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Abstract 
The purpose of this study is to determine the effect of science and 
mathematics activities applied during preschool education on children’s 
learning of the concept of time related to events and phenomena and the 
process of their formation. The research was designed as an action research, 
a qualitative research design. The research has two different study groups. 
The first group consists of 5 preschool teachers, and the second group 
consists of 25 kindergarten students aged 5-6. To collect the research data, 
the “Teacher Interview Form” and “Student Question List Form” prepared 
by the researcher were used, and a total of 12 lesson hours of “Integrated 
Science and Mathematics Activities Implementation Plan” was applied to 
the students. According to the research findings, it was determined that 
kindergarten students did not use some concepts correctly when expressing 
time concepts, especially confusing past (yesterday) and future (tomorrow) 
concepts. Teachers stated that they did not conduct specific studies on the 
concept of time, but they incorporated time concepts into daily activities 
within their work plans. It was observed that teaching an abstract concept 
like time to children in the concrete operational stage was difficult. 
Additionally, it was concluded that kindergarten students used the concept 
of time correctly with planned activities.
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Introduction
Preschool education (0–6 years) is a period when 
children develop rapidly cognitively, physically, 

and socially. Experiences gained during this period 
significantly affect later experiences. Although 
children are dependent on adults in many ways after 
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to directly transfer knowledge and skills related to 
science to the child, but for the child to learn science 
and natural phenomena by doing and experiencing 
(Albayrak, 2000, p. 55). Thus, the child will develop 
a thinking and questioning personality by learning 
skills such as research, discovery, examination, and 
observation through hands-on experience. In the 
educational process, science education holds an 
important place for the child to research, observe, 
examine objects in their environment, natural events, 
their relationships, and formation processes, and to 
reach a conclusion at their own level. Furthermore, 
science education is considered an integral part of 
the Preschool education process, as it provides a 
scientific foundation by imparting these knowledge 
and skills.

Science and nature activities significantly 
contribute to children in the Preschool education 
period understanding objects and events in 
their environment and grasping the relationships 
between them (Demiriz, 2001). Science and nature 
activities develop children’s cognitive, affective, 
and psychomotor skills, facilitate their learning, and 
help them view events in their environment from 
a scientific perspective. In a generally rote-based 
education process where information is provided 
readily, it becomes quite difficult for children to learn 
abstract and complex science concepts and to assign 
meaning to these concepts. This situation, as with 
all students, particularly causes children to develop 
a negative attitude towards science activities. To 
prevent this negativity, it is of great importance 
that science activities in the Preschool education 
period are learned through hands-on experience, 
based on research and observation. Organizing 
the educational process to suit children’s hands-on 
learning contributes to a more scientifically grounded 
understanding of natural phenomena. Furthermore, 
it will facilitate children in establishing meaningful 
and logical relationships between the concepts and 
objects they interact with. As a result, they will be 
given the opportunity to be more sensitive to solving 
many problems in daily life and to produce solutions 
to the problems they encounter using a scientific 
method (Ayvacı, Devecioğlu and Yiğit, 2002).

Children are generally quite successful in 
effectively using their skills of curiosity about 

birth, they show rapid development in all areas. 
During the 0–6 age period, children are very curious 
about the stimuli in their environment and effectively 
use all their sensory organs to satisfy this curiosity. 
This innate sense of curiosity forms the source 
of behaviors such as exploring the environment, 
responding to stimuli, and asking questions about 
events and objects. Children are willing and ready to 
learn during this period, and they try to satisfy their 
curiosity by frequently asking questions to parents and 
those around them to understand what is happening. 
Instead of stifling children’s innate desire and 
curiosity to learn, preparing a suitable environment 
is one of the most important duties of parents and 
teachers (Şahin, 2023, p. 108). Instead of giving ready 
or limited answers to children’s questions, priority 
should be given to more thought-provoking answers 
that encourage them. Because the sense of curiosity 
in children is an important opportunity to guide them 
towards research and discovery. Furthermore, efforts 
towards research and discovery make significant 
contributions to cognitive development. Therefore, 
as in every stage of the education process, especially 
during Preschool education, ready-made and rote-
based information should be avoided. At home and 
at school, priority should be given to activities that 
develop children’s research, exploration, observation, 
and problem-solving skills, teaching them ways to 
think, question, and access information.

Numerous research findings have shown that 
children who receive Preschool education are more 
successful than other children, both in terms of 
development and in acquiring knowledge and skills. 
According to Üstün and Akman (2003), the education 
a child receives in the first five years is as important 
as their health and nutrition. In their early years, 
children have a strong interest and desire to recognize 
and explore their environment, and to understand 
events and objects. During this period, there are 
many educational activities that stimulate children’s 
desire to learn and their sense of curiosity, develop 
their research and discovery abilities, stimulate their 
cognitive characteristics, and enable them to succeed 
in school life. Among these activities are science, 
nature, and mathematics studies. The aim of science 
and nature-themed activities, in particular, is not 
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events and objects in their environment, imagining, 
and inquiry for research purposes. To develop and 
support these successes of children, it is necessary to 
utilize science and mathematics activities. Because 
science and mathematics-based activities create a 
suitable environment for the development of skills 
such as children’s thinking, researching, questioning, 
observing, establishing cause-effect relationships, 
making inferences, and so on. Another importance of 
science and mathematics activities is that they are the 
first activities through which children are introduced 
to science during the Preschool education period. In 
this respect, science and mathematics activities make 
significant contributions to children recognizing the 
environment they live in and producing appropriate 
solutions to the problems they experience. Especially 
science activities prepare an environment for the child 
to learn abstract information by concretizing it, and 
to make sense of events and concepts using their five 
senses. In this respect, science education provides an 
opportunity for children to participate in the learning 
environment with interest and desire, and thus for 
learning to be permanent. Science and mathematics 
activities are seen as a fundamental need in the 
preschool period for the development of children’s 
skills such as observing and researching, keeping their 
curiosity alive with an inquiry-based approach, asking 
questions about causes and effects, and seeking 
answers to these questions (Akköse, 2008). In this 
context, teachers should ask open-ended questions 
that require answers like why, for what reason, and 
how, instead of yes/no or fixed-answer questions, to 
increase children’s sense of curiosity, develop their 
thinking processes, and ensure they become individuals 
who research and question. For example, instead 
of asking “Have you ever seen a cloud?”, teachers 
can develop children’s higher-order thinking skills 
with open-ended questions such as “Why do clouds 
move?”, “What if it was always daytime?”, “What 
are the benefits of water for living things?”, “What 
is the importance of numbers in life?”. Thus, with 
these questions, children can learn creative thinking, 
establishing cause-effect relationships, researching, 
and questioning. As explained in the example above, 
questions requiring a yes or no answer are those that 
limit children’s thoughts, prevent them from being 

inquisitive and creative, and require rote knowledge. 
Questions such as why, for what reason, and how, on 
the other hand, are questions that require children 
to speak, interpret, reason, establish relationships, 
make inferences, and use their higher-level skills 
(Çelik Kahraman and Arıkan, 2024). To develop 
children’s curiosity for learning, they should be given 
opportunities to ask questions and inquire. For this, 
merely the way a question is asked is not sufficient. 
A democratic environment where children feel safe 
and can develop in all aspects is needed. Therefore, 
a learning environment that encourages children, 
suits their interests and needs, ensures their active 
participation, and reinforces their positive behaviors 
must be created.

Children acquire a great deal of knowledge and 
skills by observing their environment. During this 
period, the questions posed to children should be 
such that they develop their observation skills and 
encourage them to ask new questions. Presenting 
the formation processes of events and phenomena 
repeatedly during the preschool education period 
enables children to gain significant experiences in this 
regard. Activities carried out in this context provide 
children with the opportunity to see and understand 
the changing and unchanging situations in the cycle 
of the formation of events and phenomena. For 
example, while the desks and chairs in the classroom 
always remain the same, observing the plants in pots, 
the geographical features experienced according 
to seasons, and the changes in day and night is of 
great importance for children to learn the cycle of 
change. A child learning these activities through 
observation contributes to them thinking more, 
using the knowledge and skills they have learned in 
new learning experiences, and making the learned 
knowledge and skills more permanent. Especially 
in science activities, learning experiences based on 
active participation prepare a suitable environment 
for children to ask questions, make observations, 
engage in creative work with educational materials, 
and draw conclusions with their own interpretations. 
Such activities play an important role in children’s 
cognitive development by allowing them to express 
their subjective feelings and thoughts and to correctly 
understand and interpret environmental stimuli. 
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Therefore, preschool education teachers should 
patiently listen to children’s observation results after 
science activities and encourage them to express 
their feelings and thoughts through various methods 
(Aktaş Arnas, 2002, p. 4).

