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Title 
 
Inspire Elementary Students with Engineering 
 
 

Target Audience 
 
This course is intended for pre-service and in-service teachers of grades PreK to 6th grade. 
 
 

Prerequisites 
 
To successfully participate and complete the assignments in this course, the learner must: 

• Have past experience using the classroom computer. 
• Have past experience working with the Internet. 
• Be familiar with taking an online course or have completed the PBS “Practice Learning 

Online with TeacherLine” course. 
• Be familiar with elementary educational content. 
• Have access to a classroom or group of students in order to complete an implementation. 

 
 

Course Description 
 
Learn to inspire elementary students by integrating engineering principles in the PreK- 6th grade 
classroom. This course will familiarize teachers with the engineering design process and 
development of model eliciting activities, which will help to engage students with hands-on, 
problem-solving engineering activities that also meet national standards. Learners will design an 
authentic problem-solving activity and test it in the classroom. This engineering activity will 
require students to develop hands-on solutions for a client and then test the model they 
developed. 
 
 

Instructor/Facilitator 
 
See instructor/facilitator sheet. 
 
 

Credits 
 
To be determined by college or university. 
 
 

Goals 
 
The overall goal of this course is for learners to integrate engineering design principles into the 
elementary curriculum. 
 
By the end of this course, learners will: 

• Recognize the role of technological and engineering processes and their potential for 
transforming human lives; 

• Gain experience and confidence in integrating engineering processes in the PreK-6 
science and math curriculum using a Water Filtration Model Eliciting Activity; 
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• Practice methods for integrating engineering principles, specifically the use of the 
Engineering Design Process and Model Eliciting Activities into the P-6 curriculum; and 

• Recognize and be able to demonstrate strategies and habits of mind used in the 
engineering process including: analysis/analytical thinking; problem-solving with-in the 
engineering space; collaboration. 

 
 

Outline of Content and Assignments 
 
After previewing the documents in the Course Information area, learners will proceed to Course 
Content to complete the following six sessions, working through each session in order. 
Throughout the sessions, learners are asked to articulate their ideas in various forms: they are 
encouraged to reflect on their ideas and experiences in their online journal; the discussions in the 
discussion forum are designed to allow learners to glean information from other learners’ 
experiences. As a course project, learners will develop their own classroom implementation of an 
engineering education activity for an elementary school audience.  
 
This course is designed to address ISTE’s Educational Technology Standards and Performance 
Indicators for All Teachers. These standards define the fundamental concepts, knowledge, skills, 
and attitudes for applying technology in educational settings. 
This course specifically addresses the following ISTE NETS*T: 
1a, b, c; 3a  
 
Visit http://www.iste.org/standards/nets-for-teachers.aspx for a full list of the ISTE’s National 
Educational Technology Standards (NETS•T) and Performance Indicators for Teachers and more 
information about these standards. 
 
This course also addresses Center for Science, Mathematics, and Engineering Education 
(CSMEE):  National Science Standards, specifically Physical Science, Life Science, and Earth 
and Space Science Standards 
6.1, 6.2, 6.5, 6.8, 6.9. Visit http://www.nap.edu/ for more details. 
 
 
Session 1: Thinking like an Engineer 
 
Engineering curriculum presents an opportunity for students to demonstrate their problem-solving 
abilities through realistic, team-based scientific and math inquiries. In this session, learners will 
learn what engineers do and about the engineering design process. They will also reflect on the 
essential questions that will connect engineering to their current science and math curriculum.   
 
Learners will: 

• Define their professional goals and expectations for this course. 
• Explain their prior knowledge and experiences with integrating engineering principles into 

PreK-6 education. 
• Discuss who engineers are and what they do and ideas about what will surprise and 

interest students about engineers. 
• Reflect on possible essential questions for connecting engineering to current science and 

math curriculum. 
• Develop 2-3 essential questions about integrating engineering principles in the 

curriculum. (Course Project) 
 
Read 
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• “What is Engineering? An Exploration of P-6 Grade Teachers’ Perspectives” 
• “Attracting Students to STEM careers 
• Native Access to Engineering 
• Types of Engineers 

 
Write in Online Journal 

• Reflect on expectations for the course. 
• Reflect on prior knowledge and experiences related to engineering education. 
• Reflect on essential questions to guide the integration of engineering in your existing 

curriculum. 
 

Participate in Online Discussions 
• Introduce themselves to other learners. 
• Discuss the engineering design process and who is an engineer. 

 
Complete Activities and Assignments 

• Course Project Part I 
 
 
Session 2: Framework for Incorporating Engineering in the Classroom 
 
In this session, learners will explore the guiding framework for incorporating engineering into your 
classroom: Model Eliciting Activities (MEAs). They will read in-depth about the characteristics that 
distinguish a Model Eliciting Activity. In the hands-on activity of constructing a water filter in Clean 
that Dirty Water, they will begin the process of analyzing and solving an MEA. Because MEAs are 
multi-stage problems, they will continue to explore the MEA started this week through the 
different sessions of the course, and share this experience with other teachers. Learners will start 
planning the course project in this session, which will be to construct a Model Eliciting Activity that 
meets the learning objectives of their school’s curriculum. 
 
Learners will: 

• List and provide examples of the MEA principles that they currently incorporate in 
classroom instruction. 

