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ABSTRACT 

The 21st century requires education to equip students not only with academic knowledge but also with such 

as innovation, productivity, reasoning, programming, data literacy, problem-solving, and critical thinking, 

to face the rapid global changes. This study aims to develop science inquiry skills from early childhood to 

support children in mastering the competencies needed in the 21st century. The research employed a 

descriptive qualitative design. Data were collected from 16 preschools through observations, interviews, 

and documentation. NVivo was used for data management and analysis. NVivo is a software application 

that assist researchers in organizing, analyzing, and visualizing qualitative data. The results reveal that 

coding games can foster seven core science inquiry skills: arguing based on existing evidence, identifying 

problems, analyzing and interpreting data, evaluating and communicating, planning and conducting 

investigations, asking questions, and constructing explanations. This research recommends that more 

preschools integrate coding games into their learning activities, as they can effectively enhance children’s 

science inquiry skills, which are essential for their future academic and professional success. 
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INTRODUCTION  

In education, 21st-century skills not only equip children with academic knowledge but also 

encourage them to become innovative, productive, and responsible individuals, providing them 

with reasoning, programming, data literacy, problem-solving, and critical thinking skills to help 

them face challenges and rapid global changes (Kerdthaworn & Chaichomchuen, 2021; Lavi et 

al., 2021). Educators, corporations, and governments have emphasized the need for these skills, 

known as 21st-century competencies (Benbow et al., 2021; Vista, 2020), namely the 4Cs: critical 

thinking, creativity, collaboration, and communication (Almerich et al., 2020; Stauffer, 2021). 

Furthermore, educational systems worldwide are challenged to develop frameworks that 

emphasize the cultivation of skills, knowledge, and behaviors essential for success in the 21st 

century (Martinez, 2022). 

A framework for visualizing the importance of educational experiences in science is 

inquiry-based science education. Key features of this framework include a) active involvement of 

students in the learning process with an emphasis on supporting knowledge with observations, 

experiences, or credible evidence; b) authentic and problem-based learning activities; c) 

consistent practice and development of systematic observation, question and answer, planning, 

and recording skills to obtain credible evidence; d) participation in collaborative group work, peer 

interaction, discursive argumentation, and communication with others as the main learning 

process; and e) development of autonomy and self-regulation through experience as essential 

objectives for learning (Constantinou et al., 2018). Inquiry-based learning combines science 
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lessons with engaging tasks and tangible instruments, which eliminates the stiffness of 

conventional education and provides an engaging learning process that can develop students’ 

science inquiry skills (Cheng et al., 2021). Skills that support the inquiry process are called inquiry 

skills (Pedaste, et al., 2015). 

Science inquiry is an ideal approach to fostering young children's scientific understanding 

and research skills in discovering and applying new information to the challenges they encounter 

(Bevins & Price, 2016). Educators consider inquiry learning crucial for scientific learning and 

children's development (Constantinou et al., 2018) because, in learning science inquiry, there is a 

change in teachers’ and students’ roles in which teaching becomes more interactive and student-

centered (Ramanathan et al., 2022; Williams et al., 2017). The objective of inquiry learning is to 

assist students in creating questions, discovering answers, or solving problems that fulfill their 

curiosity, as well as to help students comprehend a theory or concept about what they have studied 

(Gunawan et al., 2019). An inquiry-oriented approach offers a teaching strategy where students 

actively use scientific approaches for reasoning and making explanations about design, 

information, and evidence (Stender et al., 2018). Students learn how to process information 

scientifically, design investigations, evaluate evidence and information, and draw conclusions 

(van Uum et al., 2017). In the science inquiry learning process, it is expected that young children 

will not only regard inquiry as a learning method but will also gain and apply scientific knowledge 

through inquiry (Arnold et al., 2014). The fact that children are naturally inclined to explore, 

question, discover, analyze, create, and innovate makes it easier for them to adapt to the 

challenges of the 21st century (Tutkun, 2023).  Additionally, if children are equipped with 

research and observation skills from preschool, they are more likely to experience high-quality 

science education (Bahar & Aksüt, 2020).  

