study. In both the pilot and standard 
practice studies, the correlation coefficients between 
total EMAT scores and subtest scores were found to 
vary between .76 and .99. Discrimination analyses 
conducted on the lower and upper 27% groups based 
on EMAT test scores revealed statistically significant 
differences in mean scores between the lower and 
upper groups across all age groups.

Data Analysis
Descriptive statistics were used in the analysis of the 
quantitative data of the research. The quantitative 
findings obtained from the research were analyzed 
using the SPSS (Statistical Package For Social Sciences) 
21.0 software package. In determining the statistical 
method to be used in the analysis of the obtained 
data, kurtosis and skewness values   regarding the 
normality of the distributions were examined. The 
results regarding the skewness and kurtosis values   of 
the experimental and control groups in the “ELSAT” 
and “Early Mathematics Test (EMAT)” are presented 
in Table 4.

As shown in Table 4, the ELSAT total scores of the 
experimental group yielded a skewness value of .615 
and a kurtosis value of −.414. For the control group, 
the skewness and kurtosis values of the ELSAT total 
scores were .508 and −.496, respectively. Regarding 
the Early Mathematics Test (EMAT), the experimental 
group demonstrated a skewness value of .800 and 
a kurtosis value of .352, whereas the control group 

showed a skewness value of −.027 and a kurtosis value 
of −.823. Overall, the skewness and kurtosis values 
for the total scores of both the ELSAT and the EMAT 
were within the acceptable range of −1.5 to +1.5, 
indicating that the data were normally distributed. 
Accordingly, an independent-samples t-test was 
employed to analyze the quantitative data obtained 
from the study.

The qualitative data were analyzed using 
descriptive analysis, which aims to present findings 
in a systematic and comprehensible manner. In 
descriptive analysis, direct quotations are frequently 
used to accurately reflect the views and experiences of 
the participants. Furthermore, the data are organized 
and interpreted according to predetermined themes 
(Yıldırım & Şimşek, 2013). In the present study, the 
researchers’ reflective journals were examined 
within the framework of the subdimensions of early 
literacy and early mathematics skills. Statements 
related to these skills were identified and recorded. 
The quantitative findings were further supported by 
illustrative excerpts from the observation notes.

FIndIngs
The descriptive statistics for the scores obtained by 
the children participating in the study on the ELSAT 
and the EMATare presented in Tables 5 and 6.

As shown in Table 5, the pre-test total scores on the 
ELSAT indicated that the mean score of the children 
in the experimental group (M = 32.75) was lower than 
that of the children in the control group (M = 38.76). 
Examination of the pre-test mean scores across 
the subdimensions revealed that the lowest mean 
score was observed in the Phonological Awareness 
Skills subdimension for both the experimental group  
(M = 13.37) and the control group (M = 16.58).  

Tablo 4: Normality Test Findings
Groups N Skewness Kurtosis

Experi-
mental

16 .615 -.414

ELSAT Control 17 .508 -.496

Experi-
mental

16 .800 .352

EMAT Control 17 -.027 -.823
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This was followed by the Print Awareness Skills 
subdimension in both the experimental (M = 5.87) and 
control (M = 7.11) groups.

Analysis of the post-test total scores showed 
that the experimental group achieved a higher 
mean total score (M = 51.00) than the control group 
(M = 41.29). Similar to the pre-test findings, the 
lowest post-test mean score was recorded in the 
Phonological Awareness Skills subdimension for both 
the experimental (M = 23.68) and control (M = 17.23) 
groups. Regarding the highest pre-test mean scores, 
children in the experimental group obtained their 
highest score in the Pre-Writing Skills subdimension 
(M = 5.12), followed by the Picture Matching 
subdimension (M = 4.87). In the control group, the 

highest pre-test mean score was observed in the Story 
Comprehension subdimension (M = 5.23), followed 
by Pre-Writing Skills (M = 5.00) and Picture Matching  
(M = 4.82).

For the post-test, the highest mean score in 
the experimental group was obtained in the Print 
Awareness Skills subdimension (M = 10.75), followed 
by the Picture Matching subdimension (M = 5.93). 
In the control group, the highest mean score was 
observed in the Pre-Writing Skills subdimension 
(M = 5.82), followed by the Story Comprehension 
subdimension (M = 5.47). These findings suggest that 
the intervention contributed to improvements in 
children’s early literacy skills, particularly in print 
awareness. This finding is consistent with the view 

Table 5: Descriptive Statistics for the ELSAT Scores
Variable 
Gorup Sub-dimension f 𝑥̅