In the Turkey Century Education Model, the con-
cept of time is one of the fundamental concepts that 
supports children in making sense of events happen-
ing around them, organizing their daily lives, and rec-
ognizing continuity related to change. In the Model, 
the concept of time is approached from an interdis-
ciplinary perspective. In this context, while the per-
ception of time is developed in the Science learning 
area through the growth processes of living things, 
seasonal changes, and natural cycles, the social-emo-
tional learning area supports individuals in evaluating 
their past experiences and setting future goals. In the 
Mathematics learning area, the quantitative aspect 
of time is addressed through skills such as measuring 
duration, sequencing, and comparing. Thus, children 
are expected to make sense of time within both their 
cognitive and social lives. During the preschool peri-
od, since time is an abstract concept, the aim is for 
children to learn time by concretizing it through their 
daily lives, routines, observations, and experiences 
(Ministry of Education, 2025).

Accordingly, children are supported in arranging 
events in chronological order, establishing relationships 
between past, present, and future, following daily life 
routines, observing changes that occur over time, and 
recognizing continuous situations. Furthermore, it is 
aimed for children to use time-indicating concepts 
such as before-after; yesterday-today-tomorrow; 
early-late, old-new in appropriate contexts, to 
make predictions about comparing the durations of 
events, and to track time using tools like calendars, 
clocks, or visual timelines. In this process, children 
are expected to explain events in their daily lives 
in chronological order, distinguish between parts of 
the day and routine activities, relate seasonal and 
environmental changes to time, recognize changes in 
the life cycles of living things, and develop foresight 
for situations that may occur in the future. In the 
process of acquiring the concept of time, children 
not only learn the sequence of events but also 
find opportunities to establish cause-and-effect 

relationships, make inferences about the future by 
utilizing past experiences, question the reasons for 
change, and justify their thoughts regarding different 
time periods.

When the preschool education period program is 
examined, it is seen that science education is child 
and activity-centered. Child and activity-centered 
learning experiences create a learning environment 
that contributes to children’s development in all 
areas. In this context, science activities create 
an opportunity for the child to establish effective 
communication with their environment. Especially, 
sharing the experiences gained through science 
activities with their friends, teachers, parents, and 
other adults significantly contributes to their cognitive 
and language development. Science activities 
during the preschool education period encompass 
different contents. These include science and nature 
corners, collections and albums, plants, animals, 
experiments, educational toys, and field trips (Turan, 
Ömeroğlu and Dere, 2001, p. 2). Children, due to 
their developmental characteristics, constantly need 
to research, discover, and observe to satisfy their 
curiosity. Science activities should be addressed 
within a plan to meet these needs of children. 
Because planned activities increase children’s 
sensitivity to environmental stimuli and direct 
them to understand and investigate the events and 
phenomena they encounter. Therefore, all children’s 
observations, experiences, and dreams in daily life 
are included in science activities. Furthermore, 
children learn to be sensitive to environmental 
problems through science activities and pay attention 
to the relationship between all events and objects 
in nature. In addition, they make comparisons and 
classifications related to objects, establish cause-
and-effect relationships between events, and make 
predictions and inferences.

Mathematics activities are as important as 
science and nature-themed activities in children’s 
education. Mathematics activities contribute to 
children’s development in all areas, especially 
cognitive. Mathematics activities are particularly 
important in children’s concept development. 
Because mathematics is an inseparable part of daily 
life. Through mathematics activities, children find 
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the opportunity to express their thoughts, views, 
wishes, and all their needs systematically. The aim 
of mathematics education in the preschool education 
period includes skills such as developing children’s 
problem-solving skills, enabling them to establish 
cause-and-effect relationships, and making life 
easier (Erden and Tonga, 2020). Through mathematics 
activities, children learn basic skills such as 
comparison, classification, counting, measuring, 
evaluating, predicting, explaining, and establishing 
relationships. The first experiences related to 
mathematics during the preschool education period 
generally begin as a result of the child’s interaction 
with objects (Bağcı and İvrendi, 2016). As children 
learn basic mathematics skills, their cognitive skills, 
in other words, higher-level thinking skills, develop. 
With children acquiring these skills, the foundation of 
mathematics education also begins to be laid (Akman 
and Yıldız, 2023). Children can learn basic concepts 
within the scope of mathematics through different 
ways. These ways include learning by listening, 
writing, speaking, and drawing. Children generally 
begin to learn mathematical concepts in their early 
years that they will use in later years (Erdoğan and 
Baran, 2003). Children’s mathematical knowledge 
and skills generally begin to be learned through 
observation and discovery in natural environments and 
through educational games. Therefore, mathematics 
activities should be conducted within natural learning 
environments (Güven et al., 2013).

In the preschool education period, many concepts 
related to events and phenomena in individual or so-
cial life are taught through science and mathematics 
activities. Among these concepts, the Concept of Time 
is paramount. During childhood, the Concept of Time 
develops gradually and sequentially over a period. The 
Concept of Time is abstract and is among the most dif-
ficult concepts for children to learn during the pre-
school education period. The primary reason children 
struggle to learn the Concept of Time is its abstract 
nature (Ünlü and Çavak 2009). Furthermore, children 
find it difficult to establish the systematic relationship 
between the concepts of past, present, and future, 
which they frequently encounter within the Concept 
of Time. The Concept of Time, like language skills, is 
a concept that can be learned and developed through 

social interaction. However, due to the abstract nature 
of the Concept of Time, children experience difficul-
ties in learning time-related concepts within a short 
period. For this reason, children always have problems 
fully learning the Concept of Time. Children begin to 
learn concepts related to the past and future in early 
childhood, and this continues until middle childhood. 
In this context, children can learn the Concept of 
Time, both forward and backward, at an early age. 
Additionally, there is no simple developmental se-
quence for children in explaining the past and future. 
Given that the Concept of Time is abstract and the 
concept of space is perception-based, new teaching 
methods should be utilized in their instruction (Çeliköz 
and Kol, 2016). Children learn future-time-related 
concepts earlier than past-time concepts due to their 
prospective cognitive actions (Aktın and Dilek 2016). 
Furthermore, learning the Concept of Time holds a 
very important place in facilitating the understanding 
of scientific knowledge and processes.

Children initially struggle to learn time-related 
sub-concepts, often confusing them. According to 
Piaget (1964), teaching the Concept of Time to 
children is a long and difficult process. For children to 
effectively learn the Concept of Time, their cognitive 
process skills must first be developed. One of these 
process skills is sequencing events in time, and the 
other is classification skill. The Concept of Time 
encompasses sub-concepts such as hour (minute, 
second, millisecond), calendar (day, week, month, 
season, year, date), morning, noon, evening, night, 
day, yesterday, today, tomorrow, now, before, after, 
early, late, sometimes, always, never, once upon a 
time, when (Kandır and Orcan, 2010). Children in 
the preschool education period generally cannot use 
time-related concepts or words correctly in daily life. 
Children require adult support for the development 
of their ability to use time-related concepts. 
Kindergarten students generally learn the concepts of 
present time, morning, noon, and evening more easily, 
but they find concepts related to past and future time 
more challenging to learn (Doğan Temur and İnan, 
2011). Considering the developmental characteristics 
of preschool education period children, activities 
that provide concrete experiences should be included 
in teaching all concepts, especially the Concept of 
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Time. Teachers should give importance and priority 
to teaching the Concept of Time through planned 
activities within the formal education program. 
The Concept of Time can be developed in children 
through concrete experiences by organizing planned 
activities using active teaching methods such as 
drama, educational games, question-and-answer, 
brainstorming, observation, etc. Especially within 
the scope of science and nature activities, cycles 
related to night, day, and seasons can be planned and 
implemented by synthesizing science, language, and 
play activities (Can et al. 2012).