A learning model that suits the 21st century not only encompasses a scientific approach but 

also integrates the use of technology (Novitra et al., 2021). Inquiry-based learning that 

incorporates the use of technology is becoming more popular in science curricula around the 

world (Pedaste, Ma¨eots, et al., 2015). Therefore, this study employed coding games using 

educational robots. This activity was carried out while the children were exploring and playing 

(Dejonckheere et al., 2016), allowing them to enjoy the learning process through robotic coding 

games.  

Robotic coding is beneficial for children because robotic coding can enhance their 

creativity, problem-solving ability, critical thinking, communication, collaboration, and decision-

making skills (Arís & Orcos, 2019; Coşkunserçe, 2021; Guven et al., 2022). Coding encompasses 

a wide range of fundamental mathematical, scientific, and communication skills (Lee, 2020). 

Coding can be taught to children from an early age (Bers, 2019) to promote their conceptual and 

creative skills and provide a strong foundation for critical and technical competencies (Monteiro 

et al., 2021). Additionally, coding provides children with valuable intellectual structures (Su et 

al., 2023).  

Recent studies reveal that learning coding in early years has positive impacts on behavior, 

knowledge, and skills in various areas such as problem-solving, computational thinking, and 

mathematical reasoning skills (Bers et al., 2014; Çankaya et al., 2017; Somuncu & Aslan, 2022; 

Sullivan & Bers, 2016). Many researchers also state that coding in early childhood is not just a 

technical skill but a new form of literacy and self-expression essential for mastering 21st-century 

competencies (Resnick, 2017). Thus, early childhood educators need to provide children with 

authentic, engaging experiences related to coding. his can begin with familiar daily routines or 

experiences, helping children develop habits of coding and independent exploration (Lee, 2020). 

Therefore, in this study, the coding robots used were equipped with storybooks and themed 

carpets corresponding to the stories, such as morning routines, social interactions, transportation 

activities, and ecological conservation. These coding games are not only integrated with children's 

daily activities but also introduce new knowledge and environmental awareness.  

Morning routines typically include bathing, having breakfast, cleaning the house, and other 

daily tasks. Activities in the social environment include things that should be done in playgrounds, 

restaurants, malls, shops, and pharmacies. Public transportation activities include rules that must 

be followed at bus terminals, buses, gas stations, airports, and train stations. Plant and 
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environmental conservation activities discuss plant and ecological problems and how to maintain 

plant and environmental sustainability. 

Although scientific inquiry has become one of the most effective methodologies for 

learning science, research focusing on preschool-aged children remains limited (Zudaire et al., 

2022). In addition, Eti & Sigirtmac (2021) suggest that future research focuses on the 

development of science inquiry achieved by children. Therefore, the current research addresses 

this gap by examining the development of children’s scientific inquiry skills. His research differs 

from previous studies that focused primarily on developing computational thinking in 

preschoolers through coding games (Critten et al., 2022). Instead, this study explores how coding 

games can be used to develop scientific inquiry skills, thereby supporting the formation of a 

generation equipped with 21st-century competencies.  

METHOD 

A qualitative descriptive research design was used in this study to comprehensively explore 

science inquiry skills in early childhood that are developed by using coding games. Research 

respondents were selected using a purposive sampling technique. The criteria for research 

respondents in this study were a) kindergarten class B children aged 5-6 years; b) located in 

Semarang, Central Java, Indonesia; and c) the school was registered with the Indonesian 

Kindergarten Teachers Association (IGTKI). The respondents of this research were 16 

kindergarten schools, with four students and one teacher at each school. In collecting data, 

researchers directly visited the research locations to observe children playing coding using robots 

in class, interviewed the teachers regarding the research focus, and documented the activities. In 

collecting data, code was used for each child, namely C1, C2, and so on, and for each 

kindergarten, the code used was P1, P2, and so on. Before conducting the research, researchers 

obtained informed consent from the principals of each kindergarten. 