Pre-test 
SD 𝑥̅ Post-test SD

Experimental

Phonological Awareness Skills 16 13,37 10,84 23,68 10,12

Print Awareness Skills 16 5,87 2,68 10,75 2,38

Story Comprehension 16 3,50 2,19 5,00 1,86

Picture Matching 16 4,87 2,18 5,93 1,76

Pre-Writing Skills 16 5,12 1,78 5,62 1,70

Total Score 16 32,75 15,57 51,00 14,13

Control 

Phonological Awareness Skills 17 16.58 10,12 17,23 10,16

Print Awareness Skills 17 7,11 2,59 7,17 2,29

Story Comprehension 17 5,23 2,01 5,47 1,94

Picture Matching 17 4,82 1,70 5,58 1,62

Pre-Writing Skills 17 5,00 1,65 5,82 1,28

Total Score 17 38,76 11,86 41,29 13,75

Table 6: Descriptive Statistics of EMATScores
Variable Pre-test Post-test

Group Sub-dimension f 𝑥̅ SD 𝑥̅ SD

Experimental

Number and Counting 16 14,37 8,74 23,87 9,72

Geometry 16 11,00 3,07 15,06 4,15

Measurement 16 10,68      3,94 15,37 4,39

Total Score 16 36,06 13,90 54,31 16,83

Control 

Number and Counting 17 20,41 7,15 21,70 5,58

Geometry 17 14,17 2,72 15,17 2,62

Measurement 17 12,35 2,47 13,94 2,48

Total Score 17 46,94 10,45 50,82 8,69
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that the development of writing emerges alongside 
listening, speaking, reading, and drawing skills, and 
that these domains mutually influence one another 
(Şimşek, 2011).

As shown in Table 6, the pre-test total scores on 
the EMAT indicated that the mean total score of the 
experimental group (M = 36.06) was lower than that of 
the control group (M = 46.94). Examination of the pre-
test scores across the subdimensions revealed that 
the highest mean score was obtained in the Geometry 
subdimension for both the experimental (M = 11.00) 
and control (M = 14.17) groups. The Measurement 
subdimension yielded the second-lowest mean score, 
following the Number and Counting subdimension, in 
both the experimental (M = 10.68) and control (M = 
12.35) groups.

Analysis of the post-test total scores showed 
that the experimental group achieved a higher mean 
total score (M = 54.31) than the control group (M = 
50.82). Examination of the post-test scores across 
the subdimensions indicated that, similar to the pre-
test results, the lowest mean score was obtained in 
the Number and Counting subdimension by both the 
experimental (M = 23.87) and control (M = 21.70) 
groups. Likewise, the highest mean score in the post-
test was observed in the Geometry subdimension for 
both the experimental (M = 15.06) and control (M = 
15.17) groups. Consistent with the pre-test findings, 
the Measurement subdimension represented the 
second-lowest mean score following the Number and 

Counting subdimension in both the experimental (M = 
15.37) and control (M = 13.94) groups.

The descriptive statistics of the EMAT indicate 
that the Number and Counting subdimension 
consistently yielded the lowest mean scores among 
the three subdimensions. One possible explanation 
for this finding is that this subdimension contains a 
substantially larger number of items than the other 
two subdimensions. Specifically, the Number and 
Counting subdimension comprises 55 items. The 
pre-test mean score for this subdimension was M 
= 14.37 in the experimental group and M = 20.41 
in the control group, whereas the corresponding 
post-test mean scores increased to M = 23.87 and 
M = 21.70, respectively. Although improvements 
were observed from pre-test to post-test across all 
three subdimensions, the relative ranking of the 
Number and Counting, Geometry, and Measurement 
subdimensions remained unchanged. This pattern 
was consistent for both the experimental and control 
groups.

Pre-Test and Post-Test Comparison of 
the Early Literacy Skills of Children in the 
Control Group
The control group children did not have any 
significant differences between their pre - and post-
test total scores on the ELSAT ; t(32) = -0.574, p > 
0.05). In addition, the subdimensions of Phonological 
Awareness Skills (t(32) = -0.186, p > 0.05), Print 

Table 7: Control Group ELSAT Pre-test Post-test Results

ELSAT Test N 𝑥̅ S sd t p

Phonological Aware-
ness Skills

Pre-test 
Post-test

17 
17

16,58 
17,23

10,12
10,16

32
32

-,186 ,854

Print Awareness 
Skills

Pre-test
Post-test

 17
17

7,11
7,17

2,59
2,29

32
32

-,070 ,945

Story Comprehen-
sion

Pre-test
Post-test

17
17

5,23
5,47

2,01
1,94

32
32

-,347 ,731

Picture Matching
Pre-test
Post-test

17
17

4,82
5,58

1,70
1,62

32
32

-1,340 ,190

Pre-Writing Skills
Pre-test
Post-test

17
17

5,00
5,82

1,65
1,28

32
32

-1,618 ,115

Total Score
Pre-test
Post-test

17
17

38,76
41,29

11,86
13,75

32
32

-,574 ,570
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Awareness Skills (t(32) = -0.070, p > 0.05), Story 
Comprehension (t(32) = -0.347, p > 0.05), Picture 
Matching (t(32) = -1.340, p > 0.05), and Pre-Writing 
Skills (t(32) = -1.618, p > 0.05) also did not exhibit 
significant differences between their pre - and post-
test scores.

While the means on each of the total and 
subdimension scores increased from pre-test to post-
test, none of these increases were significant. These 
observations are consistent with expectations for 
these types of studies. Experimental studies typically 
show improvement in the experimental group after 
an intervention. However, control group subjects 
will have an increase in scores, as well. The lack of 
significant increase in scores for this control group 
may be related to the quality of the education 
provided by the classroom teacher and the children 
developing normally as well over the amount of time.

