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Abstract. Cognitive development in early childhood is one of the achievements of 
human development that is urgently needed to be given appropriate stimulation and by 
the needs of children. Through this research, children are given learning activities that 
can strengthen their scientific thinking skills. Early childhood aged 4 to 5 years were the 
subject of this program with the help of two teachers. The data obtained were then tested 
for correlation and regression to see the relationship and how much influence scientific 
thinking skills were given to strengthen of cognitive development in early childhood. The 
implementation carried out shows that the scientific behaviour that the child does has a 
good sign on the sustainability of the achievement of the stages of children's cognitive 
development. 
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1   Introduction 

Scientific learning in early childhood provides opportunities for children to be able to 
carry out activities and activities to see and observe objects carefully, ask questions related to 
the material, collect information, make analogies and communicate things that children can 
make conclusions. These activities provide opportunities for children to be stimulated by the 
achievements of children's cognitive development. Through scientific learning children can be 
invited to think critically about the activities that children do. The use of images in learning 
activities makes it easier for children to receive information, this is because children are in the 
pre-operational period, and learning is symbolically assisted by the use of images in learning 
activities. Learning in children aged 4-5 years to stimulate cognitive development which must 
be conditioned by the child's personality and the characteristics of the child's developmental 
achievements. . Provide learning activities to provide training and stimulate the children of 
cognitive development also require to create a learning model appropriate to the child's 
developmental stage. The thinking process carried out by children in the cognitive 
development phase, including in terms of remembering, critical and scientific thinking. There 
are several ways to do cognitive development, one of which is by playing activities. This can 
help children in the development of intelligence and memory, then think about the past, 
present the future. Cognitive processes are closely related and correlated with the level of 
multiple intelligences of children, which indicates that a person with a variety of interests and 
developmental achievements is especially devoted to ideas and processes of learning 
activities. 
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Cognitive development in children needs to be given learning stimulation according to the 
characteristics of the child. Cognitive development will play a major role in other child 
development achievements [1]. Cognitive development plays a role in other developments, 
this is because achieving development other than cognitive, requires the child's ability to think 
well. Children who have good cognitive abilities will have the opportunity to solve simple 
problems in their lives [2]. Children need fun and meaningful learning so that their cognitive 
development achievements can be stimulated significantly. The abilities expected in early 
childhood in aspects of cognitive development, namely being able to carry out logical and 
critical thinking activities, being able to give the right reasons, solving simple problems and 
being able to find causal relationships. One of the aspects of this cognitive development is that 
children can name differences in color, geometric shapes and causal reasons. When parents 
and teachers wish to develop children's cognitive abilities, it is necessary to create an active, 
innovative, fun, interesting and meaningful learning process for children. There are several 
elements that influence the learning process, including the teacher who understands the child's 
personality as a whole, the different characteristics of the child, the selection of learning 
methods that are centered on children's learning activities, adequate means of activity, has 
various sources and learning media that attract and encourage child to study. Cognitive 
abilities in children can be stimulated properly, so things related to learning activities are 
needed. Such as determining the right learning model and according to the needs and interests 
of children. The learning model is a general pattern of the actions of researchers and students 
in realizing teaching and learning activities in a systematic and well-planned manner. 

Children's cognitive abilities go through a cognition process which includes various 
aspects such as perception, memory, thoughts, symbols, reasoning, and problem-solving. 
Cognitive development is an important aspect of development to be developed and given 
stimulation, because through cognitive development children can gain the ability to think, 
solve problems and think symbolically. At the age of 4-5 years, children with the achievement 
of cognitive development are expected to have good symbolic thinking skills. These 
achievements include counting many objects from one to ten, getting to know the concept of 
numbers, getting to know number symbols and getting to know letter symbols. These aspects 
of development require a learning model that can invite children to be stimulated so that the 
four aspects of symbolic thinking can be achieved properly. Cognitive abilities in children 
require stimulation, there are aspects that are developed in early childhood. These aspects are 
being able to understand the symbols that exist in the environment around the child, being able 
to solve simple problems that occur in his life so that he can grow into a person who can help 
himself, train his memory of all natural events and develop thinking.  

