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Science in STEAM education 

“The intrinsic beauty of science and a fascination with how the world works have driven 
exploration and discovery for centuries” 1. 

From an early age, individuals act as natural scientists while seeking to understand how the 
physical world works. In trying to understand how the natural phenomena occur and function, 
they employ procedures similar to those followed by natural scientists. Normally, they begin with 
a question about a phenomenon, such as “How day and night occur?” or “What causes the 
formation of clouds?” and proceed by developing possible theories that provide explanations to 
their questions. In a similar way, scientists formulate empirically answerable questions about the 
phenomena they are studying, make a research in the related literature to see what is already 
known, develop hypotheses that derive from their questions and the background information 
they obtained through research, collect data/evidence either through designing and performing 
experiments or using secondary data from existing databases, analyze the data and provide 
explanatory answers to the initial questions. This process describes the so called “inquiry-based 
approach”, an approach that has been proposed by the science education community to denote 
all tasks that students are supposed to engage with while doing science in an authentic and 
scientifically oriented way. 

In the context of the Polar Star project, we suggest the Inquiry Cycle designed in the PLATON 
project adjusted to STEAM education (see below). We firstly present a figure of the cycle and 
suggest (by using different colours) in which phases each other STEAM discipline could be 
embedded. We then describe each phase and suggest, with the colour associated with each 
discipline, an addition/adjustment you can employ in order to embed a tool and/or a practice 
associated with a specific discipline. For additional information regarding the suggested tools, 
you can take a look in the description of each discipline.    

It is noted that you can make your own adjustments based on your students’ needs and interests, 
the problem at hand, etc. and if you are accustomed to a different inquiry cycle (e.g. inquiry-
based learning cycle by Pedaste et al.2) you can make similar adjustments to it like the ones 
presented in the description of the cycle below. Technological tools could be utilized in all the 
phases of the inquiry cycle, depending on the context you have chosen to work with (you can 
find suggested tools in the section about technology). 

 

 

 
1 National Research Council. 2012. A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. 
Washington, DC: The National Academies Press.  
2 Pedaste, M., Mäeots, M., Siiman, L. A., De Jong, T., Van Riesen, S. A., Kamp, E. T., ... & Tsourlidaki, E. (2015). Phases of inquiry-
based learning: Definitions and the inquiry cycle. Educational research review, 14, 47-61. 

http://platon-project.eu/sites/default/files/IC_How%20to%20use%20guide.pdf
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Figure 1. The adapted Inquiry-based Learning Cycle of the PLATON project retrieved from: http://platon-
project.eu/sites/default/files/IC_How%20to%20use%20guide.pdf . The different colors denote the association of the different 

phases with certain STEAM disciplines (Black: Technology, Green: Engineering, Purple: Art, Yellow: Maths) 

  

http://platon-project.eu/sites/default/files/IC_How%20to%20use%20guide.pdf
http://platon-project.eu/sites/default/files/IC_How%20to%20use%20guide.pdf
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Description of the PLATON Inquiry Cycle and suggestions for embedding STEAM disciplines:  

1.Setting the scene: This phase is about stimulating students’ interest and curiosity towards the problem, 
question or topic to be addressed. During this phase, the topic of instruction is introduced through a 
presentation of a problematic situation. Try to set your scene by connecting the topic you want to 
introduce to something that is already familiar to the students, something from their everyday life or 
something that is important to them. Try to make this introduction as interactive as possible.  

2.Looking back: Encourage your students to identify all the concepts that they know of and are related to 
the problem under discussion and make the correct connections among them. Use art tools (e.g. personal 
geography, brainstorming boards, etc.) to facilitate this process and to allow your students to express 
their knowledge and opinions in an interactive and creative way. Discuss what they already know or 
think about the ideas being brought up. Remind them about previous learning instances where relevant 
materials were studied. Ask them to connect the main concepts with different relevant domains.  

3.Making predictions and asking questions: This phase is about students understanding the problem 
presented and getting an idea of how they are going to work on it in order to solve it. Invite your students 
to set the questions they are going to investigate and make some preliminary predictions or hypotheses 
or both. The questions set, should focus on how to investigate the problem at hand. Students’ hypotheses 
and predictions should be around the questions they have set.  

4.Setting up a research or experiment: During this phase, students set a plan to investigate the problem 
at hand. Students should design a plan that will help them answer their questions. Their plan could involve 
an experiment during which they will have to collect data or make observations (or both). In doing so, 
they can identify the types of variables involved (e.g., numerical, categorical), the measurement units 
of the variables, as well as and mathematical tools and procedures they will need to implement in order 
to collect and analyze their data. Instead of an experiment, this phase could involve the collection of 
information through a research investigation process or the initial identification of possible solutions.  

5.Experimenting and gathering data: During this phase, students investigate the problem at hand and/or 
test the possible solutions (e.g. developing a model) by using the mathematical tools and procedures 
they have chosen in the previous phase. Make sure students always keep in mind what the problem is 
and why they perform each step. They need to have a clear understanding of the connection between the 
investigation, the questions they have set and the hypotheses they have made.  

6.Working with data and drawing conclusions: In this phase students go through their data, analyze 
them and make meaning out of them. Data could be in the form of measurements, images from 
observations, input from online sources or handwritten observations. Data analysis could involve some 
extra calculation graphs, tables and identification of patterns or simply extraction of information from 
images. Once students are done with processing their data, it is time to interpret them and draw 
conclusions. To do this, they always need to keep in mind where they started from; what is the question 
they are trying to answer.  

7.Communicating and reviewing of findings: Students share their inquiry process and results with others 
(peers, school, community etc.). This phase involves the process of presenting and discussing the whole 
inquiry process or a specific step, as well as having peers critique and comment on the process and the 
results presented. There are various artful ways that students can choose to present their findings, such 
as creating a video or a short theatre show, paintings etc. During the communication process, you can 
also present engineering examples which were created as solutions of the problem the students faced 
during this inquiry cycle and/or which were based on the knowledge also gained by the students. 
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