Experimental Group Early Literacy Skills 
Pre-Test-Post-Test Findings
During the book-reading and activity sessions 
conducted with the children in the experimental 
group, picture storybooks embedding mathematical 
concepts and skills were read interactively. Throughout 
the reading process, children were encouraged to 
respond to open-ended questions, and their answers 
were expanded through researcher–child interactions 
to promote deeper understanding. Following the 

reading session, comprehension questions related 
to the story were asked to facilitate in-depth 
discussion of the book. Subsequently, a mathematics 
activity specifically designed in relation to the story 
was implemented. Each session concluded with 
evaluation questions focusing on the mathematics 
activity. Throughout the intervention, the children’s 
verbal responses and observable behaviors 
were systematically recorded by the researcher 
through field notes and observation journals. The 
intervention was designed to foster the development 
of both early literacy and early mathematics  
skills.

The pre-test and post-test results of the 
experimental group on the ELSAT are presented in 
Table 8. As shown in Table 8, a statistically significant 
difference was found between the pre-test and post-
test total scores of the children in the experimental 
group (t(30) = 0.002, p < .05). Analysis of the 
subdimensions also revealed statistically significant 
improvements in Phonological Awareness Skills (t(30) 
= −2.78, p < .05), Print Awareness Skills (t(30) = −5.44, 
p < .05), and Story Comprehension (t(30) = −2.08,  
p < .05). These findings indicate that the interactive 
shared reading intervention integrated with 
mathematics activities contributed significantly to 
the development of the children’s early literacy skills, 
particularly in the areas of phonological awareness, 
print awareness, and story comprehension.

Table 8. Experimental Group ELSAT Pre-test Post-test Findings
ELSAT Test N 𝑥̅ S sd t p

Phonological Awareness Skills
Pre-test
Post-test

16
16

13,37
23,68

10,84
10,12

30
30

-2,78 ,009*

Print Awareness Skills
Pre-test
Post-test

 16
16

5,87
10,75

2,68
2,38

30
30

-5,44 ,000*

Story Comprehension
Pre-test
Post-test

16
16

3,50
5,00

2,19
1,86

30
30

-2,08 ,046*

Picture Matching
Pre-test
Post-test

16
16

4,87
5,93

2,18
1,76

30
30

-1,51 ,141

Pre-Writing Skills
Pre-test
Post-test

16
16

5,12
5,62

1,78
1,70

30
30

-,810 ,424

Total Score
Pre-test
Post-test

16
16

32,75
51,00

15,57
14,13

30
30

-3,470 ,002*

*p<0,05
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Early Literacy Skills Pre-Test Findings 
of Children in Experimental and Control 
Groups
After conducting a pre-test evaluation of literacy 
skills using the ELSAT, it was determined that there 
were no differences between the pre-test scores 
of children in the experimental and control groups 
(t(31)=-1.253, p>.05) for total scale scores. However, 
there was a difference in the story comprehension 

sub-dimension (t(31)=-2.369, p<.05). The arithmetic 
means showed that children in the control group 
performed significantly better than children in the 
experimental group on story comprehension. There 
were no differences for phonological awareness 
(t(31)=-0.880, p>.05), handwriting awareness (t(31)=-
1.353, p>.05), matched visuals (t(31)=0.076, p>.05) or 
pre-writing skills (t(31)=0.209, p>.05). Children in the 
control group had a greater mean score than children 

Table 9. Early Literacy Skills Pre-Test Findings of Children in Experimental and Control Groups
ELSAT Grup N 𝑥̅ S sd t p

Phonological Awareness Skills
Experimental
Control

16
17

13,37
16,58

10,84
10,12

31 -,880 ,385

Print Awareness Skills
Experimental
Control

16
17

5,87
7,11

2,68
2,59

31 -1,353 ,186

Story Comprehension
Experimental
Control

16
17

3,50
5,23

2,19
2,01

31 -2,369 ,024*

Picture Matching
Experimental
Control

16
17

4,87
4,82

2,18
1,70

31 ,076 ,940

Pre-Writing Skills
Experimental
Control

16
17

5,12
5,00

1,78
1,65

31 ,209 ,836

Total Score
Experimental
Control

16
17

32,75
38,76

15,57
11,86

31 -1,253 ,220

*p<0,05

Table 10. Experimental and Control Groups ELSAT Post-test Findings
ELSAT Group N 𝑥̅ S sd t p

Phonological Awareness Skills Experimental
Control

16
17

23,68
17,23

10,12
10,16 31 1,826 ,078

Print Awareness Skills Experimental
Control

16
17

10,75
7,17

2,38
2,29 31 4,388 ,000*

Story Comprehension Experimental
Control

16
17

5,00
5,47

1,86
1,94 31 -,710 ,483

Picture Matching Experimental
Control

16
17

5,93
5,58

1,76
1,62 31 ,592 ,558

Pre-Writing Skills Experimental
Control

16
17

5,62
5,82

1,70
1,28 31 -,379 ,707

Total Score Experimental
Control

16
17

51,00
41,29

14,13
13,75 31 1,999 ,054

*p<0,05
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in the experimental group for story comprehension; 
this difference was statistically significant.

Early Literacy Skills Post-Test Findings 
of Children in Experimental and Control 
Groups
Upon analysis of the ELSAT total scale scores for 
children participating in both experimental and 
control groups, a statistically insignificant difference 
(t(31) = 1.999, p > 0.05) was found. A statistically 
significant difference between experimental and 
control group participants was found only on the 
writing awareness sub-dimension (t(31) = 4.38, p < 
0.05). However, previous analyses of phonological 
awareness have demonstrated statistically significant 
differences in both subdimension scores. The results 
for these two phonological awareness sub-dimensions 
can be found in the table provided below.