• Design, test, and evaluate a water filtration system. 
• Apply the six principles of an MEA to begin designing an MEA for their own classroom 

instruction. (Course Project) 
 

Read 
• Developing Model Eliciting Activities for Undergraduate Students Based On Advanced 

Engineering Content”  
• “Model Eliciting Activities as a Tool to Develop and Identify Creatively Gifted 

Mathematicians” 
 

View Videos 
• Earth Water Filter 

 
Write in Online Journal 

• Reflect on MEA Principles  
 

Participate in Online Discussions 
• Discuss building their own water filter 



PBS TeacherLine Course Syllabus 

 

®

 

 
© INSPIRE, Purdue University. All rights reserved. 
STEM 420 – Introduction to Engineering Education 

  

4 

 
Complete Activities and Assignments 

• Clean that Dirty Water 
• Course Project Part 2 

 
 
Session 3: Technology in the Engineering Curriculum 
 
In this session, learners will discuss the connection between social problems and engineering. 
For many students, the importance of engineering may not become obvious until they understand 
how engineering design can be used to solve problems other people face every day. 
 
Learners will: 

• Discuss how technology is currently represented in the curriculum and what importance 
is given to the development of technological literacy skills. 

• Revise and re-evaluate a Model Eliciting Activity based on new information. 
• Reflect on the problem-solving approaches involved in an MEA. 
• Synthesize engineering education resources and apply strategies for solving social 

problems. (Course Project) 
 

Read 
 

• “Technically Speaking: Why All Americans Need to Know More About Technology, 
Chapter 1: Mandate for Technological Literacy”  

• “Assessing Elementary School Students’ Conceptions of Engineering and 
Technology”  

 
Write in Online Journal 

• Reflect on Problem-Solving in MEAs  
 

Participate in Online Discussions 
• Discuss Teaching About Technology 

 
Complete Activities and Assignments 

• Cleaner Water for Anika’s Fish 
• Course Project Part 3 

 
Session 4: Problem-Solving in Engineering 
 
In this session, learners will encounter a final iteration of Anika’s water filter problem in “Clean 
that Dirty Water Part 2”. This opportunity to re-evaluate the solution with new information is an 
important characteristic of an MEA. With additional information, learners will re-test the details 
provided in the last session. Learners will also reflect on all the stages of the Model Eliciting 
Activity completed in this course and revisit the characteristics of Model Eliciting Activities as they 
submit a draft outline of the lesson plan to peers for feedback. 
 
Learners will: 

• Discuss how modifying the information in the problem develops students’ problem-solving 
skills. 

• Re-evaluate and re-test the optimal water filter system based on new parameters 
provided by the client. 
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• Analyze the characteristics of the MEA and how it might be received by students. 
• Develop a draft for an MEA lesson plan and problem statement and review the lesson 

plans and problem statements developed by peers. 
 

Read 
• Clean that Dirty Water Part 3 

 
Write in Online Journal 

• Reflect on Problem-Solving Skills.  
 

Participate in Online Discussions 
• Discuss Developing Problem-Solving Skills. 
• Discuss MEA Lesson Plan 

 
Complete Activities and Assignments 

• Clean that Dirty Water Part 3 
• Course Project Part 4 

 
 
Session 5: Connecting Engineering to Real World Problems 
 
In this session, learners will implement their lesson plan for piloting a Model Eliciting Activity in 
their own classroom. Learners will also begin preparing to evaluate the implementation.   
 
Learners will: 

• Evaluate and discuss the potential of engineering problem solving to impact social 
problems. 

• Implement the MEA lesson plan with a group of students. (Course Project) 
• Reevaluate the essential question as it relates to the course project. 

 
Read 

• “An Attractive Engineering Option for Girls”  
 

View Videos (view 2 out of 4) 
• Water Treatment Plant  
• Urban Solutions to Water Pollution  
• Pollution Along the Rhine. 
• Farm Solutions to Water Pollution 

 
Write in Online Journal 

• Reflect on MEA Lesson Plan Implementation.   
 

Participate in Online Discussions 
• Discuss Connecting Engineering to Real-World Problems 

 
Complete Activities and Assignments 

• Course Project Part 5 
 
 
Session 6: Moving Forward 
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By this session, learners will have piloted a Model Eliciting Activity that incorporates the 
Engineering Design Process with their students. Learners will evaluate the success of their 
classroom implementation. 
 
Learners will: 

• Evaluate the effectiveness of the MEA lesson plan developed for the classroom. (Course 
Project) 

• Assess their learning in this course by comparing their prior knowledge and acquired 
knowledge.  

• Analyze the learning experience in this course by reflecting on their professional goals 
and expectations. 

 
Read 
• “The Role of Critical Reflection in the Portfolio Process” 

 
Write in Online Journal 

• Reflect on acquired knowledge. 
• Reflect on professional goals and expectations. 

 
Participate in Online Discussions 

• Discuss Implementation Reflection 
 

Complete Activities and Assignments 
• Course Project Part 5 
• Post-Course Evaluation Survey  

 
 

Schedule 
 
This course is scheduled to take approximately 30 hours to complete. The number of hours 
identified for each course reflects time spent online, but does not reflect the total time spent 
completing offline coursework and assignments. All learners are different and learners will likely 
spend double the indicated number of hours completing all coursework depending on learning 
styles and work habits. 
 
 

Requirements 
 
Learners are expected to: 

• Complete all assignments. 
• Maintain an online journal. 
• Participate and actively engage in discussions with fellow learners while contributing to 

the social construction of knowledge. 
• Be self-directed and self-motivated.  
• Ask for assistance when they need it. 

 
 

Materials (hardware, software, plug-ins) 
 
Technical Requirements 
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• Word processor 
• Internet service provider 
• E-mail 

 
 

Academic Dishonesty Policy 
 
To be inserted by university institution only. 
 

Evaluation 
 
This course is evaluated on a letter grade basis, and may be available for graduate credit. See 
graduate credit details pertaining to specific graduate credit institutions. 
 
 
 


