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Dixie State University 
Department of Education 

Fall 2016 Syllabus 
 

Course Title: Matter in STEM Education   Course Number: EDUC 5040.01 
Days /Time & Place: Mon. 4:00- 5:40 pm WEDU 136  Course Credit Hours: 3 credits            
Instructor: Dr. Tracey Wheeler    CRN: 48489 
Email Address: wheeler@dixie.edu    Semester/Year: Fall 2016 
Office Phone:  435-652-7742, Cell 435-272-3205  Office Hours: Mon. 2:00-4:00 pm 
Office Location: NIB 138                             Weds. 9:00 -12:00pm 
                                          
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 Prerequisites: Admittance to the DSU STEM Education Endorsement Program. 

Course Materials/Textbooks:  

Trefil, J. & Hazen, R. (2013). The Sciences: An Integrated Approach. Hoboken, NJ: Wiley. Student Book ISBN-13: 978- 1-
118-18526-1. Additional course materials will include peer-review journal articles, videos, and internet resources.  
 
Suggested Resources:  

 Framework for K-12 Science Education http://www.nextgenscience.org/framework-k%E2%80%9312-science-
education  

 Moving objects contain energy http://www.nsf.gov/news/classroom/physics.jsp  

http://www.nsta.org/about/positions/assessment.aspx  

 STEM Utah Action Center http://stem.utah.gov/ 

 Utah Science Teachers Association http://utsta.org/ 

 National Science Teachers’ Association  

 School Science and Mathematics Association  

 Utah State Department of Education  

 Engineering, Go For It (eGFI)  

 Teach Engineering Center for Innovation in Engineering and Science Education (CIESE) 
http://www.k12science.org/materials/resources/engineering/  

Professional Journals/Resources:  

 The Science Teacher Science Scope 

 Journal of Research in Science Teaching Science Education  

 Journal of Engineering Education  
 
Course Description 
This course provides teachers with a deep and useful understanding of matter and the nature of how students use 
concepts of matter to make sense of phenomena across life, earth, and physical science. This understanding 
enhances teacher insights into: 1) how matter and energy interact, 2) the relationships of matter to forces and 
interactions within fields, and 3) pedagogical content knowledge around teaching and learning about matter. The 
course provides course participants with knowledge of how matter concepts may be used by students with the 
Crosscutting Concepts, and Engineering and Science practices as outlined in the Next Generation Science 
Standards. STEM content professors will be involved in the instruction of this course. 
 
Course Objectives and Outcomes:  
This course will provide course participants with a deep and useful understanding of the nature and use of matter. 
This understanding will enhance participant insights into the:  
● Conservation of matter in different states  
● Matter is made of particles  
● The relationships of matter to forces and energy  
 
Objective 1 - Content Knowledge  
Matter can be understood in terms of the types of atoms present and the interactions both between and within 
them. The states (i.e., solid, liquid, gas, or plasma), properties (e.g., hardness, conductivity), and reactions (both 
physical and chemical) of matter can be described and predicted based on the types, interactions, and motions of 
the atoms within it. Chemical reactions, which underlie so many observed phenomena in living and nonliving 
systems alike, conserve the number of atoms of each type but change their arrangement into molecules.  
 
 
 

http://www.nextgenscience.org/framework-k%E2%80%9312-science-education
http://www.nextgenscience.org/framework-k%E2%80%9312-science-education
http://stem.utah.gov/
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Objective 2 - Cross-Cutting Concepts: 
Flows, cycles, and conservation are the foundational concepts of energy and matter. Tracking fluxes of energy and 
matter into, out of, and within systems helps one understand the systems’ possibilities and limitations. The course 
focuses matter, whose conservation has important implications for the disciplines of science.  
 
Objective 3 - Shared Objectives from STEM Outcomes Connect Theory and Practice through reflection, teaching, 
scholarship, and STEM educational action research.  
● Capacity and confidence to run a student inquiry-based classroom.  
● Course Participants have an understanding of how to integrate cross curricular concepts in the classroom.  
 
Use formative assessment to design authentic, innovative, problem-based learning experiences.  
● Explore uses of appropriate assessment and technological tools to enhance STEM teaching, learning, student 
achievement, and college and career readiness.  
● Possess the ability to help learners learn “with” technology as opposed to “from” technology. STEM endorsed 
teachers will be confident users and implementers of technology education tools in the classroom. 
 
Course Construction Recommendations  
● Engage participants in discussion about matter using science and engineering practices, disciplinary core ideas 
and crosscutting concepts to enhance their understanding of pedagogical content knowledge.  
● Know, use, and interpret scientific explanations of the natural world.  
● Generate and evaluate scientific evidence and explanations for real world phenomena.  
● Participate productively in scientific practices using problem based learning strategies. 
 
● Main Idea 1 - Matter and Earth/ Space Science  
Materials in and on Earth’s crust change over time and impact living organisms. The movement of tectonic plates 
impacts the surface of Earth. Water is the most powerful force on earth; it influences weather, circulates in the 
oceans, and shapes Earth’s surface.  
 
● Main Idea 2 - Matter and Life Science 
 Cells contribute to the function of living organisms. Important ideas are structure and function, growth and 
development of organisms, matter and energy flow in organisms, information processing, interdependent 
relationships in ecosystems, cycles of matter and energy transfer in ecosystems, and ecosystem dynamics, 
functioning, and resilience.  
 
● Main Idea 3 - Matter in Physical Science  
Atomic and molecular interactions explain the properties of matter. Objects keep moving, and fall to the ground. 
Some materials are attached to each other while others are not. Physical interactions occur between objects and 
within systems of objects as energy is transferred from one object or system to another. Waves have properties 
and operate in predictable patterns.  
 