Table 9 presents evidence from the pre-test 
outcomes of the control and experimental groups 
which reveal no statistical difference between groups 
on their pre-test scores within the understanding of 
story. Conversely, as shown in Table 10 and Table 11, 
there was no significant difference found between 
groups on their post-test scores for understanding 

of story and the sub-category; however, on the 
sub-dimension of writing awareness, and on the 
two sub-categories of phonological awareness of 
words beginning with the same sound (t(31) = 4.057; 
p < .05) and words that rhyme (t(31) = 2.965; p < .05), 
a statistical difference was found in favor of the 
experimental group, indicating that the book reading 
sessions did significantly impact the experimental 
group’s average performance level. The same type 
of statistical difference in favor of the experimental 
group on words that start with the same sound, 
also seen in the experimental versus control group 
analysis, was seen in the results of one study that 
showed an increase in the children’s awareness of 
sounds through their first and last sound awareness 
training.

Control Group Children’s EMAT Pre-Test 
and Post-Test Findings
Statistically, there is no significant difference between 
the Control Groups’ pre and post-test mean scores 
(t(32)=-1.177, p >.05). The Control Group’s Pre-Test 
AND Post-Test (t(32)=-,58, p >.05) ELSAT TOTAL and 
Sub-Dimension Scores did not demonstrate a significant 
difference across Geometry (t(32)=-1.09, p >.05),  

Table 11. Experimental and Control Group ELSAT Phonological Awareness Subcategories  
Post-test Findings

ELSAT Group N 𝑥̅ S Sd t p

Words that Begin with 
the Same Sound

Experimental
Control

16
17

4,18
2,52

1,16
1,17 31 4,057 ,000*

Rhyming Words
Experimental
Control

16
17

5,50
3,70

1,78
1,68 31 2,965 ,006*

*p<0,05

Table 12: Control Group EMAT Pre-test Post-test Findings
EMAT Test N 𝑥̅ S Sd t p

Number-Counting
Pre-test
Post-test

17
17

20,41
21,70

7,15
5,58

32 -,58 ,561

Geometry
Pre-test
Post-test

17
17

14,17
15,17

2,72
2,62

32 -1,09 ,284

Measurement
Pre-test
Post-test

17
17

12,35
13,94

2,47
2,48

32 -1,86 ,071

Total
Pre-test
Post-test

17
17

46,94
50,82

10,45
8,69

32 -1,177 ,248

*p<0,05



Zehra BİLGEN and Mübeccel Sara GÖNEN: The Effects of Picture Storybook Reading Practices on Early Literacy and 
Mathematics Skills of 48-60 Month-Old Children 

159  International Online Journal of Education and Teaching,  ISSN - 2148-225X - Oct - Dec 2026

and Measurement (t(32)=-1.86; p>.05). The statistical 
data included in Table 12 concludes that the Control 
Group demonstrated equal EMAT Results compared 
to the Experimental Group (i.e., there were no 
statistically significant differences between the 
Control and Experimental Groups).

3.6. Experimental Group Children’s EMAT 
Pre-Test and Post-Test Findings
According to Table 13, when comparing the pre-
test and post-test scores of the children in the 
experimental group on the early mathematics test, 
it was found that there was a significant difference 
in the total scale (t(30)=-3.343, p<.05) and in all sub-
dimensions; number-counting (t(30)=-2.90, p<.05), 
geometry (t(30)=-3.14, p<.05), and measurement 
(t(30)=-3.17, p<.05).

Experimental and Control Group Children’s 
EMAT Pre-Test Findings 
The results of the EMATfor the experimental and 
control groups were compared pre-test. A significant 

difference in performance on the EMAT total scale 
was found, with the control group outperforming 
the experimental group (t(31) = -2.550 p<.05). No 
significant difference was found on the measurement 
subdimension between the experimental and control 
groups (t(31) = -1.46, p>.05); however, a difference 
favoring the control group was found in number 
counting (t(31) = -2.17, p<.05) and geometry (t(31) = 
-3.14, p<.05) subdimensions.

Experimental and Control Group Children’s 
EMAT Post-Test Findings 
The results of the EMAT showed no significant 
difference (t(31)=t, p>.05) between the experimental 
and control groups on post-test scores for all 
outcomes measured. The three sub-dimensions of the 
Math Scale (Counting, Geometry, and Measurement) 
also showed no significant difference (t(31) = 1.826, 
p>0.0.5) among groups. Compared to the pre-test, 
where experimental group participants had lower 
average scores than those in the control group prior 
to the experiment, participants in the experimental 

Tablo 14: Experimental and Control Group EMAT Pre-test Findings
EMAT Group N 𝑥̅ S sd t p

Number-Counting Experimental
Control

16
17

14,37
20,41

8,74
7,15

31 -2,17 ,037*

Geometry
Experimental
Control

16
17

11,00
14,17

3,07
2,72

31 -3,14 ,004*

Measurement
Experimental
Control

16
17

10,68
12,35

3,94
2,47

31 -1,46 ,154

Total
Experimental
Control

16
17

36,06
46,94

13,90
10,45

31 -2,550 ,016*

*p<0,05

Tablo 13:. Experimental Group  EMATPre-Test and Post-Test Findings
EMAT Test N 𝑥̅ S sd t p

Number- 
Counting

Pre-test
Post-test

16
16

14,37
23,87

8,74
9,72

30 -2,90 ,007*

Geometry
Pre-test
Post-test

16
16

11,00
15,06

3,07
4,15

30 -3,14 ,004*

Measure-
ment

Pre-test
Post-test

16
16

10,68
15,37

3,94
4,39

30 -3,17 ,003*

Total
Pre-test
Post-test

16
16

36,06
54,31

13,90
16,83

30 -3,343 ,002*

*p<0,05
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group demonstrated relatively greater improvement 
than participants in the control group as a function of 
time. Overall, participants in the experimental group 
had a higher mean than those in the control group at 
the end of the study.