Moments and situations in the stages of the aged child are fundamentally important and 
most important and main throughout the span of the phases of growth and development of 
human life. These periods are marked by various fundamental important moments in the 
child's development phase in a child's life and subsequent developmental tasks until the end of 
their development. One of the times and moments that characterize early childhood is the 
golden age of children, which is a familiar term for education circles. Various concepts and 
facts found related to early childhood can provide meaning regarding the golden period at that 
early age, namely the period when all the potential possessed by children develops the fastest. 
There are several concepts that are juxtaposed and used for early childhood, namely the 
exploration period, the identification/imitation period, the sensitive period, the child's play 
period, and the early stages of defiance. Every child who is born and raised brings a variety of 
potentials and abilities, which are components of various innate abilities. This is realized 
because of the dynamic interaction and communication between the uniqueness of the child's 



personality and the influence of environmental responses. Various abilities that are actualized 
depart from our brain function. The performance function of the brain is the result of the 
interaction of a children from genetic blueprint and environmental influences. This golden 
period only takes place once throughout the span of human life, so early childhood is a critical 
age. The critical age in the sense of the golden period determines the next development stage 
for the development of various potentials possessed by children and determines the next stage 
of development. However, if it is not maximal and not optimal in its stimulation, then the 
child will have developmental difficulties in the next life. This shows how much it will lose a 
family, society and nation if they ignore important periods in early childhood. 

Every child has different developmental characteristics and learning behaviours. This is 
the basis that providing learning for early childhood must show a child's interest. So it is very 
appropriate if children are given a fun learning model. The teacher's role is as a facilitator who 
provides facilities and situations to help the child's knowledge construction process take place 
effectively. The learning model is a guideline for designing and implementing learning. The 
learning model used during the child's learning process consists of systematically arranged and 
programmed steps or patterns that are applied as a guide to make the achievements of 
predetermined learning goals well achieved. The learning of activity model plays a role in 
helping children to obtain information based on the learning material provided during the 
learning process. 

Cognitive is a broad understanding of thinking and observing, so it is the behaviour that 
causes people to acquire knowledge or what is needed to use knowledge. Cognitive can be 
interpreted as a mental procedure used to achieve cognitive goals starting from the most 
instinctive such as sensing to a higher cognitive level, namely observing, storing, 
remembering, imagining and thinking. Cognitive is the achieve of development, the important 
aspects of early childhood from the development related to the process of parenting and 
education and determines success. Parents and early childhood teachers need to have a deep 
understanding of cognitive development in early childhood. Cognitive is a mental behaviour 
related to the matter of understanding concepts, considerations and measurements in various 
simple situations, processing and managing information that children get, implementation of 
solving problems that children encounter, intentionality and belief in themselves. 

The ability to think refers to the process of remembering, making decisions, and solving 
problems. Learning and problem-solving include the ability to solve simple problems in 
everyday life in a flexible and socially acceptable way and apply knowledge or experience in 
new contexts [3]. Thinking logically, covering differences, classifications, and patterns, taking 
initiative, planning, and recognizing causes and effects. Symbolic thinking, includes the 
ability to recognize, say, and use the concept of numbers, recognize letters, and be able to 
represent various objects and their imagination in the form of images. 

Cognitive development in early childhood is the ability to think in a child's way of 
understanding the world through the surrounding environment, exploring himself, other 
people, animals and plants, as well as various events around him. Jean Piaget referred to early 
childhood around the ages of 2-7 years as early childhood which is entering the pre-
operational stage [4]. When children enter this stage, there is rapid progress in representational 
or symbolic activity. At this stage, there is a symbolic function sub-stage and an intuitive 
thinking sub-stage [5]. Symbolic function, spanning 2 to 4 years of age. The symbolic 
function is increasingly visible when children like to make imitations of objects they do not 
see, therefore at this stage pretend play develops, for example pretending to be a teacher, 
parent, hero, astronaut and others. The development of symbolic thinking helps children 
understand more accurate spatial relationships. Children aged 3 and over can understand the 



relationship between an image, map, or scale model and the object or space they represent. 
Therefore, children begin to draw shapes or objects that are more realistic but not yet 
proportional [6]. 

