
STEM Processes  
 

Engineering Design Process - Primary Level 

 

Source: Engineering is Elementary 

 

 

 

 

 

 

 

 

 

 



 

Engineering Design Process - Elementary/Middle/High School/Beyond 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Technology Integration Process 

 

 
 



Mathematical Practices  

 

Practice Description 

MP1: Make sense of 
problems and 
persevere in solving 
them. 

Students comprehend the problem, consider the context, identify 
important information, formulate and enact a plan to solve, then 
refine and justify their work. Perseverance develops as students try 
different approaches and strategies until a valid solution is found.  

MP2: Reason abstractly 
and quantitatively.  

Students make sense of quantities and their relationships in problem 
situations. They bring two complementary abilities to bear on 
problems involving quantitative relationships: the ability to 
decontextualize—represent it symbolically and manipulate the 
representing symbols —and the ability to contextualize, to pause as 
needed during the manipulation process in order to understand the 
symbols involved. Quantitative reasoning entails habits of creating a 
coherent representation of the problem at hand; considering the 
units involved; attending to the meaning of quantities, not just how to 
compute them; and knowing and flexibly using different properties of 
operations and objects. 

MP3: Construct viable 
arguments and critique 
the reasoning of others. 

Students understand and use stated assumptions, definitions, and 
previously established results in constructing arguments. They make 
conjectures and build a logical progression of statements to explore 
the truth of their conjectures. They are able to analyze situations by 
breaking them into cases, and can recognize and use 
counterexamples. They justify their conclusions, communicate them 
to others, and respond to the arguments of others. They reason 
inductively about data, making plausible arguments that take into 
account the context from which the data arose. They also able to 
compare the effectiveness of two plausible arguments, distinguish 
correct logic or reasoning from that which is flawed, and—if there is 
a flaw in an argument—explain what it is.  

MP4: Model with 
mathematics. 

Students can apply the mathematics they know to solve problems 
arising in everyday life, society, and the workplace. They are able to 
identify important quantities in a practical situation and map their 
relationships using such tools as diagrams, two-way tables, graphs, 
flowcharts and formulas. They can analyze those relationships 
mathematically to draw conclusions. They routinely interpret their 
mathematical results in the context of the situation and reflect on 
whether the results make sense, possibly improving the model if it 
has not served its purpose. 
 



MP5: Use appropriate 
tools strategically.  

Students consider the available tools when solving a mathematical 
problem. These tools might include pencil and paper, concrete 
models, a ruler, a protractor, a calculator, a spreadsheet, a computer 
algebra system, a statistical package, or dynamic geometry software. 
Students are sufficiently familiar with tools appropriate for their 
grade or course to make sound decisions about when each of these 
tools might be helpful, recognizing both the insight to be gained and 
their limitations. They are able to use technological tools to explore 
and deepen their understanding of concepts. 

MP6. Attend to 
precision. 

Students try to communicate precisely to others. They try to use clear 
definitions in discussion with others and in their own reasoning. 
They state the meaning of the symbols they choose, including using 
the equal sign consistently and appropriately. They are careful about 
specifying units of measure, and labeling axes to clarify the 
correspondence with quantities in a problem. They calculate 
accurately and efficiently, express numerical answers with a degree 
of precision appropriate for the problem context. 

MP7: Look for and 
make use of structure.  

Students look for patterns or ways to break up problems into familiar 
chunks. They may also identify and apply rules and properties that 
govern numbers. Students will make use of expressions or visuals to 
make connections between objects and their meaning.  

MP8: Look for and 
express regularity in 
repeated reasoning.  

Students notice if calculations are repeated, and look both for general 
methods and for shortcuts.They continually evaluate the 
reasonableness of their intermediate results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Science Practices 

1. Asking questions.  
2. Developing and using models.  
3. Analyzing and interpreting data.  
4. Using mathematics and computational thinking.  
5. Constructing explanations.  
6. Engaging in argument from evidence.  
7. Obtaining, evaluating, and communicating information.  

 

 

The three spheres of activity for scientists and engineers.  
Source: National Academy of Sciences - Framework for K-12 Science Education 