The Relationship Between Early Literacy 
and Early Mathematics Skills of Control 
Group Children
Tablo 16: Control Group ELSAT and EMAT Findings

Group EMAT ELSAT

ELSAT
Correlation ,637 1,000

p ,000 ,

sd 31 0

When the pre-test and post-test results were 
controlled by selecting the test variable as the control 
variable, a highly positive and statistically significant 
correlation was observed between ELSAT and EMAT in 
the control group.

The Relationship Between Early Literacy 
and Early Math Skills in the Experimental 
Group

Table 17. Experimental Group ELSAT and  
EMAT Findings 

Group EMAT ELSAT

ELSAT Correlation ,720 1,000

p ,000 ,

sd 43 0

Analysis of the experimental group’s findings 

revealed a moderately positive and statistically 
significant correlation between ELSAT and EMAT. 

Findings of the Retention Test of the Early 
Literacy Skills Test for Children in the 
Experimental Group
When the post-test scores of the children in the 
experimental group from the ELSAT and the retention 
test scores were examined, it was seen that there was 
no significant difference between the tests (t(26)=-
,113, p>.05). In the sub-dimensions of phonological 
awareness (t(26)=,064, p>.05), writing awareness 
(t(26)=,741, p>.05), story comprehension (t(26)=-
1,575, p>.05), matching visuals (t(26)=-,489, p>.05) 
and pre-writing skills (t(26)=-,489, p>.05), the mean 
scores obtained from the retention test were similar 
to the post-test results. Therefore, the fact that 
the retention test results applied to the children in 
the experimental group after a six-week break were 
similar to the post-test results indicates that the book 
reading practices applied to the children for 8 weeks 
were permanent in the children.

Findings of the Retention Test of the Early 
Literacy Skills Test for Children in the 
Experimental Group
When the post-test scores of the children in the 
experimental group on the EMATand the retention 
test scores were examined, it was seen that there 
was no significant difference between the retention 
tests and the post-tests (t(26)=449, p>.05). In the 
sub-dimensions of the scale, number-counting 
(t(26)=,542, p>.05), geometry (t(26)=,424, p>.05) 
and measurement (t(26)=,090, p>.05), the mean 
scores obtained from the retention test were similar 

Tablo 15: Experimental and Control Group EMAT Post-test Findings
EMAT Group N 𝑥̅ S sd t p

Number-Counting
Experimental
Control

16
17

23,87
21,70

9,72
5,58

31 ,791 ,435

Geometry
Experimental
Control

16
17

15,06
15,17

4,15
2,62

31 ,095 ,925

Measurement
Experimental
Control

16
17

15,37
13,94

4,39
2,48

31 1,163 ,254

Total
Experimental
Control

16
17

54,31
50,82

16,83
8,69

31 ,755 ,456
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to the post-test results. This finding showed that the 
knowledge and skills related to mathematics that the 
children in the experimental group acquired from the 
activities remained permanent even after six weeks.

Researcher’s Observational Findings 
Regarding Early Literacy Skills
During the 30 book reading and activity sessions 
conducted over 8 weeks with the experimental group, 
it was observed that many skills related to early 
literacy were addressed individually. The feedback 
from children, particularly regarding their awareness 
of writing, confirms this. Accordingly, in the early 
literacy skills applications, the researcher showed 
the front and back of the book before it was read, 
and this was repeated. Over time, it was observed 
that when the researcher said, “This is the front of 
the book...”, the children would continue by saying, 
“And there’s a back too!”. Although the children 

initially had little understanding of the information 
on the front of the books, their awareness increased 
in the following weeks. At this point, it was observed 
that the children, upon hearing the author’s name, 
would respond with, “And there’s an illustrator 
too!”, paying attention to the fact that every book 
has an illustrator. This skill reveals the children’s 
handwriting awareness and listening comprehension 
skills. Attention was also drawn to punctuation marks 
in the texts. Examples of the use of periods, commas, 
and exclamation marks were given. In the activities 
conducted after the book reading, questions about 
punctuation marks were asked and answers were 
collected. It has been observed that children gradually 
learn the “period” symbol and its meaning.