Cognitive is a broad understanding of thinking and observing, so it is the behaviour that 
causes people to acquire knowledge or what is needed to use knowledge. Cognitive ability is a 
thought process, namely the ability of individuals to connect, assess and consider an event or 
events. Cognitive processes are related to the level of intelligence (intelligence) that is 
sufficient for a person with various interests, especially shown by ideas and learning. 

Cognitive abilities in early childhood, namely the child's power or ability to think and 
observe, see relationships, and activities that result in a child gaining new knowledge which is 
supported by the ability to ask questions. Thus it can be seen that cognitive development 
shows the development of children's thinking. Children's ability to coordinate various ways to 
solve various problems can be used as a measure of intelligence growth. Children aged 4-5 
years are in the preoperational stage. At the preoperational thought stage, the stage of child 
development is divided into two sub-stages, namely the symbolic function sub-stage which 
consists of the age range of 2-4 years and the intuitive thought sub-stage which occurs around 
the age of 4-7 years. Thus, if referring to the opinion above, the age of 4-5 years is in the pre-
operational cognitive abilities in the intuitive thinking sub-stage. Piaget identified several 
characteristics of preoperational cognitive abilities in the intuitive sub-stage, including: 

a. The child begins to use primitive reasoning and wants to know the answers to all 
questions. 

b. The child's way of thinking is more intuitive than logical. That is, children say they 
know something but know it without using rational thinking. 

c. Lack of conservation skills, conservation of liquids, conservation of quantity, material, 
length, content and area. 

d. Have a high sense of curiosity over a series of questions asked. 
e. Actively pay attention to everything but with a short attention span. 
f. Have a good memory. 
Preoperational stage children's thinking has several limitations. At this stage, the child 

shows pre-operational egocentrism, which allows the child not to be able to distinguish other 
people's points of view from his own. Children still have difficulty understanding why they 
shouldn't hurt other people's feelings, and why they should be willing to share with friends. 
This is because children still think that the centre of the world is themselves. Another 
limitation is the lack of conservation, in which children are not yet able to understand that two 
things are the same even though their appearance is different. For example, the child does not 
understand that the volume of water in the two glasses remains the same as long as two 
glasses of different shapes are not added or subtracted. 

Cognitive is a mental activity related to perception, memory, thought, and information 
processing that enables a person to gain knowledge, solve problems and plan for the future. 
This ability relates to how individuals learn, pay attention, observe, imagine, estimate, assess, 
and think about their environment.At around 4-5 years of age, children begin to show early 
signs of logical thinking but still based on prejudice or intuition, children are not yet able to 
explain why their conclusions are correct. [7]. Vygotsky agreed with Piaget, that children have 
the ability to build their own cognitive, through the activities carried out by children, but he 
stressed the importance of the social context in encouraging cognitive development, namely 
that children can build their knowledge by learning through the help of adults or other children 
who are more competent. Vygotsky also emphasized the importance of language as an 
important foundation for higher cognitive processes, including attention, memorization, 



deliberate memory, categorization, problem solving and self-reflection. Language helps 
children exchange ideas with adults and peers. Language helps children think about their 
mental activity and behaviour and choose actions [8]. Children aged 4-5 years talk to 
themselves as self-directed to express their fantasies and emotions. Self-talk will disappear in 
elementary school as children become more able to master their own actions. 