During the observation, researchers recorded the observation using mobile devices. 

Regarding the interview, researchers used a semi-structured interview. Researchers interviewed 

teachers one by one after class hours were over. For the data analysis, researchers used NVivo 12 

software, a qualitative data analysis program that helps researchers organize, code, and analyze 

qualitative data such as interviews, text, audio, video, and images. 

FINDINGS AND DISCUSSION 

Findings 

This research reveals that coding games can develop seven primary science inquiry skills: 

arguing based on existing evidence, identifying problems, analyzing and interpreting data, 

evaluating and communicating findings, planning and conducting investigations, asking 

questions, and constructing explanations. 

In this coding game, children perform coding activities to predict the destination, route, and 

the number of steps the robot must take to reach its destination by pressing the remote on an 

Android cellphone. The teacher reads a story, and then the child moves the robot on the themed 

carpet, according to the storyline read by the teacher, using the remote on the cellphone screen 

(see Figure 1 & 2). If the remote is pressed once, the robot moves one step on the carpet; if the 

remote is pressed twice, the robot moves two steps; if the remote is pressed three times, it moves 

three steps, and so on. If the child presses the up arrow, the robot moves forward; if the down 

arrow is pressed, the robot moves backward; if the right arrow is pressed, the robot turns right; if 

the left arrow is pressed, the robot moves left; and if the 45-degree arrow is pressed, tilted arrow 

to the right or left, the robot turns slightly in that direction. 

In addition to being based on the story read by the teacher, children also get the opportunity 

to operate the robot freely, exploring various destinations available on the carpet. During this 

learning process, children show great enthusiasm because the use of coding robots provides 

innovative, engaging, and practical learning media that connect with real-life contexts.  Through 

this themed robot game, children and teachers explore various daily activities, both at home and 

in social environments.  
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Figure 1. A Child Moved the Robot by Pressing the Buttons on the Cellphone Screen, 

according to the Story Read by the Teacher 

 

 
Figure 2. Two Children Collaborated, Moving Robots to Explore Places on the Carpet 

according to Their Own Will 

 

Coding that children do while playing with robots in this study are: a) children learn how 

to turn robots on and off; b) children learn the function of buttons on a cell phone to move the 

robot; c) children learn the symbols on the carpet where the robot moves; d) children learn that 

robots must do activities in sequence according to the story read by the teacher; e) children operate 

the robot by pressing the remote buttons so that the robot performs activities according to the 

sequence of the story, breaking down each activity into smaller steps (e.g., when the remote is 

pressed once, the robot moves one step; when pressed twice, it moves two steps, and so on); f) 

children learn fundamental control structures, for example cause and effect, which emerge as they 

use the remote to move the robot forward, backward, right, left, and diagonally; g) children learn 

specific programming instructions that are in accordance with the programming language of their 

choice, namely: children move the robot to rotate at an angle (45 degrees) so that the robot moves 

according to its destination; h) children build simple programs using easy cause and effect orders, 

namely: children press the up arrow and the robot moves forward, children press the down arrow 

and the robot moves backward, children press the right arrow and the robot turns right, children 

press the left arrow and the robot moves left, children press the 45 degree tilted arrow to the right 

or left and the robot turns slightly to the right and/or left; i) children make plans, execute them, 

and refine those plans to ensure the robot reaches its intended goal; and j) children identify and 

correct errors in their coding sequences, for instance, when children move the robot in the wrong 

direction or not according to the target, then children will correct the arrow code used on the 

remote. While playing this game, children's behavior shows science inquiry skills, as seen in Table 

1 (Appendix 1).  