It has been observed that children cannot 
recognize uppercase and lowercase letters in 
the books. In the applications carried out, the 
representation of uppercase and lowercase letters 

Table 18: Experimental Group ELSAT Retention Test Findings
ELSAT Test N 𝑥̅ S sd t p

Phonological Awareness 
Skills

Post-test
Retention

14
14

23,64
23,35

10,84
12,57

26 ,064 ,949

Print Awareness Skills Post-test
Retention

14
14

10,78
10,00

2,15
3,32

26 ,741 ,465

Story Comprehension Post-test
Retention

14
14

4,92
6,07

1,97
1,85

26 -1,575 ,127

Picture Matching Post-test
Retention

14
14

6,00
6,35

1,88
1,98

26 -,489 ,629

Pre-Writing Skills Post-test
Retention

14
14

5,64
5,92

1,73
1,32

26 -,489 ,629

Total Score Post-test
Retention

14
14

51,00
51,71

15,14
18,19

26 -,113 ,911

Table 19. Experimental Group EMAT Retention Test Results
EMAT Test N 𝑥̅ S sd T p

Number-Counting
Post-test
Retention

14
14

23,92
21,85

10,29
9,93

26 ,542 ,593

Geometry
Post-test
Retention

14
14

14,92
14,28

4,37
3,60

26 ,424 ,675

Measurement
Post-test
Retention

14
14

15,35
15,21

4,71
3,62

26 ,090 ,929

Total
Post-test
Retention

14
14

54,21
51,35

17,87
15,74

26 ,449 ,657
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in the targeted letters was examined. In addition, it 
was noted that children did not know the concept 
of “word”. When the researcher asked the children, 
“Show me a word on this page,” it was observed 
that the children pointed to the text. During the 
applications, additional learning objectives were 
included in showing words, and attention was drawn 
to long and short words and the spaces between words 
in the books. For example, in the book “Zeynep’s Red 
Boots,” which targets the word “red,” it is stated as 
“red thing...” The word “red” is repeated throughout 
the pages. Here, the researcher drew attention to the 
word “red.” In addition, the letters in the children’s 
names were given in a scrambled order, and the 
children were asked to correctly arrange these letters 
in their names. It was observed that some children 
incorrectly combined the letters in their own names 
and needed individual support in this regard. These 
children were worked with in small groups together 
with their classroom teacher, and it was suggested 
that they continue the letter-by-letter arrangement 
exercises at home.

In the applications focusing on phonological 
awareness, children’s attention was drawn to the 
initial and final sounds. For example, in the book “A 
Father with Ten Children,” attention was drawn to 
the “b” sound. Attempts were made to use different 
words beginning with the “b” sound. In another 
example, in the book “Pati Counts Cat Buttons,” work 
was done on the “p” sound. Attention was drawn to 
the “p” sound in the words “Pati” and “Pıt,” which 
are repeated in the book. Work was done to create 
words beginning with the “p” sound. Regarding initial 
sounds, the initial sounds of the children’s names were 
discussed. Work was also done on rhyming words, 
another subcategory of phonological awareness. For 
example, the sentences in the book “It’s Very Hard 
to Be a Baby Octopus” consist of rhyming words. 
The words in this book served as a good example for 
rhyme awareness. By drawing attention to the rhyme 
in the words in this book, other rhyming words were 
created.

In the study, while the stories were being read, 
the researcher asked “CROWD” questions (completing 
missing elements in the sentence, repeating the 
events in the story, open-ended questions, why 

questions, and distancing questions) in accordance 
with the interactive book reading model. The PEER 
(push, evaluate, expand, and repeat) steps were 
followed in asking these questions to the children. 
According to an example dialogue,

Researcher: (Pointing to the lamb) “What is 
this?” 

Child: “A lamb,” replies. 
Researcher: “Yes, that’s correct” (evaluation) 

“This is a lamb with a number on it” (expansion) 
“Let’s repeat, this is a lamb with a number on it” 
(again)

Child: “This is a lamb with a number on it,” he 
says.

Researcher’s Observational Findings 
Regarding Early Mathematical Skills
In the integrated Turkish-mathematics activities 
conducted following the reading activity with the 
children, in addition to the sub-dimensions of 
number-counting, geometry, and measurement, 
activities aimed at developing comparison, matching, 
grouping, and ordering skills were also carried out. 
Initially, the activity included an integrated Turkish-
Mathematics-Game activity following the storybook 
titled “Where Are My Dots?”; the dots of a ladybug 
were counted, and the children were divided into two 
groups to stick the dots. At the end of each round, 
the dots were counted, and the concepts of “more” 
and “less” were studied. Based on the researcher’s 
observations, while the children initially had no 
problems counting to 10, some children in the group 
could not count to 20. These children were given 
individual attention, and repeated counting exercises 
were conducted with the group. It was also observed 
that the children were quite deficient in counting 
backwards from 10, and their counting skills were 
supported through repetition. The children also had 
problems with ordinal numbers. Suggestions were 
made to support these children both at school and at 
home through various activities.

The aim was to improve geometry skills, 
specifically shape recognition and spatial perception. 
Initially, it was observed that children had 
misconceptions about the concepts of circles and 
roundness. To address this, starting with the circular 
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buttons in the book “Pati the Cat Counts Buttons,” the 
concepts of circles, roundness, and roundness were 
explored using different objects. Children were asked 
to provide examples. Following this book, shapes 
were included in the books “A Line” or “Crooked,” 
and activities focusing on the edges and corners of 
shapes were conducted. Initially, when the researcher 
instructed children to “Let’s go to the corners of the 
rug,” the children moved to the edges, indicating the 
need for further work on this aspect. The researcher 
incorporated repetition into the activities with 
questions such as, “Can you show me the edges of the 
table? Can you show me the corners of the table? Can 
you show me the edges of this box? How many corners 
does this box have? How many sides does this triangle 
have? Let’s count them.” In another study with 
children on shapes, their geometric skills improved 
while also helping them understand the part-whole 
relationship. Regarding spatial perception, another 
sub-dimension of geometry, it has been observed 
that children confuse the concepts of “next to” and 
“below.” In an activity conducted with children, each 
child was given a ball and a box, along with commands 
such as “The ball is on top of the box, The ball is 
under the box, Next to the box, Inside the box.” By 
having the children follow these commands together, 
both their listening skills and their spatial positioning 
skills were developed.