Science and mathematics activities play an 
important role in teaching preschool education period 
children the Concept of Time related to events and 
phenomena and its formation process. Therefore, to 
impart these knowledge and skills to children, science 
and mathematics activities need to be planned, 
implemented, and evaluated in accordance with 
scientific and educational principles. The purpose of 
this research is to determine the effect of science 
activities in the preschool education period on 
imparting the Concept of Time related to events and 
phenomena and their formation process. To achieve 
this main objective of the research, answers to the 
following questions were sought.

1. 	 What are the teacher opinions regarding preschool 
children’s skills in using time concepts and the 
teaching of time concepts through science and 
mathematics activities?

2. 	 What are the effects of Integrated Science and 
Mathematics Activities on the development of 
children’s knowledge and skills related to time 
concepts?

3. 	 What are the effects of Integrated Science and 
Mathematics Activities on the development 
of children’s sequencing skills for events and 
phenomena?

4. 	 What are the effects of Integrated Science and 
Mathematics Activities on the development of 
children’s knowledge regarding the timing of 
events and phenomena?

Method
This section of the research contains information 
regarding the research design, study group, data 
collection tools, data collection, and analysis.

Research Design
This research was designed as Action Research, one of 
the qualitative research designs. Action Research is a 
qualitative research design used to actively intervene 
to understand and solve a problem or situation (Elliott, 
1996; Berg, 2001). Action Research is a systematic 
research approach that includes cycles of identifying 
a problem arising during the implementation 
process, developing a solution, implementing it, 
and evaluating it (Kemmis and McTaggart, 1998; 
Creswell, 2014). The main goal in action research 
is to improve an existing situation. The process is 
carried out in a flexible cyclical form, and the steps 
in this cyclical structure vary from person to person. 
Action research involves a spiral process consisting of 
planning, action, observation, and reflection stages. 
This method allows teachers to critically evaluate 
and improve their classroom practices (Arık, 2025). 
Lewin (1946) defined action research as a cyclical 
process encompassing planning, action, observation, 
and reflection activities. For Stringer (2004), the 
content of the cyclical structure is ‘look, think, act’. 
Kemmis and McTaggart (1988), on the other hand, 
adopted Lewin’s views in creating the action research 
cycle but expanded the process, presenting a new 
model consisting of planning, observation, reflection, 
reconsideration, and evaluation stages (Tezcan, Ada 
and Baysal, 2016).

In this research, an activity plan consisting of 
six weeks and 12 lesson hours, based on Integrated 
Science and Mathematics Activities, was prepared and 
implemented to develop preschool children’s skills in 
correctly using time concepts. The research process 
consisted of stages including determining the current 
situation, developing activities, the implementation 
process, observation, and evaluation.

Data was collected in the research through in-
terviews with teachers, question-and-answer sessions 
with students, and observation methods. In this con-
text, data was collected from different sources us-
ing different methods. By integrating data obtained 
from different data sources using different methods, 
the aim was to increase the accuracy of the findings 
and contribute to the generalizability of the research 
results. An Action Research conducted by Ferrance 
(2000) stated that various data collection methods 
can be used together. Norton (2009) emphasized that 
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Action Research is a powerful research design used to 
encourage social change and create practical knowl-
edge. In the Action Research method, data collection 
tools were exemplified as; interviews, audio cas-
settes, anecdotal notes, photographs, surveys, tests, 
report cards, semi-structured tests, etc.

Study Group
This research has two different study groups. The 
first group consists of 5 preschool education teachers, 
and the second group consists of 25 kindergarten 
students aged 5-6. The first study group includes a 
total of 5 preschool teachers working in MEB schools 
in Ümraniye district, Istanbul province, selected 
by purposeful sampling method; 3 of them work in 
application classes within vocational high schools and 
2 work in kindergarten classes within primary schools. 
All of these teachers are female and have more than 
10 years of service. The second study group was 
formed from 5-6 year old kindergarten students in a 
primary school affiliated with MEB, using convenience 
sampling, one of the purposeful sampling methods. 
The school where the study was conducted was 
chosen because it is close in distance and easily 
accessible to the institution where the researcher 
works (Yıldırım, Şimşek, 2008: 113). At the beginning 
of the academic year, 50 students registered by the 
school administration at a public primary school in the 
Ümraniye district of Istanbul province were gender-
equalized and randomly divided into 2 classes, and 
one of these classes was selected as the study group. 
The research started with 25 kindergarten students, 
but one of these students was not included in the 
research due to health problems preventing school 
attendance. Therefore, the research continued with 
24 students. The ages of the students forming the 
study group range from 56 to 72 months. The gender 
distribution of the students is equal.

Data Collection Tools
To collect the research data, the researcher prepared 
the “Teacher Interview Form” and the “Student 
Question List Form”. Additionally, an “Integrated 
Science and Mathematics Activities Implementation 
Plan” was prepared for the students. In the preparation 
of the Teacher Interview Form and the Student 
Question List Form, similar studies were utilized, and 

they were presented to the opinions of 3 academic 
experts in the field. The forms were finalized in line 
with the feedback and suggestions received from the 
experts. The Integrated Science and Mathematics 
Activities Implementation Plan was presented to the 
opinions of 3 teachers and 3 academics working in the 
field of preschool education, along with 1 curriculum 
development specialist, and necessary adjustments 
were made until consensus was reached.

The “Teacher Interview Form” was used to 
gather the opinions of teachers working in the field 
of preschool education. The aim of this form was to 
determine the skills of preschool children in using 
time concepts in their daily routines and the effect 
of Integrated Science and Mathematics Activities 
on their time concept usage skills. The Teacher 
Interview Form contains 5 questions. These questions 
are: Teachers’;

1. 	 What are their opinions regarding the inclusion of 
the Concept of Time in the process components 
and learning outcomes of the MEB Maarif Model 
Program?

2. 	 What are their opinions regarding students’ use 
of the Concept of Time?

3. What activities are utilized in teaching time 
concepts?

4. 	 What activities are used to develop the Concept 
of Time in students?

5. 	 What applications are carried out for Integrated 
Science and Mathematics Activities?

The “Student Question List Form” consists of 
questions asked to kindergarten students during 
the 6-week, 12-hour educational process. These 
questions were asked at the beginning, during, and at 
the end of the educational process. These questions 
are composed of 3 themes. Each theme includes sub-
topics and questions. The themes included in the 
Student Question List Form are:

1. Skill in recognizing the Concept of Time and its 
tools

2. Skill in time-based sequencing
3. Skill in understanding the formation process of 

Events and phenomena

Sub-topics and questions related to these themes 
are provided in Appendix 1.
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The “Integrated Science and Mathematics 
Activities Implementation Plan” was prepared in 
accordance with the research objective and the 
content of the MEB Maarif Model Program. The 
implementation plan consists of 6 weeks, with 2 hours 
per week, totaling 12 lesson hours. After obtaining the 
necessary permissions from relevant institutions, the 
implementation was carried out by the researcher. 
Questions from the Student Question List Form were 
asked at all stages of the implementation process. 
The Integrated Science and Mathematics Activities 
Implementation Plan is provided in Appendix 2.

Data Collection and Analysis
First, 5 teachers in the study group were contacted 
by phone, and an appointment day and time were 
set; subsequently, the interviews took place on the 
determined day and time. During the interview 
process, with permission from the teachers, 
conversations were both recorded and noted down 
in writing. Teachers sometimes answered questions 
with “yes” or “no.” In such cases, the researcher 
tried to obtain explanatory answers regarding the 
content of the question through additional questions. 
The notes and audio recordings taken during the 
interview process were analyzed and reported after 
being read and listened to several times. Repeated 
and meaningless expressions were excluded. When 
analyzing the interview contents, code names were 
used instead of the real names of the teachers in the 
study group. The codes consisted of the initials of 
the participating teacher’s name, the institution they 
worked at, and their class. For example, YLU (e.g., 
Yasemin, high school, and application class).

All 12 lesson hours of the Integrated Science and 
Mathematics Activities implementation process were 
recorded. Before the educational process, students’ 
prior knowledge and skills related to the research topic 
were measured using the questions in the student 
question list. Subsequently, after implementing the 
prepared activity plan, the children’s knowledge and 
skills were measured again with the same questions 
at the end of the educational process. After the 
implementation process was completed, the 
recordings were listened to and analyzed. Some parts 
of the recordings were listened to several times. The 
reporting of the recordings was done through content 

analysis. Transcriptions of the children’s answers to 
the questions were made during the implementations. 
In the analysis of data collected from students, coding 
was done based on the initials of the student’s name, 
school, and class. For example; HİA (e.g., Hülya, 
primary school, and kindergarten). The data collected 
during the implementation process were analyzed 
and interpreted in accordance with the research 
objective. All records related to the implementation 
process were analyzed by two experts independent of 
the research, according to the following subheadings.

