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Dixie State College School of Education Department of Elementary Education  EDUC 5050 Force in STEM Education Spring Semester 2017 Mondays 4:30-6:10  Instructor:  Pamela Cantrell, Ph.D. Office Hours: by appointment Office:  202A NIB    Classroom:  NIB 205 Office phone: 435-879-4260                          Email:  cantrellp@dixie.edu 
 

DSU Department of Education Program Standards: 

 

Mission Statement 
The mission of the Department of Education is to create learning experiences 
for its candidates that foster collaboration, professionalism and competence in 
content and pedagogical knowledge. Through the integration of leadership, 
scholarship, reflection, and community partnerships, the Department prepares 
its candidates to be outstanding teachers within diverse and changing 
communities.   

DSU Program Standards/ Utah Effective Standards 
(The standards listed below incorporate national (CAEP), state standards (UETS) and Dixie State University 

core themes of learning, engagement and opportunity) 
The Learner and Learning –  

Standard 1: Learner Development – The teacher understands cognitive, linguistic, social, emotional, and 
physical areas of student development.  
Standard 2: Learning Differences – The teacher understands individual learner differences and cultural 
linguistic diversity 
Standard 3: Learning Environment – The teacher works with learners to create environments that support 
individual and collaborative learning, positive social interactions, active engagement in learning, and self-
motivation 

Instructional Practice –  
Standard 4: Content Knowledge – The teacher understands the central concepts, tools of inquiry, and 
structures of the discipline. 
Standard 5: Assessment – The teacher uses multiple methods of assessment to engage learners in their own 
growth, monitor learner progress, guide planning and instruction, and determine whether the outcomes 
described in content standards have been met.  
Standard 6: Instructional Planning – The teacher plans instruction to support students in meeting rigorous 
learning goals by drawing upon knowledge of content areas, Utah Core Standards, instructional best practices, 
and the community context.  
Standard 7: Instructional Strategies – The teacher uses various instructional strategies to ensure that all 
learners develop a deep understanding of content areas and their connections and build skills to apply and 
extend knowledge in meaningful ways. 

Professional Responsibility –  
Standard 8: Reflection and Continuous Growth – The teacher is a reflective practitioner who uses evidence to 
continually evaluate and adapt practice to meet the needs of each learner.  
Standard 9: Leadership and Collaboration – The teacher is a leader who engages collaboratively with learners, 
families, colleagues, and community members to build a shared vision and supportive professional culture 
focused on student growth and success.  
Standard 10: Professional and Ethical Behavior – The teacher demonstrates the highest standard of legal, 
moral, and ethical conduct as specified in Utah State Board Rule R277-515  
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COURSE DESCRIPTION 
This course provides teachers with a deep and useful understanding of force and the nature of how students use concepts of force to make sense of phenomena across life, earth, and physical science. This understanding enhances teacher insights into: 1) how force, matter and energy interact, 2) the relationship of force to energy and interactions within fields, and 3) pedagogical content knowledge around teaching and learning about force.  The course provides teachers with knowledge of how concepts of force may be used by students with the Crosscutting Concepts, and Engineering and Science practices as outlined in the Next Generation Science Standards.  PREREQUISITES 
Admission to the Washington County School District and Dixie State University STEM Endorsement Program.   
COURSE OUTCOMES  

1. Understand the role of force in systems in the natural and material world and relate it to STEM instruction in elementary classrooms including:  a. Gravity and it’s role in the solar system  b. Forces that impact Earth’s materials and systems  c. The relationship between force, mass, acceleration, inertia, and energy  transfer  
2. Understand and apply the crosscutting concept of cause and effect to learn about and teach disciplinary core ideas related to force.  
3. Improve the skills and dispositions to be a teacher leader in STEM including using model  instruction, reflection, planning with colleagues, completing presentations for local and statewide  efforts, etc.  
4. Engage students in integrated technology to enhance their learning, achievement, and college career readiness. 