 

Discussion 

The In this study, the coding stages done by children were in line with previous research 

done by Bers (2019), as seen in Table 2. 
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Table 2. Comparison of coding stages in this research with previous research 
Coding and decoding stages for children 

(Bers, 2019) 

Coding that children do while playing with robots in this study 

Learning interface concepts (e.g., on and 

off) 

Children learn how to turn robots on and off. 

Learning a limited set of symbols 

(syntax) and grammar rules in a 

programming language 

Children learn the function of buttons on a cell phone to move the 

robot. 

Children learn the symbols on the carpet where the robot moves. 

Children learn that robots must do activities in sequence according to 

the story read by the teacher. 

Children operate the robot by pressing the remote button so that the 

robot performs activities according to the sequence of the story read 

by the teacher, in which the child breaks down each activity into small 

steps; if the remote is pressed once, then the robot will move one box 

on the carpet; if the remote is pressed twice, then the robot will move 

2 boxes on the carpet, and so on. 

Understanding that sequencing matters 

and that different orders (symbols) put 

together result in different behaviors  

Children learn basic control structures, such as cause and effect, which 

emerge as they use the remote to move the robot forward, backward, 

right, left, and diagonally. 

Children learn specific instructions for programs that are in 

accordance with the programming language of their choice; namely, 

children move the robot to rotate at an angle (45°) so that the robot 

moves according to its destination. 

Children create simple programs with simple cause-and-effect 

commands; namely, children press the up arrow and the robot moves 

forward, children press the down arrow and the robot moves 

backward, children press the right arrow and the robot turns right, 

children press the left arrow and the robot moves left, and children 

press the 45-degree tilted arrow to the right or left and the robot turns 

slightly to the right and/or left. 

Learning how to do simple debugging by 

trial and error 

Children make plans, then run the robot according to the plans they 

make, and debug errors so that the robot runs according to its purpose. 

Children identify and correct grammatical errors in the code; namely, 

when children move the robot in the wrong direction or not according 

to the target, then children will correct the arrow code used on the 

remote. 

 

The science inquiry skills that were develop in this study are in line with previous research done 

by Lou, et al. (2015) and Örnek & Alaam (2024), as seen in Table 3. 

 

Table 3. Comparison of science inquiry skills developed in this study with previous research 
Science Inquiry Skills  

(Lou, et al., 2015) 

Science Inquiry Skills  

(Örnek & Alaam, 2024) 

Science Inquiry Skills in this 

Research 

Identifying questions Engaging students with questions Asking questions 

Planning Answering questions using 

evidence 

Identifying problems 

Collecting data Formulating explanations from 

evidence 

Planning and conducting 

investigations 

Analyzing and describing data 

Explaining results and drawing 

conclusions  

Connecting explanations to 

scientific knowledge 

Arguing based on the existing 

evidence 

Recognizing alternative 

explanations and predictions 

Communicating and providing 

explanations 

Analyzing and interpreting data 

  
Evaluating and communicating 

    Constructing explanations 

 

Asking questions 

By posing questions, children can get the information they need from their surroundings, 

select who they ask questions to, ask about invisible things, talk about abstract ideas or feelings, 

and draw attention to features of the same thing (Ruggeri et al., 2021). In addition, asking 

questions to seek information effectively is essential for preschoolers’ independent learning 

(Ruggeri & Lombrozo, 2019). The skill of asking questions demonstrates that children’s 
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coordination of complex cognitive skills enables them to initiate and direct pedagogical 

exchanges and serves as a stimulus for them to learn from others (Ronfard et al., 2018).  This is 

consistent with the findings of preschoolers in the US and UK, which highlight the importance of 

children asking questions as a tool for learning from others (Ünlütabak et al., 2019). 

In this study, skill in asking questions was shown by children paying attention, wondering, 

and asking questions about the material when teachers gave information about robots. 

 

Identifying problems 

Through problems, students can evaluate and refine the efficacy of their understanding, 

reasoning, and approach to solving problems. It is believed that when students engage in complex 

and ill-defined problems, their discussions and problem-solving processes become more 

sophisticated, promoting creativity, reasoning, and evidence-based solutions (Kim & Pegg, 2019). 