1. 	 Knowledge of the Concept of Time related to 
events and phenomena

2. 	 Sequencing skills related to events and phenomena

1.	 Knowledge of the time of occurrence of events 
and phenomena
This study was approved by the Hakkari University 

Scientific Research and Publication Ethics Committee 
with its decision dated 31/03/2026 and numbered 
2026/63.

Findings
The findings of the study were presented in two 
stages: findings obtained from teachers and findings 
obtained from students. Each stage was analyzed and 
interpreted in tables.

Findings Obtained from Teachers
Findings related to teacher opinions on teaching 
the Concept of Time through Integrated Science 
and Mathematics Activities during the preschool 
education process were presented in tables according 
to themes. Findings regarding teachers’ opinions on 
the inclusion of the Concept of Time in the process 
components and learning outcomes of the MEB Maarif 
Model Program are presented in Table 1.

As seen in Table 1, all teachers stated that 
concepts related to time are included in the process 
achievements and learning outcomes of the preschool 
education program. In response to the question of 
which concepts are included in the program and 
how, 3 teachers mentioned tools for measuring time, 
3 teachers mentioned meals of the day (morning, 
noon, evening), 2 teachers mentioned time-related 
sequences (yesterday-today-tomorrow) etc.,  
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3 teachers mentioned days of the week, 1 teacher 
mentioned months, 3 teachers mentioned seasons, 
and 1 teacher mentioned the concept of year.

Teachers’ responses to the question of whether 
the Concept of Time, included in the MEB Maarif 
Model Program, is addressed during the education 
process: “Yes, time-related concepts are included 
as months and days, but we don’t cover the names 
of the months or which month is in which season in 
much detail; we cover them as days. We also briefly 
mention hours” (HİA). “So, time-related concepts are 
included. There are hour, morning, noon, evening, 
and then before, after, now” (EİA). According to these 
findings, although all teachers stated that the Concept 
of Time is included in the process components and 
learning outcomes, some teachers stated that tools 
for measuring time, meals of the day, time-related 
sequences, days of the week, months, seasons, 
and the concept of year are included. This finding 
indicates that teachers have different understandings 
and applications of the Maarif Education Program. 
Findings regarding teachers’ opinions on children’s 
use of time concepts are presented in Table 2.

Looking at Table 2, it is seen that all 5 teachers 
participating in the interview are of the opinion that 
children misuse time concepts. Teachers stated that 
children mostly misuse past and future concepts. 

Teachers’ opinions on this matter are: “I witnessed 
incorrect usage. They often describe what happened 
yesterday as today. Or they describe something they 
experienced long, long ago as yesterday. They confuse 
such situations” (NİA). “They use today, but they 
struggle to use tomorrow and yesterday. Some children 
know the days of the week, some do not” (GLU). “I 
usually verbally warn those who misuse time-related 
concepts. I immediately correct children who misuse 
concepts during conversations and during lessons 
(EİA). “Correction varies depending on the situation. 
If a child is explaining something very excitedly at the 
moment of use, I don’t interrupt them and correct 
them by saying ‘no, not tomorrow, but yesterday’. 
It changes depending on where they use it.” (GLU) 
“There are many incorrect usages. They describe 
something they did yesterday as if they did it today, 
or something they will do tomorrow as if they did 
it yesterday. I try to correct them as much as I can 
during conversations” (RLU). “Yes, I relate it to life 
skills. I relate it to their daily routines. Like brushing 
teeth” (GLU). “I benefit from in-class activities, but 
rather than those, I talk more about what they do; 
for example, since we mostly brush our teeth in the 
morning, I tell them that time is morning” (NİA). 
According to these findings, it appears that children 
misuse time concepts and teachers mostly correct 

Table 1: Teachers’ Opinions on the Inclusion of the Concept of Time in the Process Components and 
Learning Outcomes of the “MEB Maarif Model Program”

Application HİA EİA NİA GLU RLU

Inclusion of time-related concepts in process achievements and learning outcomes x x x x x

Tools for measuring time (Clock, calendar, season strip) x x x

Meals of the day x x x

Sequences (before, now, after-yesterday, today, tomorrow, etc.) x x

Days of the week x x x

Months x

Seasons x x x

Year x

Table 2: Teachers’ Opinions on Students’ Use of the Concept of Time
Application HİA EİA NİA GLU RLU

Misuse of the concept of time x x x x x

Immediate correction of misuse x x x x

Utilizing experiences in correcting errors x x x x x
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errors immediately. Furthermore, teachers stated 
that they utilize life experiences and lesson activities 
in the process of correcting misused concepts. 
Findings regarding the activities teachers utilize in 
teaching time concepts are presented in Table 3.

When Table 3 is examined, it is observed that 
teachers mostly utilize Turkish language activities 
when teaching the Concept of Time. Furthermore, 
it is revealed that they make very little use of art 
activities, play activities, and literacy readiness 
activities, and no use at all of music and science 
and mathematics activities. Teacher opinions on this 
matter: “In classroom activities, I primarily work 
with stories. They also appear within sentences. 
That’s why I use them more there.” (GLU). “When 
explaining the concept of day and night, such as 
darkness and light, meaning the sun rose, the sky 
brightened, and it became morning. As an activity, 
I transform the concepts in our plans into materials 
and utilize stories” (NİA). According to these findings, 
it is evident that teachers primarily utilize Turkish 
language activities when teaching the Concept of 
Time, make very little use of other activities, and 
even no use at all of some activities. Additionally, in 
response to the question “Which of these activities do 
you think develops the Concept of Time in children?”, 
the answers provided by teachers were observed 
to differ. However, they stated that they primarily 

believe Turkish language activities and art activities 
develop the correct use of time concepts in children. 
Teachers’ opinions on this matter: “We mostly discuss 
the Concept of Time in Turkish language activities. 
We did it once or twice in art activities” (HİA). “The 
permanence of the Concept of Time in children can be 
ensured through music activities. Especially activities 
such as songs, folk songs, anthems, and rhymes are 
more lasting. For example, teaching the days of the 
week through music activities makes the information 
more permanent. Such studies facilitate the teaching 
and development of the Concept of Time (GLU). “I 
generally use time concepts in art activities. We 
conduct experiments. We usually play songs for 
reminders. They learn about time from songs. If we 
have a book, we repeat it” (RLU). According to these 
findings, it is understood that teachers agree that the 
majority of educational practices do not contribute 
to the development of the Concept of Time. These 
differing and inconsistent views suggest that teachers 
have a need for training on how to develop the 
Concept of Time through activities. Findings regarding 
activities aimed at developing the Concept of Time in 
students are presented in Table 4.

When Table 4 is examined, it is observed that 
teachers generally include activities aimed at 
developing sequencing skills in topics related to 
events and phenomena. However, it has been stated 

Table 3: Activities Utilized in Teaching the Concept of Time
Application HİA EİA NİA GLU RLU

Turkish language activities x x x x

Play activities x

Music activities

Science and mathematics activities

Literacy readiness activities x

Art activities x x

Table 4: Activities Aimed at Developing the Concept of Time in Students
Application HİA EİA NİA GLU RLU

Sequencing concepts x x x x x

Life cycle of living things x x

Opposite concept studies x

Science phenomena x

Play activities x
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that they do not adequately incorporate the Concept 
of Time in activities related to the life cycle of living 
things, opposite concept studies, science phenomena, 
and play activities. It is revealed that some teachers 
struggle with organizing and implementing activities 
for teaching concepts related to events and 
phenomena. The reasons cited for this are the young 
age of the children, the large number of students in 
the classroom, and the abstract nature of the Concept 
of Time. Teacher opinions on this matter: “Some can 
do sequencing, some cannot. I think that’s related 
to age. Because I have a mixed age group” (HİA). 
“Sequencing activities, for example, before-after, 
now. Yesterday, we did this activity in a book and 
covered the formation of a butterfly. We use events 
and phenomena when working on plans. But as I said, 
generally, we correct mistakes during conversation.” 
(EİA). “Yes, we do sequencing activities when 
conducting experiments. For example, we recently 
did the bean experiment. We observe their previous 
states, how much they grew afterward, and then how 
much they grew in a week” (NİA). “I associate it with 
their daily routines. Or rather, should we call it a 
biological clock? They already realize it themselves. 
For example, they know when snack time has arrived. 
Or I play a gathering song. They know it’s time to 
gather. Even without me telling them, they realize 
that gathering and snack time have arrived” (HİA). 
“We did not, or rather, could not do a study on 
events, phenomena, and sequencing. Because they 
are very young. I understand this from children who 
ask questions and say ‘why did this happen?’. Such 
activities certainly provide development in children 
regarding events and phenomena, but they struggle 
due to their young age” (RLU). These findings indicate 
that teachers incorporate sequencing activities in 
developing time concepts but do not adequately 
include other activities beyond these. Furthermore, 

teachers stated that children develop their sequencing 
skills related to events and phenomena and their 
time concepts through activities performed in daily 
life. Findings regarding teachers’ Integrated Science 
and Mathematics Activities are presented in Table 5.