REQUIRED TEXT AND MATERIALS:  Purchase a 7-3/4”x9-1/2” grid paper composition book and a 6” ruler and bring them to class every day.  If you have space in a previous composition book, feel free to use that instead of purchasing a new one.  Trefil, J. & Hazen, R. (2013) The sciences: An integrated approach, 7th Edition. Hoboken, NJ: John Wiley & Sons, Inc.  
You will also want the following two documents available, either hard copy or downloaded to your 
laptop (Note—if you participated in the SIP grant, you have a copy of the Framework):   
1) A Framework for K-12 Science Education (National Research Council)  
https://download.nap.edu/login.php?record_id=13165&page=%2Fdownload.php%3Frecord_id%3D131
65  
 
2) Utah Science Core for your grade level http://www.schools.utah.gov/CURR/science/Core.aspx    
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SUGGESTED MATERIALS AND OTHER RESOURCES: 
 Professional Journals 

 The Science Teacher     
 Science Scope 
 Journal of Research in Science Teaching 
 Science Education 
 Journal of Engineering Education 

 Professional Websites 
 National Science Teachers’ Association   http://www.nsta.org/ 
 School Science and Mathematics Association  http://www.ssma.org/ 
 Utah State Department of Education   http://www.usoe.k12.ut.us/ 
 Engineering, Go For It (eGFI)    http://www.egfi-k12.org/ 
 Teach Engineering      https://www.teachengineering.org/whyk12engr.php 
 Center for Innovation in Engineering and Science Education (CIESE) http://www.k12science.org/materials/resources/engineering/  ATTENDANCE AND PUNCTUALITY 

Regular attendance and punctuality is expected and is included as part of your grade. Your participation in discussions and activities is crucial to understanding course concepts and building a community of learners in the classroom. In addition, participation and attendance are essential and related to matters of motivation, interest, and your sense of responsibility, professionalism, and commitment to teaching and learning. Two absences will result in reducing your final grade by half a grade point (from an A to an A-) and each successive absence will result in a decrease of one half a grade point.  Exceptions can be negotiated with the professor.  Punctuality is also expected and reflects your professionalism as well as your regard for others—including your instructor and your peers. Please note that leaving class early also impacts your ability to participate fully in class and is, therefore, considered the same as being tardy. Three tardies will be treated as one absence and tardiness that exceeds 20 minutes will be counted as an absence.  
ASSIGNMENTS 
Assignments have been carefully developed to support your learning as you move through this course and work to achieve the outlined goals and objectives.  
You will be completing various types of assignments/projects for this course. Some of these learning activities will be completed individually, while others are assigned as group work. This variety reflects my personal teaching philosophy that different kinds of learning activities and assessment tools and activities should be used to evaluate students’ understanding and knowledge, and that students should also be encouraged to work both independently and cooperatively.  
Requirements for Written Assignments.   All written assignments must conform to the Publication Manual of the American Psychological Association (6th edition) guidelines for style, format (with some exceptions as noted below), grammar, citations, references, and so forth.  

a) All papers are to be typed in BLACK ink with page numbers on the right and your first and last name on the left contained in a header on every page (unless otherwise indicated for specific assignments).   
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b) Font size is to be 12 pt Times New Roman or Calibri only.  c) Correct spelling and Standard English usage are expected.  Papers with five or more errors will be returned ungraded for a rewrite.  d) Resubmitted papers.  Should the instructors indicate that a rewrite of a paper is necessary, the new paper is due the next class period after the original paper is returned.  The rewritten paper must include (1) the revised paper, and (2) the original paper with rubric/score sheet.    Due Dates. Assignments are to be submitted on or before the date in the course syllabus.  Should an emergency occur in your life, talk with the professor prior to the time the assignment is due.  
**No late assignments will be graded!**  Please understand that all assignments/projects must be submitted on or before the due date to receive a grade. Additionally, please note that no assignments may be omitted in order to receive a passing grade for the course. All assignments (late or otherwise) must be turned in on or before the day of the final whether or not you will receive points for them. Assignments turned in after the final will not count! 
Total points for all of the assignments, projects, professionalism, preparation, and exams together will be calculated as a percent (%) and course grades will be assigned as follows: 