Identifying a problem is the initial step in solving a problem. When this stage is carried out 

correctly, potential and effective solutions are more likely to emerge (Kember, 2018). Problem 

identification has a crucial role because it has the following functions: a) Foundation for problem-

solving: identifying the problem is the foundation on which effective problem-solving is built. 

Without recognizing the existence of a problem and understanding its nature, it is difficult to find 

potential solutions; b) Focus and direction: Identifying a problem provides focus and direction in 

the problem-solving process. It clarifies what needs to be addressed and helps individuals or teams 

avoid wasting time and resources on unrelated matters; c) Prevention: identifying problems early 

can prevent them from becoming large and complex; d) Efficiency: identifying problems 

efficiently simplifies the problem-solving process. When the real problem is identified, it is easy 

to find the most appropriate and efficient solution; e) Informed decision-making: identifying 

problems facilitates making the right decisions. It allows individuals or teams to gather relevant 

information, assess potential solutions, and make informed choices; f) Continuous improvement: 

in many aspects of life, identifying problems is the first step towards continuous improvement; g) 

Gaving time and resources: failing to identify problems can result in wasting time and resources 

on ineffective solutions or even making the problem worse. Early recognition can prevent such 

inefficiencies; and h) Learning opportunities: identifying problems provides valuable learning 

opportunities. This encourages individuals to think critically, seek information, and engage in 

problem-solving exercises, as well as encourages personal growth and development (Mustapha, 

2023). 

In this study, problem-identification skills were demonstrated by students being able to (a) 

build structures and design solutions to address challenges in the game,, (b) recognize aspects that 

required repair or improvement, (c) discuss possible solutions or ideas that could make something 

work better, and (d) observe the properties of objects and materials to understand how they work 

 

Planning and conducting investigations 

Planning an investigation is considered a higher-order thinking skill that relies on students' 

ability to think ahead (such as predictive reasoning) and to visualize the steps needed to solve a 

problem (Macmillan Education, 2019). When students actively participate in planning and 

carrying out investigations, they learn through experience which strategies are effective, and 

which are not (Duschl & Bybee, 2014). 

In this study, the skills of planning and conducting investigations were demonstrated by 

children who can: (a) generate new ideas for exploration, (b) engage in a fearless exploration of 

the environment as children move the robot around the places in the story, based on their own 

will, (c) investigate through trial and error, such as children being able to change coordinates 

when they feel the direction is not right, and (d) ask predictive questions such as "What will 

happen if ...?"  

 

Arguing based on existing evidence 

The literature has consistently shown that children possess the ability to argue from an early 

age (Rapanta et al., 2025). Argumentative skills include constructing arguments, confutation, and 

counterarguments (Rapanta, 2019). These skills help students evaluate the information critically, 
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enabling them to make informed and evidence-based decisions (Noroozi et al., 2020; Songsil et 

al., 2019). During argumentation, students are expected to present claims supported by relevant 

evidence and logical reasoning (Jumadi et al., 2021; Ping et al., 2020). Furthermore, 

argumentation is a fundamental component of critical thinking (Davies, 2015). When students 

think critically, they provide reasoned arguments that support their beliefs or conclusions (Rosidin 

et al., 2019). Critical thinking, in turn, is regarded as essential for success in modern, 

technologically advanced, and information-rich societies (Murphy et al., 2016).  

 

Analyzing and interpreting data 

Understanding, identifying, and avoiding inaccurate information is essential during the 

learning process. Therefore, children need to be equipped with the ability to analyze and interpret 

information accurately so that they are not easily misguided (Brosseau-Liard, 2017). This aligns 

with the findings of Pols et al. (2021), click or tap here to enter text. which revealed that students 

require structures guidance to enhance their analytical and data interpretation of data skills, as 

they often face challenges in these areas. 