According to the findings in Table 5, teachers 
stated that they conducted some studies related 
to Integrated Science and Mathematics Activities, 
and these studies developed concepts such as time, 
events and phenomena, etc., in children. Teachers 
stated that they included science and mathematics 
activities in their plans, contributed to children’s 
development, and generally tried to teach time 
through experiments and observations. However, 
they stated that they did not adequately include 
applications for observing natural phenomena and 
numerical phasing. Furthermore, it was emphasized 
that activities organized in relation to daily life were 
more effective in teaching the Concept of Time than 
science and mathematics activities. Teacher opinions 
on this matter: “Yes, science and mathematics 
applications are effective in the development of the 
Concept of Time. What we do routinely has a greater 
impact” (HİA). Teachers stated that they experienced 
difficulties when implementing science and 
mathematics activities due to crowded classrooms 
and the young age of the children. “Because our 
classrooms are very crowded, extremely crowded, we 
cannot do science experiments all at once. Because our 
classrooms are very crowded and children’s attention 
spans are short, I cannot do these activities much” 
(NİA). “I know Integrated Science and Mathematics 
Activities. But it is very difficult to implement them in 
the classroom” (GLU). “The Concept of Time remains 
abstract for them (children), so I don’t push it too 
hard. For example: I correct ‘hour,’ ‘before,’ ‘after’ 
so there are no wrong uses, but it’s hard for them 
to grasp. It’s a difficult concept for them” (EİA). “I 

Table 5: Teachers’ Integrated Science and Mathematics Activities
       Application HİA EİA NİA GLU RLU

Teaching time through experiments and observations x x x

Observing natural phenomena x

Numerical phasing (sequencing) x

Contributing to children’s development x x x x x

Including science and mathematics activities in plans x x x x x
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do science and mathematics activities because they 
attract children’s attention a lot. We have done many 
experiments so far. But these experiments are not 
related to time. We did sequencing, that is, phasing, 
such as seed, germination, growth as stages of plant 
growth.” (RLU). Teachers stated that they generally 
had difficulty teaching Concept of Time because 
preschool children are in the concrete operational 
stage for their age and struggle to perceive 
abstract concepts. It is also stated that science and 
mathematics activities attract children’s attention 
during the preschool education period.

Findings Obtained from Students
The findings obtained from the students in the study 
group are presented under three subheadings: the 
level of knowledge of the Concept of Time regarding 
events and phenomena, sequencing skills related to 
events and phenomena, and the level of knowledge 
regarding the timing of events and phenomena. 

Findings regarding knowledge of the 
Concept of Time related to events and 
phenomena
The researcher showed the children a wall clock 
and asked, “What is this and what is it for?” The 
children all answered together, “It’s a clock.” To the 
questions, “So, what is it for, what do we use it for?” 
they responded, “It shows us when it’s evening, our 
mealtime, or our morning wake-up time” (DD). “The 
hour passes until we go home, then we go home” 
(AMÇ). “It shows mom’s (going home) time.” (MD). 
“When our bedtime comes, we sleep” (BDG). “It 
shows the time we will travel, and then the time 
we will be late when going somewhere” (KD) were 
the answers given. The data obtained reveals that 
children interpret the clock in the context of daily 
routines, but cannot conceptualize it as a tool for 
measuring time. The researcher showed the children 
a calendar and asked, “So what is this?” “It shows our 
birthday” (BK). “It’s a notebook” (YCŞ); “A diary, we 
write in it” (MİG). According to the given answers, 
it shows that children could not make a conceptual 
distinction between the concepts of notebook, 
calendar, and diary (memory, souvenir book) and did 
not associate the concept of calendar with time.

The researcher showed the children the season 
strip and then asked, “What is this? What information 
does it give us?” “It’s paper, teacher” (MİG). They 
interpreted it as, “It shows the winter season” (YCŞ). 
The researcher asked, “So, how does the winter 
season occur?” The students gave the answers, “How 
should I know, teacher?” (BK), “It gets dark, we go 
to bed; it becomes morning” (MEO). The researcher 
asked the children, “How many days are in a week 
and how many days are in a month?” and the children 
answered, “I don’t know.” According to these 
answers, it was found that children did not know how 
many days are in a week or a month, and although 
they were aware of concepts such as year, season, 
and day-night, they did not know how time concepts 
like day-night and seasons occur.

Four days after the first activity was implemented, 
the children were asked the same questions again with 
the same objects. To these questions, the children 
used the following expressions: for the clock, “It 
shows time” (DAS); for the season strip, “It determines 
seasons” (ÖD); for the calendar, “It shows us days and 
months” (BK). For “day,” answers given were: “We 
go to bed, we wake up, it becomes one day” (SEÇ); 
“The Earth rotates once, it becomes one day” (DD); 
“We come to school, we go home, then we come to 
school, one day has passed” (DG). It is observed that 
the first activity contributed to children’s correct use 
of time concepts and also improved their knowledge 
levels regarding the functions of time-measuring 
tools (clock, calendar).

During the implementation of the “Concept 
levels related to time” activity, the questions asked 
to the children in the first activity were asked again, 
and their recall levels of time-related concepts were 
measured. To the question “What is a clock for?”, 
MİG, DD, DC, BDG, YEB, and AMÇ simultaneously 
answered, “It is for measuring time.” “It shows 
travel time.” (KD), “It shows the time we go home.” 
(SK). To the researcher’s question “What is a 
calendar for?”, the children answered, “It shows our 
birthdays.” (BK), “It shows dates.” (BDG). All children 
answered correctly the question “How many seasons 
are there in a year and what are their names?”. To 
the researcher’s question “So, ‘How do days and 
seasons form?’”, answers were “The Earth rotates, 
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that’s how it forms.” (BK), “When the Earth rotates 
once around the Sun, it becomes one day.” (DAS). 
To the researcher’s questions “What are the meals 
of the day? Does anyone remember?”, all children 
listed them as “Morning, noon, and evening.” With 
the “Recognizing the Concept of Time and Time-
Measuring Tools” activity, it was determined that 
children better learned the function of time-related 
tools, the formation of seasons and days, and the 
time divisions related to a day.

Findings regarding sequencing skills 
related to events and phenomena.
To the researcher’s question “How does a chicken 
form?”, only two children answered “from an egg.” 
To the question “So, how does a chick form?”, all 
children answered “from an egg.” To the researcher’s 
question “How long does it take for a chick to hatch 
from an egg?”, DD responded, “a certain period must 
pass,” while others directly answered, “I don’t know.” 
The children’s answers to the questions indicate that 
their conceptual knowledge regarding the formation 
process of chickens (living things) is limited. However, 
it can be said that their knowledge regarding the 
formation process of chicks is fragmented and 
structured based on concrete experiences. This 
situation shows that preschool children struggle to 
understand the life cycle of living things as a holistic 
process, but they have a certain level of knowledge 
about concrete stages they frequently encounter 
in daily life (such as the egg-chick relationship). 
Four days after the implementation of the Chicken 
Development Cycle activity, the same questions 
from the activity were asked to the children again. 
“How does a chicken form?” “It is born from an egg” 
(SK). “The chick’s mother feeds it, then it grows and 
becomes a chicken” (BDG). “A chick hatches from 
a cracked egg, then it eats, grows, and becomes a 
chicken” (DY). These answers were received. To the 
question about the incubation period, DD, BDG, and 
AMÇ answered correctly by saying “21 days.” During 
the implementation process, the researcher used the 
word “to lay eggs” within the activity. Four days after 
the implementation, recall levels were measured. 
According to SK’s answer, it was determined that they 
tried to explain the newly learned concept by using 

existing mental schemas related to reproduction. 
Furthermore, it was found that with the chicken’s 
formation cycle activity, children better learned 
sequencing skills related to events and phenomena.