A   = 95-100% 
A-  = 90-94% 
B+ = 87-89% 
B  = 84-86% 

B-  = 80-83% 
C+ = 77-79% 
C = 74-76% 
C-  = 70-73% 

D+ = 67-69% 
D  = 64-66% 
D- = 60-63% 
F  = below 60% 

Assignment List 
Assignments  Points 

Journal 100 
Quizzes (4 @ 25 pts each) 100 
Lesson Plan 100 
Lesson Reflection 50 
Activity Presentations 2@ 50 points 100 
Research & Writing Module 150 
Force & Motion WebQuest 50 
Classwork & Homework Assignments 100 
Professionalism   100 
TOTAL 850 

 
Assignment Descriptions 
Journal (100 points).  The purpose of this assignment is to model a powerful teaching strategy for science and engineering that you might want to employ in your own classrooms.  This journal will become a type of learning log as we progress through the semester.  You may organize your journal either sequentially or by section, whichever works best for you.  You will be making three types of entries: (1) Cass notes, (2) Reading responses, (3) STEM Gems—important STEM ideas that add to your knowledge and/or that you can use in your classroom.  Use three different highlighter colors to distinguish the type of entry by highlighting the title and date of each entry.   Be sure to provide a color 
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key at the front of your journal.  This color-coding strategy helps the professor find and grade all aspects of your journal efficiently.  An example of each type is shown below: 
 2/8/17 Class Notes 
 11/4/17 Reading Response EX: Trefil Ch. 2, Four Forces (note key word from chapter title) 
 3/5/16 STEM Gem EX: The engineering part of the 5E lesson happens during the Elaborate phase    

Quizzes (100 points).  Four quizzes will be given during the semester without prior announcement.  Each quiz will be worth 25 points and might consist of various types of items including multiple choice, short answer, and justification statements.  You must be in class to take the quiz—no makeup quizzes will be permitted.  These quizzes are intended to take the place of the final and will be equal in rigor to a final exam. 
Lesson Plan (100 points).  One 5E lesson plan is required for this class.  A template will be provided for you to use. The lesson plan must demonstrate strong teacher content knowledge in one of the content areas of focus for this semester: force and motion.  Your lesson plan may be submitted for scoring anytime during the semester up to March 20. 
Lesson Reflections (50 points). After you have taught your lesson plan, you will complete a self-evaluation worth 50 points and submit it the Monday after teaching your lesson.  You will be provided a form for your self-evaluations.  
Activity Presentations (Two presentations @50 points each = 100 points total) You will work in grade level teams of 4 people.  The purpose of these presentations is to develop inquiry-based and engineering student learning activities related to the topics of force and motion suitable for you to actually use in your own classroom.  One activity is to be an inquiry activity and the other is to be an engineering activity. Maximum presentation time will be 12 minutes, so plan accordingly.  Complete the appropriate Presentation Form found on Canvas for each presentation and bring copies for each teacher.   
Research & Writing Module  (150 points) This is a flexible assignment and can be completed individually or in teams of two.  The purpose of this assignment is to demonstrate your proficiency as a graduate student relative to research and writing.  You may design your own project so long as it is at a graduate level of competence.  You may select either of the two choices below without further approval needed, or design your own project subject to instructor approval.  Your selected articles must be from peer-reviewed journals and your written project must be in APA style.  Visit this link for a complete list of such journals: http://www.csun.edu/science/ref/professional_development/sci_ed_journals.html 
You can also use Google Scholar to search for individual articles. 

