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What is STEM? 
  
Even though STEM and ESTEM are acronyms for “Environment”, “Science”, “Technology”, 
“Engineering” and “Math”, they aren’t taught separately but woven together in lessons that 
allows students to work in teams to solve problems or engineering challenges.  As the students 
collaborate in designing a solution to the challenge they are trying to solve, they are engaged in 
engineering, whether it’s creating Gingerbread man trap in kindergarten, a musical instrument in 
3rd grade, an arcade game in 6th grade or when 7th grade students repurposed recycled materials 
into a useful new product as part of their “Frankenstein Design” challenge.  STEM could as 
easily stand for “Student questions”, “Teacher questions”, “Engagement” and “Motivation”. 

 
When kids use teamwork to solve a problem or investigate important issues like developing new 
ideas for sustainable agriculture or historical events in American history they need to use 
effective reading strategies.  Language arts and literacy are essential parts of learning and STEM 
education because kids reading many different non-fiction materials such as books, magazines, 
articles and information on websites.  All the information they are gathering and learning 
students keep records of in their own STEM journals or notebooks.   
 
Their STEM journals are their own personal record of learning and the kids are proud of the 
work they’ve done in their journals.  In a recent survey, of over 500 students enrolled in the 
Owatonna STEM program, a majority of students wrote about how much they enjoy using their 
STEM journals in class.  Writing, drawing, recording and analyzing data, drawing and making 
observations are all kept in their journals.  As students create their STEM Book of Learning, 
teachers have noticed they kids are writing far more with high vocabulary and making better 
connects between what they are doing in class and real life.  Students are expanding their skills 
in technical drawing, making predictions, conducting experiments and finding the answers to 
their own questions.  STEM is about building connections with real-life learning where kids 
make connections between what they observe, what they read, what they write and what they 
calculate.   
 
What does a STEM classroom look like? 
  
When students walk into a STEM classroom it might not appear very different but the teaching 
and learning have become very different from what a traditional classroom was like.  All 
teachers are still required to cover the Minnesota State Content Standards and the school 
district’s Enduring Understandings and Learning Targets, but how teachers approach their 
instruction has moved away from relying on worksheets, scripted curriculum and rote learning.  
Also, topics studied in class are centered on pertinent, real life situations, events or problems 
which allow students to see how subjects like, math, reading, language arts, science or 
technology are all interconnected. 



The activity in the Owatonna STEM classes is engaging and focused on students sharing ideas 
and collaborating in teams.  The classrooms have students siting in groups, pods or around 
tables.  Teachers may work with the whole group introducing new concepts or sometimes they’re 
supporting a team of students solving a problem or engineering challenge, or the teacher may 
work one-on-one with a student who might be struggling.  STEM teaching encourages students 
to explore for themselves, empowering them with hands-on learning.  A 5th grader from 
McKinley Elementary STEM School said it best on they survey, “I love STEM because we get 
to do the projects instead of just sitting and watching our teacher do everything.” 

 
STEM isn’t always happening inside the classroom or building but learning is taking place 
outdoors.  Since STEM teaching seeks to integrate as many subject areas as possible, teachers 
are working to give students as many real life experiences as well.  This includes STEM 
experience in the field, where students take their field journals outside and spend time observing 
natural phenomena, collecting specimens or conducting experiments and recording measurement 
data.  Students are identifying and measuring trees, collecting water samples from rivers, 
monitoring weather, releasing Monarch butterflies that were reared in class or exploring Willow 
Creek Nature Area to create environmental awareness and a “Sense of Place”. 

 
The world our children are growing up in is changing quickly and the jobs or careers they will 
have are yet to be created.  When Owatonna students are given the opportunity to be creative, 
solving problems and challenges through teamwork and collaboration they are learning the 
necessary skills of the future.  It is from integrating the teaching of subjects like science, 
technology, engineering and math with language arts, social studies or art that we have seen 
student interest in school and learning take off.   
 
Current research also shows that when students see real meaning to what they are doing in the 
classroom, they step up to the challenges to do the best they can to meet them.  Most 
importantly, students’ performance in school dramatically improves when they have a positive 
attitude and self-confidence in learning.  Research our own program helps guide our STEM 
teachers on how to best reach our kids.  For the survey question, “What would you tell other 
students about what learning is like at a STEM school?” one student wrote: “I would say they 
should come to a STEM school because it made a big difference in my life.”  Owatonna STEM 
& ESTEM teachers have taken this idea to heart and work every day to make a difference in each 
and every student they teach. 
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