The scientific approach, namely learning includes a series of processes of observing, 
asking, gathering information, reasoning, and communicating. Learning with a scientific 
approach can help develop children's cognitive because it is an approach that builds a child's 
way of thinking. Through the process of observing, asking, gathering information, and 
reasoning, children improve their critical thinking skills, develop their character and 
intelligence development and can solve simple problems. Scientific learning uses a basis for 
conveying information through observations or experiments [9]. The stages of observation or 
experiment carried out by children can use other stages in obtaining information from various 
sources. 

The scientific approach is giving students an understanding of knowing and 
understanding various materials, using a scientific approach information can be obtained 
anywhere and anytime. Furthermore, Machin stated that the scientific approach is important to 
use in learning because a scientific approach can develop various skills such as critical 
thinking skills. skills), communication skills (communication skills) [10], skills in conducting 
research and collaboration skills (research and collaboration skills) as well as character 
behaviour because the learning experiences provided can fulfil educational goals and are 
useful for solving real-life problems. The scientific approach used in early childhood learning 
activities is a learning model that uses scientific and empirical principles which includes a 
series of activities in collecting information through observational activities, discussion 
interactions in the form of questions and answers, carrying out scientific experiment activities, 
processing information or data obtained, then children do verbal interaction with 
communicated. 

Kindergarten is a place for children to learn in acquiring initial knowledge so this time it 
is called the golden age [11]. At this time all the potential that exists in children can be 
optimally developed. Of course, developing potential in children requires support from people 
who are in the child's environment. One of the abilities that are being developed in 
Kindergarten is cognitive ability. Cognitive is a development related to the ability to think 
[12]. Cognitive related to thinking and intelligence is one of the main aspects that need to be 
developed in early childhood education. Applied an approach to learning certainly has a goal 
to be achieved. The following are the objectives of the scientific approach to learning: 

a. Improve and stimulate the child's ability to think. 
b. Forming children's abilities in solving simple problems in children's lives. 
c. Creating fun learning situations so that children feel that learning is an important and 

meaningful activity. 
d. Train and get used to children to express ideas and ideas. 
e. Improving the achievement of children's learning outcomes. 
f. Developing the quality of the character of the child's personality. 
g. Train students to be able to formulate problems (by asking lots of questions), not just 

solve problems by answering them 
h. Train students' analytical thinking so that they have the skills to make the right 

decisions because they don't just rely on mechanistic thinking (routinely by just 
listening and memorizing) 

 



Learning to use the first scientific approach is observing. This step prioritizes the 
meaningfulness of the learning process (meaningful learning) [13]. Observing or observation 
is very useful for fulfilling students' curiosity so that the learning process has high 
significance. By observing, students are expected to be able to find the fact that there is a 
relationship between the object being analyzed and the learning material taught by the teacher. 

Implementation in the next step in the core of the scientific method used is the activity of 
asking. The second step of this scientific approach can be done by asking or giving several 
questions about information that is not yet understood from what is observed or questions to 
get additional information about what is observed. The third step of scientific learning is to 
collect information that children get when they contaminate objects. The activity of collecting 
information carried out by children is a follow-up to the activity of asking questions. This 
activity is carried out by exploring and collecting information from various sources in various 
ways that children can do. Students can read various sources symbolically, pay more attention 
to the given phenomena or objects, or even conduct experiments or test hypotheses to get as 
much information as possible about the material being studied. 

The next step is to associate or process information from the sources that children get. In 
giving children the opportunity to carry out activities associating any information that children 
get, children use their ability to think scientifically. The framework of the learning process in 
early childhood which by applying a scientific approach, it is hoped that children will become 
active and responsive learners in every given activity. Reasoning itself is a process of thinking 
logically and systematically towards empirical facts that can be observed to conclude in the 
form of knowledge and science. The final step of the scientific approach is communicating. 
Students must be allowed and given opportunities to communicate what they have learned. 
This activity can be done by writing or telling what is found in information seeking activities 
based on the phenomena the child sees, associating the information obtained, and finding the 
appropriate pattern. 