 Annotated Bibliography in APA style on a topic related to teaching force and motion in the K-6 classroom with a minimum of 16 references from peer-reviewed journals. Check here for more information on APA annotated bibs: http://guides.library.cornell.edu/annotatedbibliography 
 Standard research paper related to teaching force and motion in the K-6 classroom with a minimum of 8 references from peer-reviewed journals.  See further instructions below: 

Read several articles about teaching force and motion in the K-12 classroom in order to focus in on your research question.  Develop your research question.  Search current research literature (last 15 years or so) for additional articles related to your selected topic.  Read and study the 
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articles in order to answer your research question.  For this paper, you are NOT advancing new knowledge of the topic based on your own experimental design investigation.  Rather, you are finding out and summarizing what current research says about your question.  Use the following format for your report: 
 Title Page 
 Abstract 
 Introduction  

o Statement and significance of the problem 
o Purpose (Research Question or problem statement) 

 Review of the Literature (This will be the largest section) 
 Methods 
 Results 
 Discussion/Conclusions 
 References (in APA format) You can find more information about these specific parts here: https://cirt.gcu.edu/research/developmentresources/tutorials/researchpaper  The sections in bold above will constitute the main body of your paper.  Use these subtitles in your paper to differentiate the sections.  The paper must be at least 8 pages and not more than 10 pages not counting the title page or the reference section.  Use APA format.  You will need to include a MINIMUM of 8 references for your paper—all from legitimate peer-reviewed journals.    WebQuest (50 points). You may work alone or in teams of two.  A WebQuest is an inquiry-oriented lesson in which the learner gains information from the Web.  You are to create an ORIGINAL WebQuest on the topic of force and motion.  You may choose any concept within the larger topic of force and motion for your focus, and it can be for any grade level or audience.  After completing the Gravity and Electromagnetic WebQuest homework earlier in the semester, you are somewhat familiar with what a WebQuest is, how it looks, and how it works.  A great resource for WebQuests is http://webquest.org/index.php  You will find tutorials here as well as thousands of already-made WebQuests.  However, yours is to be an original!  Please create your Webquest in Microsoft Word and use the template provided on Canvas. 

Classwork & Homework Assignments (100 points). Various times during the semester assignments will be given in class or for homework that will have points attached.  You must be in class the day of these assignments to receive credit, as no makeup assignments will be permitted. 
Professionalism (100 points).  Teaching is a profession, and as such, demands a professional demeanor. The professor owns these points and will award them based on the degree of professionalism you exhibit in class.  Full points will be awarded to those who participate fully and are prepared, attentive, punctual, positive, and courteous.   The professor is appreciative of good humor, happy dispositions, a good work ethic, and good manners.  The professor is not appreciative of eye-rolling, unreasonable dickering over a point or two on a score, or an attitude of disinterest when class discussions are in progress. 
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TENTATIVE COURSE SCHEDULE 
While a good faith effort is made to schedule the content, learning activities, and due dates for assignments in advance, it may be necessary to make adjustments to our schedule as we proceed through the semester.  Due consideration to student needs will be given before adjustments are made.    

DATE Topics Readings Due 
Week 1 1/9 Introductions Syllabus Introduction to forces New 5E Template Assignments: Journals; Research & Writing Module 

  

1/16 Holiday—MLK Day   
Week 2 1/23 Demo of 5E Lesson Discussion of 5E lesson planning   
Week 3 1/30 Four fundamental forces Speed, velocity, & acceleration Newton’s Laws. 

Trefil Ch 13 pp. 292-295; Ch 2 pp. 34-44  

Week 4 2/6 Gravity Nature of forces Trefil Ch 2 pp. 44-51; Ch 7 pp 162-166  
Week 5 2/13 Crosscutting Concepts Focus: Cause and effect Framework Ch 4 (focus on pp. 87-89) Research & Writing Module  

2/20 Holiday—Presidents’ Day   
Week 6 2/27 Presentations  Presentation #1  
Week 7 3/6 Presentations  Presentation #1 

3/13 Spring Break   
Week 8 3/20 Electricity Homework: Complete the Gravity and Electromagnetism WebQuest (in Canvas) 

Trefil Ch 5 pp. 100-114 Lesson Plan 

Week 9 3/27 Magnetism Assignment: Force and Motion WebQuest 
Trefil Ch 5 pp. 115-123 WebQuest Response Sheet 

Week 10 4/3 Relationship between force and energy Trefil Ch 3 pp. 53-67; Ch 4 pp. 78-80, review Heat Transfer pp. 82-86, study the 2nd law pp. 87-93 
Lesson Reflection 