When the question “How does a butterfly 
form?” (Sequencing the transformation from egg to 
butterfly) from the third activity of the study was 
asked to the children, all of them simultaneously 
answered “from a caterpillar.” To the question “So, 
how does a caterpillar form?”, all children answered 
“I don’t know.” To the researcher’s question “How 
long does it take for the caterpillar to emerge from 
the cocoon?”, all children again answered “I don’t 
know.” Similar to the chicken’s life cycle, in the 
butterfly’s life cycle, it is observed that preschool 
children struggle to understand the life cycle of 
living things as a holistic process, but they have a 
certain level of knowledge about concrete stages 
they frequently encounter in daily life (such as the 
caterpillar-butterfly relationship). Three days after 
the implementation of the Butterfly Development 
Cycle activity, the questions from the activity were 
asked to the children again. To the question “How 
does a butterfly form?”, the children answered, “A 
butterfly lays eggs, a caterpillar comes from that 
egg, the caterpillar eats leaves, and then it becomes 
a butterfly” (DD). “The caterpillar stays inside the 
cocoon (chrysalis) for a certain period, then it gets 
wings, and then it becomes a butterfly” (AMÇ). They 
answered. With the implementation of the butterfly’s 
formation cycle activity, it is observed that children 
gained sequencing skills related to events and 
phenomena. Furthermore, it was observed that 
children correctly performed the chronological 
sequencing of events and phenomena.

To the researcher’s question, “How are pickles 
made?”, MİG responded, “How should I know, 
teacher, am I a chef?” (MİG), “Five days” (ÖD) and 
“one year” (GB), while others answered, “we don’t 
know”. Based on these responses, it can be said 
that the children did not have knowledge about the 
durations of events and phenomena, but they could 
make inferences about new events and phenomena 
based on the knowledge and skills they learned from 
previous activities. After the pickles were made, the 
researcher asked, “How did you make your pickles?”, 
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and asked the children to list the stages of making 
the pickles. BK said, “My mother and I bought 
cabbage from the market, then we washed them, I 
put them in the jar.” (BK) ELB said, “Teacher, first my 
mother and I washed the cabbage and carrots. Then 
we cut them. Then I put them in the jar. We also put 
garlic and vinegar in it.” (ELB) YEB said, “We made 
red cabbage pickles. My mother cut them first, then 
I filled the jar.” (YEB) To the researcher’s question, 
“How is bread made?”, YEB responded, “It’s baked in 
the oven”, while others answered, “we don’t know”. 
To the question, “How long are the fermentation and 
baking times of the dough?”, the answer was “I don’t 
know”. After the bread was made, the researcher 
asked, “How did you make your bread?”, and asked 
the children to list the stages of making the bread. 
ZDB said, “My mother and I made dough, we also put 
eggs in it, then we baked it in the oven.” (ZDB) MİG 
said, “Teacher, first we made dough. We put flour and 
water in it, and also yeast, then we waited. I don’t 
remember how long we waited; my mother wrote it 
to you. Then my mother helped. We rolled it out with 
a rolling pin, we baked them. We baked them in a 
pan.” (MİG) To the researcher’s question, “How long 
were your dough’s fermentation and baking times?”, 
BK responded, “We put fresh yeast, we waited for 
one hour for it to ferment.” (BK) DYÖ responded, “We 
waited for five minutes for it to bake.” (DYÖ) The fact 
that most of the children answered “I don’t know” 
to the researcher’s questions about pickle and bread 
making indicates that their prior knowledge about 
these processes is limited. However, when examining 
the children’s answers to the researcher’s questions 
after their active participation in the pickle and bread 
making process, it was observed that the children 
could express the steps performed in a specific 
order. The children’s ability to sequence stages 
such as washing and cutting cabbage and carrots, 
placing them in jars, or preparing, fermenting, and 
baking dough, indicates the development of their 
chronological thinking skills regarding the formation 
process of events and phenomena.

To the researcher’s question, “What happens first 
when we plant the bean?”, other children answered 
“I don’t know”, while AK asked, “Does it become a 
seed, teacher?”. When the researcher asked, “How 

long do you think it takes for the beans we planted 
to sprout leaves (germinate)?”, the children made 
different estimations. BDG responded, “Ten days”, ÖD 
responded, “one week”, and YCŞ responded, “fifteen 
days”. One week after the beans were planted, when 
the researcher asked, “How much time has passed 
since we planted the beans?”, ÇAA responded, “After 
one week”. It was observed from this student’s 
answer that they confused the before-after concepts. 
To the question, “How did we plant our bean?”, MD 
responded, “First we put cotton in the cup, then we 
put beans and water in it.” (MD) DD responded, “First 
we put cotton in the cup, then we put beans, after 
that we put cotton again, then we poured a little 
water on top.” (DD) After the Vaseline experiment 
activity was conducted, the researcher asked, “What 
are the stages of the experiment?”. It was found 
that the children generally performed the correct 
sequencing. DAS said, “First we applied cream, then 
we waited for one week, dust accumulated on the 
plate.” (DAS) AMM said, “First we applied cream to 
the plate, then we put seven crosses, then the plate 
was dirty.” (AMM) MİG said, “Teacher, yesterday 
Zeynep put a cross, today I put a cross.” (MİG) When 
the researcher asked, “What are the stages of the 
cheese experiment?”, DD responded, “First we put 
the kashar cheese on the plate. Then every day we 
put a cross on the napkin, and we saw that if food 
waits, it rusts (molds).” (DD) MİG responded, “First 
we put the cheese on the napkin, then we put it on 
the plate, after that we put a cross on the napkin.” 
(MİG) AMÇ responded, “Teacher first put the cheese 
on the plate, then waited for ten days, the cheese 
turned green.” (AMÇ) During the research process, 
various questions were posed to children to elicit their 
thoughts on the plant growth process, experimental 
processes, and the Concept of Time. When examining 
the findings, it was observed that children had limited 
knowledge about the bean planting process and its 
developmental stages. The fact that some children 
answered “I don’t know” to the researcher’s question 
“What happens first?” when planting the bean, and 
one student asked “Does it become a seed, teacher?”, 
indicates that children’s conceptual knowledge 
regarding the plant growth process has not yet fully 
developed. Indeed, in early childhood, children’s 
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knowledge of natural phenomena is mostly based on 
their daily experiences and may remain limited in 
explaining scientific processes (Piaget, 1964).

The children’s different estimations, such as “ten 
days,” “one week,” and “fifteen days,” in response to 
the researcher’s question about how long it would take 
for the beans to sprout leaves, indicate that the chil-
dren used time concepts, but their estimations were 
expressed mostly through short time frames. The fact 
that children did not use longer time frames such as 
months or years in their estimations can be considered 
a noteworthy finding. This situation is also consistent 
with studies showing that the Concept of Time devel-
ops through concrete experiences in the preschool 
period and that children mostly use time expressions 
encountered in their daily lives (Favell, 1963).

However, when examining children’s explanations 
regarding the bean planting process, it is observed 
that they could generally express the implementation 
stages of the experiment in the correct order. Similar-
ly, answers to questions regarding the petroleum jel-
ly and cheese experiments also indicate that children 
could recall the Events and phenomena that occurred 
during the experiment processes and mostly perform 
correct Sequencing skills. However, it was observed 
that some children confused time expressions such as 
before and after or conveyed the stages in different 
ways. This situation shows that understanding cause-
and-effect relationships and process sequencing is a 
developmentally progressing process for children in the 
preschool period. Indeed, research reveals that chil-
dren’s scientific process skills and Chronological think-
ing skills develop over time through experience-based 
activities (Bruner, 1966). Generally, it can be said that 
children’s abilities to observe experimental processes 
and recall stages are developing, but they need sup-
port, especially in correctly using the Concept of Time 
and explaining cause-and-effect relationships. In this 
context, experimental activities carried out in the pre-
school period are thought to play an important role in 
developing children’s scientific thinking, observation, 
and process comprehension skills.