2 Research Methods 

This research has targets and achievements in the form of developing a scientific-based 
pictorial learning model for childhood to stimulate the cognitive development of children in 
aged 4 until 5 years. Children who gived activities, namely learning activities and follow the 
pattern of a scientific approach, namely learning activities that can stimulate developmental 
achievements. The number of children who participated in learning activities was fifty 
children. 

The things that are noticed in the behaviour that appears in children are indicators of the 
ability to think scientifically. These aspects are the child's behaviour in carrying out activities 
of observing, asking, gathering information, associating or processing information, and the 
peak aspect of the ability to think scientifically is that the child can communicate the ideas and 
ideas that the child has. 

 
3   Results and Discussion 

 
Research that has been carried out, research produces learning models that play an 

important role in stimulating every cognitive aspect of children aged 4-5 years. Based on these 
considerations, the implementation of this research has carried out the preliminary study test 



stages and processes which are the initial stages of conducting research. In the process of 
conducting a preliminary study, researchers conducted tests and obtained research data by 
conducting interviews with teachers related to the principles of the needs and characteristics of 
children's development related to their cognitive development. Based on the needs analysis 
stage test, teachers need learning innovations in the form of learning models that can be used 
specifically to stimulate and train cognitive development. This is still based on paying 
attention to the types of children's needs during the learning process activities. 

Table 1. Stages of Cognitive Development Achievements for Children Aged 4-5 Years 

Premiliminary Field 
Mean 3,4 
Standard Error 0,08164966 
Median 3 
Mode 3 
Standard Deviation 0,40824829 
Sample Variance 0,16666667 
Range 1 
Minimum 2 
Maximum 3 
Sum 70 
Count 25 

In accordance with the table it can be know that the cognitive achievement from the 
children has an average value of 3.4, that is, if it is adjusted to the assessment of early 
childhood it can be interpreted as starting to develop. There is an increase in stimulus 
achievement according to the indicators used in measuring children's cognitive development. 
Every child experiences self-adjustment in the implementation of the research carried out. 
Children feel happy in carrying out the learning process. The activities carried out by the 
children were carried out in a fun way and the intended results were achieved according to the 
research implementation plan. 

The ability to think logically is the process of using consistent reasoning to draw a 
conclusion, both symbolic thinking of children aged 4-5. Symbolic thinking is part of 
cognition, children begin to use symbols when they use an object or action to represent 
something that is not in front of them and is included in the concept-learning stage. Third 
Solve the problem of children aged 4-5 years. Problem-solving is part of the thinking process 
and is one of life's tasks that must be faced in everyday life with difficulties ranging from the 
simplest to the most complex. 

Sharpening children's cognitive abilities cannot be separated from the role of educators or 
teachers. Educators should be able to provide appropriate teaching and learning strategies to 
help children's cognitive abilities. One approach that can develop cognitively is a scientific 
approach. The scientific approach is a learning process designed in such a way that students 
actively construct the components of attitudes, knowledge and skills through the stages of 
observing, asking, gathering information, reasoning and communicating. 

 
 
 



4    Conclusion 

The scientific approach is not something new within the scope of education. Some 
institutions have implemented a scientific approach, even though its application is not often 
done, this is because teachers experience problems and difficulties in implementing learning 
with scientific approach process. Through the application of using a scientific approach in the 
learning process activities, it will become an important basis for early childhood to acquire 
and understand knowledge scientifically, besides that using the scientific method will integrate 
language, cognitive and affective abilities. Learning given to children using a scientific 
approach is intended or intended to provide opportunities for children to know and understand 
various information and material that children get with scientific activities. New information 
and knowledge that children get can come from anywhere, anytime and anywhere. The most 
important thing is that children are facilitated properly so that they can maximally use their 
senses in carrying out learning. The scientific approach used in early childhood learning is 
believed to be an important bridge in stimulating developmental achievements and skills in 
early childhood. Through this activity, children are asked to be able to take advantage of 
learning opportunities and be able to communicate any findings they get. 
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