To effectively use data, students must be able to: a) identify variation, such as objects that 

vary in size, weight, color, use, attractiveness; activities that vary according to who takes part and 

what is achieved; and human characteristics such as height, opinions, and roles; b) classify 

information, for example by color, function (objects with spouts are good for pouring, objects 

with lids are good for storing), taste (my favorite drink is milk); shape (pencils, ballpoint pens, 

markers are writing tools but have different shapes), form (triangle, square, circle), etc.; and c) 

sorting information: objects are classified into stacks, plants are divided into fruiting and non-

fruiting plants by stating the criteria for each (Platas, 2023). 

The results of this study indicate that children’s data analysis and interpretation skills were 

demonstrated when they were able to: (a) share experiences and observations with others, (b) 

identify and predict changes in natural or artificial phenomena, and (c) recognize and describe 

similarities and differences between objects, while also providing logical reasons or evidence to 

support their observations. 

 

Evaluating and communicating 

Children are active social learners who analyze and evaluate the meaning of evidence 

according to the evidence’s source (Gweon, 2021). Recent research also indicates that children 

can assess the plausibility of a claim even when limited evidence is available (Butler et al., 2018). 

Moreover, communication skills are a process needed to apply knowledge construction and 

problem-solving in the real world successfully (Stehle & Peters-Burton, 2019). Effective 

communication involves connecting ideas or products to the needs and perspectives of others 

(Warin et al., 2016) and requires students to choose appropriate media and tailor their messages 

according to the audience (van Laar et al., 2017). 

In this study, the skill in evaluating and communicating is demonstrated by students being 

able to (a) document their identification results and share information about object or materials; 

(b) compare objects, structures, systems, and living things; (c) articulate similarities and 

differences, such as recognizing that trees consist of different parts, namely roots, trunks, 

branches, and leaves; (d) answer and ask questions; and (e) discuss their investigative findings 

collaboratively. 

 

Constructing Explanation 

Children's skill in constructing explanations plays a crucial role in learning (Legare, 2014; 

Legare & Gelman, 2014). Research conducted by Legare & Lombrozo (2014) shows that 

explanations are an effective mechanism for supporting causal learning in early childhood, as it 

directs children’s attention toward causal mechanisms and promotes the formation of 

generalizations. Constructing sound scientific explanations helps students develop scientific 

literacy and reasoning abilities (Moore & Wright, 2023). Developing scientific explanations 

requires integrating several skills, such as generating ideas, organizing reasoning, and expressing 

arguments clearly (Graham et al., 2020). The fundamental goal of a constructed scientific 
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explanation is to answer “why” or “how” questions (Federer et al., 2015). In this study, the skill 

of constructing explanations was demonstrated when children shared ideas with their peers about 

why and how certain phenomena occurred, showing their ability to reason casually and 

collaboratively. 

CONCLUSION 

Researchers studied science inquiry skills in early childhood through coding games using 

robots. This study has a positive impact on children’s scientific thinking and inquiry abilities. 

Specifically, coding activities were found to develop seven core science inquiry skills, namely: 

arguing based on existing evidence, identifying problems, analyzing and interpreting data, 

evaluating and communicating, planning and conducting investigations, asking questions, and 

building explanations. Furthermore, this study raises awareness that the integration of robotics in 

coding activities not only enhances children’s inquiry-based science learning but also introduces 

innovative and enjoyable learning experiences that are easily embraced by young learners. Future 

research is recommended to explore other potential benefits of coding games for early childhood 

development, particularly in a broader educational and developmental context. 
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Appendix 1 

 

Table 1. Children's behavior that deminstrates science inquiry skills while playing with 

robotic coding 
Science Inquiry skills, 

which develop when 

children learned to code 

through robots in this study 

The most frequently occurring 

indicators in this study 

demonstrate science inquiry 

skills. 

