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Why are you here today?

Take a moment to think and be ready to discuss.



Learning Target

To gain understanding of STEM, and develop some practical 
approaches to integrating STEM elements in the classroom.



Essential Question

How can I engage students with authentic, real world scenarios that tie 
critical thinking and problem solving to content area TEKS?





What is STEM?
STEM is an acronym for Science, Technology, Engineering and Math education. 
We focus on these areas together not only because the skills and knowledge in 
each discipline are essential for student success, but also because these fields 
are deeply intertwined in the real world and in how students learn most effectively.



“Science is more than a school subject, or the periodic table, or the properties of 
waves. It is an approach to the world, a critical way to understand and explore and 
engage with the world, and then have the capacity to change that world.”

Barack Obama - 2015

Science



Technology
Find practical ways to integrate technology to solve problems.

1. Presentation modalities

2. Collaborative approaches to problem-solving

3. Research

4. Data organization and analysis

5. CAD / design

6. Prototyping (3-D printing)

7. Gamification



Engineering



Mathematics
Collect and analyze data - Determine potential linear relationships and graph them to make 
sense of them. 

Introduce students to equations and relationships between variables. What happens when 
one increases/decreases?

Example: Force = Mass x Acceleration



Mindset Shift



Mindset Shift
FROM THIS

TO THIS



STEM Essentials
1. Explicit learning outcomes

2. Engineering design process

3. Student autonomy

4. Rigorous learning

5. Problem-based learning

6. Industry connections

7. Personalized instruction

8. Professional development



Problem-Based Learning
Problem-based learning (PBL) is a student-centered pedagogy in which 
students learn about a subject through the experience of solving an open-ended 
problem. Students learn both thinking strategies and domain knowledge.

Pros/Cons



Performance Tasks
Authentic, real world scenarios that offer students opportunities to apply their learning to 
novel contexts. 

Can be a day or many weeks in length



Role of the teacher
1. Pose a clear, well-defined problem that is difficult to answer. Messy is good!

2. Create a framework for students to do necessary research or receive required content 
information. 

3. Rubrics, rubrics, rubrics!

4. Serve as a facilitator for student learning and help students locate necessary 
information and resources to solve the problem.

5. Consultation

6. Peer feedback and evaluation systems

7. Presentation facilitation and feedback - entrepreneurial connections



Example Lessons
Water balloon launching lab

Concept: Potential and kinetic energy



Example Lessons
Thermos design:

Concept - Heat transfer



Example Lessons
Earth’s Layers and seismic 
activity: Connected?

Concept: Earth’s layers and 
building models



Integrating STEM in cross-curricular
-Begin with social studies TEKS as a starting point for developing cross-curricular STEM 
projects. This is the toughest subject area to integrate, but can be accomplished by 
focusing on problems of the time period/major events.

-Next, integrate science TEKS that may connect to the problem. 

-Then integrate math TEKS that may support the project.

-Lastly, determine how ELA may support the project through research, presentation, or 
written expression.

Example topic: (A)  describe and explain the effects of physical environmental processes such as erosion, ocean currents, and 
earthquakes on Earth's surface



Questions?



Resources / Citations
http://www.ed.gov/stem

STEM Essentials

PBL


