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Title: Education and Public Outreach for STEM Professionals 
Course Number: CI 543 
Semester: Spring 2017 
Time: Tuesdays 8:30-9:50 am 
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Instructors: Dr. Joanne K. Olson; Dr. D. Raj Raman 
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Course Description: 
 
 This course is designed to introduce engineering graduate students to current 
STEM teaching practices in public education and outreach settings. This course will 
help engineers design and successfully conduct developmentally-appropriate STEM 
education experiences. Students will learn the range of STEM education settings, the 
affordances and constraints of each, and the role of engineers and engineering in school 
and outreach settings. Students will examine and practice various teaching models 
including problem-based learning, inquiry, the learning cycle and constructivist-based 
conceptual change instruction.  
 
 This course reflects the fact that effective and appropriate teaching requires the 
systematic analysis of learning, learner characteristics, teaching strategies, 
instructional materials and educational goals. Only through a deliberate, controlled 
integration of these critical elements can individuals effectively design and implement 
high-quality educational experiences. This course promotes the development of the 
knowledge base necessary to move from engineering content knowledge to well-
reasoned, relevant and appropriate STEM teaching practice. This course is particularly 
well-suited for individuals wishing to teach in any setting, including the post-secondary 
environment. 
 
Course Objectives: 
 
Students who successfully complete this course will: 
• promote goals for STEM education aligned with educational research 
• explore human learning and thinking across the life span 
• accurately judge the appropriateness of particular STEM content issues for 

students and modify such content effectively for those students 
• plan appropriate STEM instruction that reflects research on how people learn 
• articulate the importance of teaching STEM and demonstrate the skills for doing so 

productively 
• design and present appropriate hands-on STEM lessons in an educational setting 
• engage in critical analysis of personal teaching patterns and practices 

mailto:jkolson@iastate.edu
mailto:rajraman@iastate.edu


• demonstrate professional and positive behaviors that promote learning, teaching, 
and mentoring 

 
Required Materials and Documentation: 
Required Texts: No text is required. However, articles will be required and will be 
distributed in class or via Blackboard Learn. 
 
Students with Special Needs: 
 
If you have a documented disability that may affect your ability to participate fully in 
the course or if you require special accommodations, you are encouraged to speak with 
the instructor so that appropriate accommodations can be arranged. 
 
 
Expectations and Assignments: 
 
Please note – deadlines will be provided via BBL for the major assignments. Unless 
extenuating circumstances outside your control are at play (e.g., weather, health), late 
work will be graded based on the following: First 24 h late: 20% deduction. 24 – 48 h 
late: 50% deduction. >48 h late – will not be graded. 
 
Participation and Attendance (10%): This class provides important experiences to 
develop your understanding of STEM outreach and teaching, and your abilities to 
engage in such activities. Your participation in the activities and discussions in the 
course as well as the completion of regular homework assignments are critical to your 
success. This includes being in class on time. Tardies and missed classes will 
detrimentally affect your grade because this class must be experienced and is impossible 
to “make up” in any other way.  
 
Teaching Evaluation (30%): During your field experience, you will audio-record a 
lesson that you do with a group of students. The file will be analyzed with respect to 
teacher behaviors, and your teaching patterns will be determined. Please note that this 
is not simply a personal reflection of the lesson taught—it is a systematic evaluation of 
the interactions you have with your students. You will write a 2-5 page paper that 
includes the following: 1) Accurately describe your interaction patterns from the audio 
file (with evidence), 2) Accurately describe the desired state of interaction patterns (this 
should be consistent with research on effective teaching—consult the readings!), 3) 
Compare the actual state of your teaching with the desired state represented by 
education research, and make appropriate recommendations and concrete strategies 
that will move your interaction patterns progressively toward your desired state of 
teaching, 4) Develop a written transcript of 10 sequential questions and the SATIC code 
you gave each, 5) Turn in your audiofile and completed SATIC sheet with the paper.  
 