Children's conversations while learning to code 

through robots in this study demonstrate science 

inquiry skills 

Asking questions Children pay attention, show 

curiosity, and ask questions about 

robots when teachers give 

information about the robots. 

C1: “What toys are those, Miss?” 

C5: “Can they move?” 

C6: “How to run them?” 

C10: “How to stop them?” 

C17: “The robots are cute. What kind of robots 

are they, Miss?” 

Identifying problems Children design and build 

solutions to solve problems in the 

game. 

C5: “The robot is walking too far; move back.” 

Children recognize things that 

need improvement or repair  

C4: “The forest is dirty; there is a lot of rubbish." 

C22: “The river is so dirty.” 

Children discuss possible 

solutions or ideas about what 

might make something work 

better. 

C7: “Come on, let's pick up the trash and put it in 

the trash can.” 

C25: “Let's go to the factory so the waste isn't 

dumped into the river." 

Children observe object 

properties and discover how they 

work. 

C1: “My robot won’t turn.” 

C3 responds to C1’s problem while pointing to 

the cellphone screen and saying, “Press this 

button to turn.” 

Planning and conducting 

investigations 

Children generate new ideas for 

exploration. 

C7: “After sweeping and mopping, what's next?” 

Children engage in fearless 

exploration of the environment as 

they move the robot around the 

places in the story, based on their 

own will. 

C20: “Miss, I want to play at Fluffy's house; I 

want to take Fluffy to the park. 

C3: “I want to move the robot back first, then I 

want to go to the forest.” 

Children investigate through trial 

and error as they operate buttons 

on an android phone along a map. 

C48: “…Well, it's a dead end…. I'll look for 

another way... I want to go there... not here.” 

Children ask questions such as 

“What would happen if...” 

C1: “If this button is pressed, what will the robot 

do? 

C9: “If the trash is left unattended, what will 

happen to the park? 

Arguing based on the 

existing evidence 

Children recognize and articulate 

observations and data. 

C7: “I want to go this way; it's easier." 

C31: I want to take the bus; I'll buy a ticket first.” 

C11: “Oh, the river is dirty because of the waste 

from the factory.” 

Children identify attributes or 

characteristics of 

objects/materials. 

C27: “The plane's departure gate is there.” 

C16: ”Don't put the towel down; there's a 

clothesline. Put it there.” 

Analyzing and interpreting 

data 

Children explain ideas, make 

predictions, and tell differences 

about weather, animal behavior, 

seasonal changes, and other 

natural phenomena based on 

experience or prior knowledge. 

C3: “Don't go past the river; you'll fall in. Just go 

this way.” 

C14: “The river is really dirty; poor fish, they 

could die." 

Evaluating and 

communicating 

Children identify and predict 

changes in things/phenomena 

(natural/artificial)  

C32: “Why are all the trees being cut down...it's 

hot." 

C55: “If it's like this, it'll flood.” 

Children recognize and describe 

similarities and differences 

between objects and can provide 

reasons/evidence. 

C40: “Supermarkets are smaller than malls.” 

C42: “Supermarkets are smaller than malls.” 

Children document their findings 

and share information about 

objects/materials. 

C50: "If you shop at the mall, just bring a cloth 

bag, because using a plastic bag can damage the 

environment." 
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C60: “Trees have big roots, tall trunks, and lots of 

leaves.” 

Children compare and articulate 

similarities and differences 

among objects, systems, or living 

things, e.g., parts of a tree such as 

roots, trunks, branches, and 

leaves. 

  

Constructing explanation Children answer and ask 

questions. 

C44: “Why can't it be with the yellow one?" 

Children discuss about 

investigations. 

C33: “The river is so dirty; why is that?” 

Children share ideas with peers 

about why and how things 

happen. 

C22: “Oops, it fell in. Oops, it fell in again. It 

walked on the sea?” 

C15: “You know, there's a factory there; the 

waste is dumped into this river. That's why the 

river is dirty.” 

 