According to the observation results regarding 
children’s measurement skills, it was observed 
that children did not know or could not express 
measurement concepts, standard and non-standard 
measuring tools, and units of measurement. In the 
studies conducted with children, standard tools such 
as rulers, tape measures, and meters for measuring 
length; and non-standard tools such as spans, 
steps, and fathoms were introduced. Children were 
given the opportunity to measure each other with 
standard and non-standard tools, thus experiencing 
measurement. The storybooks “The Short Giraffe” 
and “The Giraffe with Short Socks” were used for 
length measurement. In the activity conducted after 
the “Short Giraffe” book, the children’s heights were 
measured and marked on the cupboard with labels. 
After a month, the children were measured again by 
the researcher, and a conversation was held about 
the children’s height increase. In another activity, 

the children’s behavior of measuring objects in the 
classroom such as tables, chairs, blackboards, and 
cupboards was observed using the given measuring 
tools. The following expressions were found in the 
children’s measurements.

-I’m taller than you.
-My height is 104 centimeters. More than a meter.
-My height was here, Ayşe was shorter than me.
-I’ve grown this much. -Teacher, I measured the 

table. The table is 20 spans long.
-The chair is 30 centimeters long.

It was observed that the researcher used 
mathematical language, and over time, the children, 
modeling the researcher’s behavior, also used 
mathematical language. While gathering ideas from 
the children about the topics covered in the books, 
their conceptual confusions were also addressed. 
For example, by explaining concepts such as (round, 
square, rectangle, 3, 2; dot, comma; rhinoceros, 
deer; odd, even), the children gradually moved 
away from the confusion in their minds and towards 
the correct understanding. Misconceptions were 
gradually corrected through support activities using 
mathematics.

dIscussIon
Research shows that mathematical skills are integrated 
with other areas and that different methods and 
models are used in acquiring mathematical skills. 
These include executive function skills (Özgür, 
2023); the Montessori method (Asfuroğlu, 1990; 
Hallumoğlu, 2019; Tayfun & Aydoğan, 2021); Inquiry-
based mathematics teaching programs (Karademir 
& Akman, 2019), drama methods (Sezer, 2008), 
mathematics games and teaching through play 
(Bergen, 2002; Cohrssen & Niklas, 2019; Çakmakcı, 
2011; Çelen, 1992; Henniger, 2012; Şirin, 2011; 
Türkmenoğlu, 2006; Yılmaz, 2006), music activities 
(Aktaş, 2002), and computer-assisted programs 
(McManis & McManis, 2016) are known to be effective 
in mathematics education. Similarly, the current 
research has revealed the importance of integrating 
mathematics activities with picture storybooks, 
which hold a significant place in children’s literature. 
Through the implemented book reading practices, an 
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increase was observed in children’s literacy skills in 
the sub-dimensions of phonological awareness, writing 
awareness, story comprehension, matching visuals, 
and pre-writing skills. Studies in the literature aimed 
at improving early literacy skills have also shown that 
children’s early literacy skills increase (Bayraktar & 
Temel, 2014; Canibey, 2022; Çetin, 2019; Kim & Riley, 
2021; Turan & Akoğlu, 2011; Yalvaç, 2020; Yalman, 
2020; Yüzbaşıoğlu & Akyol, 2022). The results of 
studies on phonological awareness have been shown 
to support the current findings (Akdal & Kargın, 2019; 
Gökkuş & Akyol, 2020; 2021). Furthermore, regarding 
rhyme awareness, the results found in the literature 
on rhyme awareness are similar to the results of this 
research (Bayraktar, 2013; Dinler, 2018; Fazio, 1997; 
Kozminsky & Kozminsky, 1995; Majsterek et al., 2000; 
Nancollis et al., 2005; Maslanka & Joseph, 2002; 
Parpucu, 2016; Reynolds et al., 2003; Turan & Akoğlu, 
2011; Warrick et al., 1993). Thus, it has been observed 
that reading activities conducted using an interactive 
book reading model with children have a positive 
impact on children’s literacy and mathematical 
skills. Similarly, studies in the literature show that 
interactively reading picture storybooks increases 
writing awareness and phonological awareness skills 
(Arnold et al., 1994; Bayraktar & Temel, 2014; Ezell 
& Justice, 2000; Justice & Ezell, 2002; Justice et 
al., 2005; Valdez-Menchaca & Whitehurst, 1992; 
Whitehurst et al., 1994; Whitehurst et al., 1988; 
Zevenbergen & Whitehurst, 2003). Intervention 
programs aimed at improving early literacy skills 
have also shown an increase in the writing awareness 
sub-dimension (Bayraktar & Temel, 2014; Christie 
and Enz, 1992; Justice & Pullen, 2003; Lonigan et al., 
1999; Suggate et al., 2016; Yumuş, 2018). The study 
also showed that integrated Turkish-mathematics 
activities improved children’s counting, geometry, 
and measurement skills.