Unit Modification and Upload (30%): Find an existing unit that is aligned with your 
education field placement curriculum. Modify this lesson to richly teach the science, 
and apply that science to an engineering context. At a minimum, all units require 
extensive work in developing a conceptual storyline (logic flow), and the Concept 
Development phase—what’s the role of the teacher? But you will also need to find other 
possible shortcomings of the lesson and modify them so that they reflect what we know 



about how people learn, and how to teach meaningful STEM concepts. You will be 
assessed on the following criteria: 1) the accuracy and appropriateness of the logic flow, 
2) the clarity of the concept development phase (how will you move students from their 
experiences to the concepts?), 3) the extent to which you accurately found the lesson’s 
weaknesses, 2) the extent to which students are learning meaningful engineering 
concepts (consider the EDP, nature of engineering, other concepts such as optimization, 
unintended consequences, role of failure, etc.). A draft of the unit is due before you teach 
it (please let me know when I need to expect this based on your school’s planning 
calendar), and the upload (with any modifications or lessons learned) is due by the first 
day of finals week. 
 
Field Placement (30%): This course will provide a field placement for you in an 
education setting. You will be partnered with a full time teacher (a cooperating teacher) 
and a student teacher from the ISU Elementary Education Program. This placement will 
require you to provide content expertise in math, science, and engineering concepts as 
requested by the teachers. In addition, you are expected to co-plan for science 
instruction, assist in finding materials, and assist with science teaching. Ensure that 
you keep the calendar up to date on the Trinect website (www.trinect.iastate.edu) and 
that you address any schedule conflicts with project staff immediately. 
 
 

AGENDA (Subject to change based on your needs!) 
 

Jan. 10  Orientation to course and new semester 
  Introduction to goals for students 

For next week, read: 
Hazen: “Why My Kids Hate Science” Note that Hazen is a scientist. 
Goodlad: “A Summary of Schooling—Some Findings and Hypotheses”  
Harrison: “Goals of STEM Education”  
Leyden: “You Graduate more Criminals than Scientists”  

 
Jan. 17 The Critical Role of the Teacher in Promoting Goals 
  For next week, read the following articles: 
  Rowe: “Wait Time: Slowing Down may be a way of Speeding Up” 
  Penick et al.: “Questions are the Answer” 
  The HRASE Questioning Strategy 

 
Jan. 24 The Critical Role of the Teacher in Promoting Goals, Part 2 

For next week, read  
  Blosser: “How to Ask the Right Questions” 
  Maxim: “When to Answer the Question ‘Why?’”   
  Elstgeest: “The Right Question at the Right Time” 
  Jelly: “Helping Children Raise Questions—and Answering Them” 
 
Jan. 31 The Critical Role of the Teacher in Promoting Goals, Part 3 
  For next week, read  

“What’s Wrong with Praise?” 
“Characteristics of Ineffective and Effective Listeners” 
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Feb. 7  The Critical Role of the Teacher in Promoting Goals, Part 4 
 
Feb. 14 Communication and the Engineer 

 
Feb. 21 Why Students Struggle to Learn STEM: A deeper look at how people  
  Learn 
  For next week, read Watson & Konicek article 

**Teaching Evaluation Due! 
 

Feb. 28 Motivation, Expectancy, and Attribution: Learning as more than a 
rational process 

  For next week, read “Research Supported Statements on Teacher  
  Expectancy” 
  
Mar. 7 Motivation, Expectancy, and Attribution, Part 2 
 
Mar. 21 Updates from You on Your School Placement 
   
 
Mar. 28 Science Learning Outside, and Using other Real-World Experiences 
  Read Summary of Louv 
 
Apr. 4  Science Learning Outside, Part 2 
 
Apr. 11 Civic Engagement and the Engineer 

Read “National Survey of Science & Mathematics Education” selected 
chapters 

  “Americans Speak Out” by Bushaw and Gallup 
“Concepts and Misconceptions in Engineering, Technology, and Science” 
by Goris and Dyrenfurth. 
 

Apr. 18 To Be Announced 
   
 
Apr. 25 To Be Announced  
 
 
May 2  **Unit Upload Due on Trinect Website 
 
 
 