Findings regarding the timing of formation 
of Events and phenomena
When the researcher showed the leaves he brought to 
the classroom and asked, “What are these?”, MEO an-

swered, “Autumn leaves.” When the researcher then 
asked, “So when do these leaves (turn green) open?”, 
MEO, BK, AK, and KD answered “in summer.” To the 
question, “So, what happens in spring?”, they an-
swered, “Flowers bloom.” The researcher explained 
the characteristics of the seasons and the stages of 
leaf change according to the seasons using various 
visuals. Four days after this activity, to measure the 
children’s recall levels of information about seasons, 
he re-asked his previous questions. The children re-
sponded, “Leaves open in spring (ELB), in autumn, 
leaves turn yellow like my friend’s sweater” (GB). “In 
summer, we go to our summer house. I see there, 
leaves are green in summer” (GB). Based on these an-
swers, it was found that children have general knowl-
edge about seasons, observed that leaves turn yellow 
in autumn, and acquired information on this topic.

During the implementation of the activity related 
to the concept of green color, the question, “How do 
you think green color is formed? Which colors should we 
mix to get green?” was asked. The children answered, 
“Yellow and green” (AB), “If we mix all colors” (ÖD), 
“Blue and red” (BK), “Black and red” (AMÇ), “Blue and 
white” (KD). Based on these answers, it was revealed 
that children did not know which colors combine to 
form green. During the implementation phase of the 
walking colors experiment, the researcher asked the 
children, “How long do you think it will take for green 
to form?” They answered, “Should we wait until 
tomorrow?” (GB) “Should we wait until we go home?” 
(MD). According to these answers, it can be said 
that children understand that a certain period must 
pass for Events and phenomena to occur. When the 
researcher asked, “What do you think happens if we 
leave the egg in vinegar?”, GB asked, “Teacher, if it 
waits, will a chick come out?” Three days later, when 
the researcher asked, “How many days did we leave 
the egg in vinegar?”, SK answered, “Three days” (SK), 
“Two days because it was a holiday for two days. We 
didn’t come to school” (MİG). MEO answered, “Today 
is the third day, teacher” (MEO). DYÖ stated, “The 
vinegar softened the egg, it was hard before, now 
it’s soft.” From the answers received regarding these 
activities, it was observed that children acquired 
skills related to the Sequencing skills, processes, and 
concepts of Events and phenomena, and as a result 
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of these skills, their abilities to inquire and interpret 
developed.

Children constantly encounter the concept 
of time in their daily lives and sequence events 
chronologically, perceiving time as a verbal list system 
until the age of 12 (Durna, Sabido-Codina, and Şimşek, 
2025). Duran (2023) stated that the perception of 
time does not emerge spontaneously in children but 
is shaped by age-dependent mental development and 
experiences, and can increase based on interaction 
with time regulators in daily life. According to Durna, 
Sabido-Codina, and Şimşek (2025), research indicates 
that the concept of historical time is not only about 
understanding the sequence of events but also holds 
great importance in developing critical thinking and 
broad awareness in individuals.

Discussion and Conclusion
The common statements from Preschool education 
teachers interviewed within the scope of the research, 
regarding their observations of Preschool education 
children’s use of Concept of Time, indicated that 
children confused Concept of Time, especially the 
concepts of past (yesterday) and future (tomorrow). 
Teachers stated that they did not conduct a specific 
study on the Concept of Time, but rather addressed 
Concept of Time within daily activities as included 
in their daily plans. Teaching an abstract concept 
like time to children in the Concrete operational 
stage is difficult. Therefore, it can be said that 
teachers working in the Preschool education field 
have educational needs regarding teaching abstract 
concepts like time by making them concrete and 
through more creative methods. According to Resnick 
(1989), children in the Preschool education period 
can naturally acquire concepts like shape and color by 
playing with objects before going to school. However, 
concepts of time, quantity, and size are acquired 
through education. Time is known as a concept that 
preschool children struggle to develop skills in. One 
of the main reasons for this is its abstract nature. 
According to Piaget, the Concept of Time in children 
during the pre-operational stage (2-6 years) is related 
to the perception of process and sequencing as spatial 
(place) rather than temporal (Aktın and Dilek, 2016). 
The Concept of Time in children originates from the 

concept of place. The before and after of time are 
confused with the before and after of a place.

In this research, experiments, observations, 
and concrete events and phenomena were utilized 
for Preschool education children to perceive and 
develop awareness of the Concept of Time. The 
before-now-after and formation sequences of a 
situation or phenomenon were tried to be associated 
with Concept of Time by providing children with 
opportunities to observe and experience them. In 
line with the findings obtained in the research, it 
was concluded that Preschool education children’s 
skills in correctly using the Concept of Time can be 
developed through planned activities. Furthermore, 
it was revealed that perceptions related to Concept 
of Time such as Before-now-after, Yesterday-today-
tomorrow, and Hour-day-week-month-year can be 
developed through simple sequencing with planned 
activities. Thornton and Vukelich (1988) suggest 
that time and specific date concepts can be taught 
to children up to six years old through logical and 
systematic sequencing. Among the research findings, 
it was observed that after the implemented activities, 
children correctly sequenced the events and 
phenomena related to the activity, and as the number 
of activities conducted during the research process 
increased, children used time-related concepts 
correctly and appropriately. Additionally, it was found 
that they related the experiences gained during the 
study process to new topics. In activities related to 
the sequencing of events, children were observed to 
perform correct chronological sequencing using the 
Concept of Time. Similar results are seen in Aktın and 
Dilek’s (2016) study on chronological thinking in the 
preschool period: A case study. The common opinion 
of Preschool education teachers forming the study 
group of the research is that Integrated Science and 
Mathematics Activities develop children’s concepts 
of time and sequencing. In their study, Ayvacı 
and Yiğit (2002) obtained results indicating that 
conducting science and nature activities in different 
educational environments, such as in-class and out-
of-class, enables children to actively participate in 
the learning process and helps them develop positive 
attitudes towards science. Similar results emerged in 
this research as well. As the number of implemented 
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activities increased, children’s curiosity and inquiry 
skills also improved.

The research findings showed that children 
sometimes confused certain concepts when 
expressing the Concept of Time. It was determined 
that conceptual confusions occurred, especially 
in the use of time expressions like “today” and 
“tomorrow”. However, it was observed that children 
largely performed correctly in activities requiring 
them to chronologically sequence the formation 
processes of events and phenomena. This situation 
indicated that although there were some limitations 
in children’s verbal expressions related to the 
Concept of Time, their skills in sequentially ordering 
events and chronologically organizing processes were 
developing. Indeed, the literature also states that 
children’s chronological thinking skills are concretely 
related to and developed in daily life experiences 
(Üstünel, 2007; Aktın & Dilek, 2016). Similarly, in this 
research, children’s ability to correctly sequence the 
life cycles of chickens and butterflies demonstrates 
that it supports the development of chronological 
thinking and Concept of Time structuring skills. 
In this context, it was concluded that Integrated 
Science and Mathematics Activities in Preschool 
education contribute to children assigning meaning 
to the Concept of Time and developing chronological 
thinking skills.

The research revealed that children developed 
logical connection skills regarding cause-effect, 
process-change, and continuity between events 
and phenomena. Additionally, it was observed that 
children showed improvement in their reasoning skills 
towards the end of the research. A study by Üstün and 
Akman (2003) concluded that preschool education 
children naturally learn many concepts in family 
environments, but they acquire problem-solving 
and reasoning skills and strategies through activities 
implemented at school. This result supports the 
findings of the current research. Activities related to 
the formation and sequencing of concepts, events and 
phenomena used in the implementation process of 
science and mathematics activities were determined 
by the teacher in line with the students’ interests and 
needs and could be effectively implemented. In this 
context, students’ active participation in activities 

prepared according to their interests and needs 
is increasing. In activities where students actively 
participated with interest and willingness, the 
teaching of time-related concepts became easier. In 
a study by Ayvacı and Yiğit (2002), the view emerged 
that conducting science and nature activities in 
different educational settings, such as in-class and 
out-of-class, enabled children to actively participate 
in the learning process and helped them develop 
positive attitudes towards science.