Week 11 4/10 Force and Energy Transfer; Engineering activity: Kinetic and Potential Energy 
 Force & Motion WebQuest 

4/17 WCSD School Holiday   
Week 12 4/24 Presentations  Journal Presentation #2 
Week 13 5/1  Final: Presentations  Presentation #2 
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IMPORTANT INFORMATION AND SEMESTER DATES   
Jan 9 Classwork Starts Mar 3 Last Day to Drop Individual Class 
Jan 13 Last Day to Add Without Signature Mar 13-17 Spring Break 
Jan 16 Martin Luther King Jr. Day Apr 26 Classwork Ends 
Jan 30 Last Day for Refund Apr 27 Reading Day 
Jan 30 Last Day to drop without receiving a "W" grade Apr 28 Final Exams 
Feb 1 Associate's degree Graduation Deadline - Spring 2017 May 1 Final Exams 
Feb 3 Last Day to Add/Audit May 1 Associate's degree Graduation Deadline - Summer 2017 
Feb 20 President's Day May 2-4 Final Exams 
Feb 27 Mid-Term Grades Due May 5 Commencement  

Dmail:  Important class and university information will be sent to your Dmail account. This information includes your DSU bill, financial aid/scholarship notices, notification of dropped classes, reminders of important dates and events, and other information critical to your success in this class and at DSU. All DSU students are automatically assigned a Dmail account. If you don't know your user name and password, go to the “Dmail,” link on the DSU homepage and follow the instructions. You will be held responsible for information sent to your Dmail email, so please check it often. University approved absences: Dixie State University Policy explains in detail what needs to happen if you anticipate being absent from class because of a university-sponsored activity (athletic events, club activities, field trips for other classes, etc).  Please read this information and follow the instructions carefully!  The policy can be found at: http://www.dixie.edu/humanres/policy/sec5/523.html 
 Disability Accommodations: Students with medical, psychological, learning or other disabilities desiring reasonable academic adjustment, accommodations, or auxiliary aids to be successful in this class should contact the Disability Resource Center Coordinator for eligibility determination. Proper documentation of impairment is required in order to receive services or accommodations. DRC is located in the North Plaza Building. Visit or call 652-7516 to schedule appointment to discuss the process. DRC Coordinator determines eligibility for and authorizes the provision of services.  

 Classroom expectations: It is the responsibility of an instructor to manage the classroom environment to ensure a good learning climate for all students.  This means not talking when the professor is talking, following instructions, and speaking and acting respectfully to the professor and fellow students.  For more details, please see the disruptive behavior policy at: http://www.dixie.edu/humanres/policy/sec3/334.html  Academic integrity:  In order to ensure that the highest standards of academic conduct are promoted and supported at the University, students must adhere to generally accepted standards of academic honesty, including but not limited to, refraining from cheating, plagiarizing, falsification, misrepresentation, and/or inappropriately colluding or collaborating. The University shall consistently hold students accountable for instances of academic dishonesty and apply appropriate consequences.  For more information, see the Student Academic Misconduct section of DSU policy at http://dixie.edu/humanres/polstu.html 
 Campus resources:  Several campus resources are available to help you succeed.  Check out the links for each one to get more information. 
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If you need help understanding the content of your courses, go to the Tutoring Center located on the 4th floor of the Holland Centennial Commons in Room 431. You can visit them online at http://www.dixie.edu/tutoring/ 
 If you need help writing papers, essays, etc. go to the Writing Center on the fourth floor of the Holland Centennial Commons in room 421.  You can also visit them online at http://dixiewritingcenter.com/ 
 If you need to use a computer to do schoolwork on campus, go to the Smith Computer Center or the Holland Centennial Commons on the second, mezzanine, or third floors. 

 The Library has all kinds of information and resources.  Visit the Dixie State University Library on the 2nd, and 3rd floors of the Holland Centennial Commons, or go to the library website at http://library.dixie.edu/ 