 This study found a moderate to high positive 
correlation between two tests related to early 
literacy and early mathematics skills in both the 
control and experimental groups. It is known that 
these two fundamental skills are related, especially 
in the preschool period, and predict each other in the 
long term (Duncan et al., 2007; Purpura et al., 2011). 
The results of this study also support this. Studies 

in the literature have also shown that mathematics 
and literacy skills are related (Bergan et al., 1991; 
Harris & Petersen, 2017; Purpura & Ganley, 2014). 
Longitudinal studies also indicate that these skills 
predict each other (Duncan et al., 2007; Purpura  
et al., 2011).

Deficiencies in counting skills were noted in the 
children. Studies in the literature have shown that 
children aged 5-10 can mostly recognize counting 
errors (Kamawar et al., 2010; LeFevre et al., 2006), 
and even 3-4 year old children can give correct 
answers to unusual counting patterns (Gelman & 
Meck, 1983). Therefore, the finding in the current 
research that children’s number and counting 
skills are quite low is interesting. The literature 
shows that children acquire mathematical skills by 
explaining what they know with words and symbols 
(Krajewski & Schneider, 2009; LeFevre et al., 2010). 
Here, in line with Vygotsky’s socio-cultural theory, 
it is known that children’s mathematical concept 
development occurs through interaction with those 
around them. Accordingly, it is possible to find 
mathematical concepts in concepts frequently 
encountered in daily routine activities such as “more, 
less, addition, subtraction, shapes, size, position, 
pattern, situation/position” (Ginsburg et al., 2008). 
Accordingly, it has been observed that the researcher 
uses mathematical language, and children, over 
time, model the researcher’s behavior and also use 
mathematical language. Thus, as children interact 
with adults and books, it will be more meaningful 
for them to acquire mathematical language and 
concepts. The Ministry of National Education’s 2024 
Preschool Education Program has also added new 
learning centers for this purpose. In this program, 
the mathematics center is treated as a separate 
center. It is known that the mathematics center 
contains objects and materials aimed at developing 
children’s mathematical knowledge and skills, 
such as measurement, classification, comparison, 
ordering, one-to-one matching, counting, performing 
operations, positioning, and creating graphs. In 
addition, it is seen that two and three-dimensional 
objects are included for the development of geometry 
(Ministry of National Education, 2024).
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conclusIon
The purpose of this study to determine the effects of 
picture books and applications on 48- to 60-month-old 
children’s development of reading and mathematics 
skills during early literacy and numeracy development. 
The results of the study indicated that the differences 
between pre-test and post-test mean scores for early 
literacy skills were not significant when comparing 
control group children. However, children in the 
experimental group showed a statistically significant 
difference between their pre and post-test mean 
scores for developing the skills of early literacy — 
overall and for phonological awareness, handwriting 
awareness, and story comprehension — after eight 
weeks of reading picture books and picture book 
reading applications. The researchers found some 
agreement with their findings as reported in their 
journal publications. In addition, there were only 
statistically significant differences in pre-test scores 
for story comprehension in favor of the control group 
for developing competencies evidenced by early 
literacy skills.

Comparing post-test mean scores for the 
experimental and control groups with respect to 
early literacy skills, there was only a statistically 
significant difference for developing handwriting 
awareness skills.The results also identified that there 
was no difference found in phonological awareness 
overall across the whole sub-domain; though, there 
were differences across these two categories of 
phonological awareness word pairs (i.e., beginning 
with the same phonemes, rhymed). 

The overall average scores on the Early Math 
Test showed that control group children did not 
demonstrate a statistically significant difference 
between their pre-test and post-test overall 
average scores. In contrast, the experimental group 
children demonstrated a statistically significant 
difference between their pre-test and post-test 
scores in the overall total score and in three of the 
four sub-domains measured for the Early Math Test 
(total number of counters, counting, and number 
combinations). The researcher documented evidence 
of significant improvement in children’s early 
mathematics skills related to numbers, counting, 
addition, length measurement, time, and geometry. 

The researcher discussed these mathematics concepts 
with the children while engaging them in the three 
applications of the Early Math Test and the frequency 
at which the children used mathematics language will 
have increased as a result of hearing the researcher 
discuss the mathematics concepts. Early Math Test 
scores of the control group children were significantly 
higher than the early mathematics test scores of 
the experimental group children on the pre-test 
overall total score and in all sub-domains measured. 
Similarly, when comparing the experimental and 
control groups’ average early mathematics post-
test scores, the post-test scores of the experimental 
group children were statistically significantly higher 
than the post-test scores of the control group 
children. Additionally, a statistically demonstrable 
positive correlation was indicated when controlling 
for pre-test and post-test scores between the control 
group children’s EOBDA and Early Math Test scores. 
Secondly, there was a statistically demonstrable 
positive correlation found between EOBDA and Early 
Math Test scores (when controlling for pre-test and 
post-test scores) among the experimental group 
children. With regard to the retention test results for 
the benchmarks (sub-domain); overall mean retention 
scores were statistically significantly higher than the 
overall mean post-test scores; however, this was 
only statistically significant at the benchmark level 
of Comparing the post-test and retention test EOBDA 
scores for the experimental group children, there was 
no statistically significant difference between EOBDA 
post-test and retention scores.
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