Upon reviewing the literature, it was observed 
that studies on the relationship between the formation 
cycle of events and phenomena and the Concept 
of Time in early childhood education are limited. 
Therefore, similar studies related to the formation 
of events and phenomena and time concepts can be 
conducted. Further research can be conducted on 
developing skills related to time concepts in preschool 
children through different science and mathematics 
activities to be implemented in preschool education 
institutions. Priority can be given to mixed-
methods research based on observation interviews 
and document analysis to examine in more depth 
how children construct their time concepts. The 
effectiveness of programs supported by home-based 
(parent-involved) time activities can be considered 
as a separate variable. Parents can incorporate 
the teaching of the concept of time to children 
through both play and activities involving daily life 
skills. High-validity and reliability performance-
based assessment tools can be developed to 
measure preschool education children’s ability to 
correctly use time concepts. The effectiveness of 
Integrated Science and Mathematics Activities can be 
investigated and compared with only mathematics-
based or only science-based activities. Longitudinal 
studies for children aged 4-7 can be planned to 
examine the permanence of time concepts. Thus, the 
sustainability of time concept usage skills developed 
in early childhood can be evaluated.
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Theme Student Question List Form

Skill to Recognize Time 
Concepts and Tools

Recognizing tools related to the concept of time
•	 What is a clock/watch and what is its purpose?
•	 What is the purpose of a calendar?
•	 What is a season strip or what is its purpose?
Expressing opinions on the formation of time concepts
•	 How is a day formed?
•	 How is a year formed?
•	 How are seasons formed?
Understanding the durations of the concepts of day, week, month, year, and season
•	 How are day and seasons formed?
•	 What are the meals of the day?
•	 How many days are in a week and a month?
•	 How many seasons are there in a year?
Using time concepts correctly by relating them to daily life
•	 Does he/she use the concepts of yesterday, today, and tomorrow correctly during con-

versation? (Obtaining observation-based data)
•	 When/in which season do leaves turn green/bloom?
•	 When/in which season do leaves turn yellow or dry/fall?

Skills Related to the  
Formation of Time

Observing the results of time concepts/events/phenomena integrated into science activi-
ties and using numerical time expressions
•	 How many days is the hatching time of a chick from an egg?
•	 What is the emergence time of a caterpillar from its cocoon (how many days or weeks)?
•	 How many weeks should we wait for the pickles to ripen?
•	 How long are the fermentation and baking times of bread?
•	 After how long do beans leaf out/sprout/bud?
•	 How long did we observe/wait to see the result of our ‘Dust Collected Over Time’ expe-

riment?
•	 How long did we wait to observe the result of our ‘Mold Formed Over Time’ experiment?
•	 After how long did our new (green) color form? (After how many minutes or hours did 

the colors mix?)
•	 How many days did we keep the bouncing egg in vinegar?

Appendix 1. Themes and Student Question List Form
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Appendix 2. Integrated Science and Mathematics Activities Implementation Plan

Week Activity Name, Purpose/Goal Materials and Concepts

Week 1

1.  Recognition of Time Concepts and Time Mea-
surement Tools

	Recognizing time concepts (hour, day, 
month, year, season)

	Recognizing time measurement tools 
(clock, calendar, Season strip)

	Relating Time concepts to daily life
	Understanding the relationship between 

natural phenomena and time
2. Activity: Chicken’s Development Cycle
	Noticing the development stages of living 

things Over time
	Sequencing the development stages of 

living things
	Observing the change of Events and phe-

nomena occurring in their surroundings 
Over time

	Expressing Events and phenomena using 
Time concepts

1. Activity
Materials: Clock, calendar, Season strip
Globe, candle, and white board marker
Concepts: Day-night, day, month, year, seasons: 

spring, summer, autumn, winter, orbit

2. Activity
Materials: Photocopy of the 4-stage chicken For-

mation process illustrated on A4 paper, paint, 
scissors, glue

Concepts: Day, Before-after, Life cycle of living 
things

Week 2

1. Activity: Butterfly’s Development Cycle
	Noticing the development stages of living 

things Over time
	Sequencing the development stages of 

living things
	Observing the change of Events and phe-

nomena occurring in their surroundings 
Over time

	Expressing Events and phenomena using 
Time concepts

2. Activity: Pickle Formation Period
	Observing the change of Events and phe-

nomena over time
	Making predictions regarding the Formation 

processes of Events and phenomena
	Relating the occurrence process of Events 

and phenomena to daily life
	Explaining the process of Events and phe-

nomena using Time concepts

1.  Activity
Materials: Photocopy of the 4-stage butterfly 
Formation process illustrated on A4 paper, paint, 
scissors, glue, video film explaining the butter-
fly’s formation cycle

Concepts: Day, Before-after, week, Life cycle

2.  Activity
Materials: Mixed pickle ingredients such as car-
rot-cabbage, lemon, vinegar, jar, label

Concepts: Week, months (January-December), 
Before-after, hard-soft
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Week 3

1. Activity: Bread Formation Period
	 Observing the change of Events and phe-

nomena over time
	 Making predictions regarding the Formation 

processes of Events and phenomena
	 Relating the occurrence process of Events 

and phenomena to daily life
	 Explaining the process of Events and phe-

nomena using Time concepts
2. Activity: Hands-on Observation
	 Noticing the stages of change in plants Over 

time
	 Sequencing the change stages of plants
	 Observing the change of Events and phe-

nomena occurring in their surroundings 
Over time

	 Expressing Events and phenomena using 
Time concepts

	 Explaining the outcomes of Events and phe-
nomena using Time concepts

1. Activity
Materials: Bread, flour, water, salt, yeast, dough
Concepts: Hour, minute, Before-after, cooking 
time

2. Activity
Materials: Fresh (green) leaf, yellowed leaf, and 
dry leaf
Concepts: Seasons (spring, summer, autumn, 
winter), year, Season strip

Week 4

1. Activity: Plant Cultivation
	Noticing the development stages of plants 

Over time
	Sequencing the development stages of 

plants
	Observing the change of Events and pheno-

mena occurring in their surroundings Over 
time

	Expressing events and phenomena using 
time concepts

	Explaining the results of events and pheno-
mena using time concepts

1. Activity: Dust Collected Over Time Expe-
riment

	Using as a time measurement tool
	Comparing old and new formations based on 

time
	Using time concepts correctly when compa-

ring
	Using time concepts in daily routine (was-

hing hands before eating, washing hands af-
ter playing in the playground)

1. Activity
Materials: Cotton, beans, cardboard cup, 
water
Concepts: Seasons, day, before-after, week, 
seed, sprout

2. Activity
Materials: Paper plate, petroleum jelly
Concepts: Day (yesterday-today-tomorrow), 
dirty-clean
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Week 5

1. Activity: Mold Formed Over Time Experi-
ment

	Using as a time measurement tool
	Comparing old and new formations based on 

time
	Using time concepts correctly when compa-

ring
	Using time concepts in daily routine (spoi-

lage time of food stored in the refrigerator 
versus food left outside, spoilage time of dry 
or wet foods, etc.)

2.Activity: Walking Colors Experiment
	Observing changes and formations that oc-

cur over time
	Being able to use as a time measurement 

tool
	Expressing the result of the change using 

time concepts
	Reflecting the result of the change on daily 

life (Long waiting period-patience)

1. Activity
Materials: A slice of cheese
Concepts: Day (yesterday-today-tomorrow), 
before-after, fresh-stale

2.Activity
Materials: Blue and yellow finger paint, wa-
ter, glass cup
Concepts: Duration, minute, hour, concept 
of green color

Week 6

1. Activity: Bouncing Egg Experiment
	Observing changes and formations that oc-

cur over time
	Being able to use as a time measurement 

tool
	Expressing the result of the change using 

time concepts
	Reflecting the results of the change on daily 

life (brushing teeth morning-evening)

2. Activity: Concept Levels Related to Time
	Recall levels of time concepts (hour, day, 

month, year, season)
	Recall levels of time measuring tools (clock, 

calendar, season strip)
	Levels of relating time concepts to daily life
	Comprehension levels of the relationship 

between events and phenomena occurring 
in their environment and time

	Skill levels for time-based sequencing

1. Activity
Materials: Vinegar, egg, and jar
Concepts: Day (names of days), week, soft-
hard

2. Activity
Materials: Now is the Time to Learn; The 
Concept of Time storybook, clock, calendar, 
season strip
Concepts: Yesterday-today-tomorrow, mor-
ning, evening, noon, week, month, year, se-
ason, before, after
(Recall levels are observed by asking child-
ren about time-related concepts again.)