Effective STEM Teaching Practices  
● Ability to Ask Scientific Questions and Define Problems  
● Ability to Plan and Carry Out Investigations  
● Ability to Analyze, Interpret Data, and Make Predictions  
● Ability to Develop and Use Models  
● Ability to Construct Explanations and Design Solutions  
● Ability to Engage in Argument from Evidence  
● Ability to Use Mathematical and Computational Thinking  
● Ability to Obtain, Evaluate and Communicate Information 
 
Date and Time of Final Exam: December 12, Monday: 4:00 to 5:40 pm Room 136 
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Grading Scale 
The total points a student has earned are divided by the total points possible to obtain a percentage, which 
corresponds to a letter grade. The grade breakdown is listed below: 
 

A = 95-100% B- = 80-83% D+ = 65-69% 

A- = 90-94% C+ = 77-79% D = 64-66% 

B+ = 87-89% C = 74-76% D- = 60-63% 

B = 84-86% C- = 70-73% F = 59% or below 

 
It is the responsibility of the student to verify that all grades have been correctly entered into CANVAS by the 
instructor. Monitor CANVAS weekly and notify the instructor immediately if you are missing a grade or have 
received an incorrect grade. Save assignments to verify your claims. Grades will not be changed without proof of 
instructor oversight or error, and no grade can be changed once final grades have been entered. 
 
Course Policies 
1. Attendance is mandatory. This is not a lecture-based class. Full credit is only available to those students who 

attend each session, are present for the entire session, and meaningfully contribute to our community of 
learners. Consequently, your input and participation are valuable and essential to your learning outcomes and 
those of your classmates, and your active participation is expected. Acceptable excused absences require a 
doctor’s note. Please notify (via e-mail) or see the instructor regarding other absences. Students who miss 
sessions are expected to make up any missed in-class activities by producing written evidence that the 
learning activities were completed. Missing three class sessions will result in a mandatory conference with the 
professor, and possible failure of the course. 

 
2. Late Assignments and Absences Related to College Functions: Assignments are due on specific dates. I am 

happy to grade and record assignments that are turned in early or on time. However, late work is not 
accepted. If you are absent on the day an assignment is due, e-mail the assignment (as an attachment) to me 
before class begins or have a classmate submit it for you. Absences related to college functions will be excused 
if proper documentation is provided well in advance of absence. 

 
3. Due Dates: All assignments are due on the date indicated in the tentative schedule outlined in the course 

syllabus. Any changes to due dates will be announced by the instructor at least two weeks in advance. 
 
4. Computing devices in the classroom are only allowed if the student is utilizing for the sole purpose of learning 

for the specific class. If the instructor feels that a student is engaged in an unrelated activity (e.g. working on 
an assignment for another class, social media unrelated to course objectives, etc.), s/he will be asked to put 
the device away. 

 
5. Cell phones and text messaging: Cell phones must be on ‘vibrate’ during class sessions. If you do need to 

answer a call, please do so with respect and courtesy to your fellow students and the instructor. Text 
messaging is not allowed during class. 

 
6. Requirements for Written Assignments: All written assignments must conform to the Publication Manual of 

the American Psychological Association (6
th 

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).   

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.  
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 Assignment Submission and Due Dates: All assignments will be submitted through CANVAS 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!  
 

DSU Policies, Procedures, and Semester Dates 
Click on this link http://www.dixie.edu/reg/syllabus/ for comprehensive information on the Semester Dates, the 
Final Exam Schedule, University resources such as the library, Disability Resource Center, IT Student Help Desk, 
Online Writing Lab, Testing Center, Tutoring Center, Wellness Center and Writing Center. In addition, please 
review DSU policies and statements with regards to Academic Integrity, Disruptive Behavior and Absences related 
to university functions. 
 
If you are a student with a medical, psychological, or learning disability or think you might have a disability and 
would like accommodations, contact the Disability Resource Center (435-652-7516) in the North Plaza. The 
Disability Resource Center (http://dixie.edu/drcenter/) will determine eligibility of the student requesting special 
services and determine the appropriate accommodations related to their disability. 
 
Title IX: The Dixie State University's Sexual Harassment and Sexual Misconduct policies are compliant with Federal 
laws prohibiting discrimination requires that faculty, student employees and staff members report any incidents of 
sex discrimination, including sexual harassment, sexual misconduct, stalking on the basis of sex, dating/intimate 
partner violence or sexual exploitation and/or related experiences or incidents. 
 
D-MAIL: Important class and college information will be sent to your D-mail account. This information includes your 
DSU bill, financial aid/scholarship notices, and 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 an e-mail account. Your Banner ID username and password are the same for your D-mail account.  
You will be held responsible for information sent to your Dmail, so please check it often. 
Overview of Course Objectives and Assignments 
 

Course Objectives Assignment 

Main Idea 1 - Matter and Earth/ Space Science  
Materials in and on Earth’s crust change over time and 
impact living organisms. The movement of tectonic 
plates impacts the surface of Earth. Water is the most 
powerful force on earth; it influences weather, 
circulates in the oceans, and shapes Earth’s surface. 
 

 Science/Engineering Notebook 

 Group Science Experiment/Engineering 
Projects 

 Online Chapter Quizzes 

Main Idea 2 - Matter and Life Science 
 Cells contribute to the function of living organisms. 
Important ideas are structure and function, growth and 
development of organisms, matter and energy flow in 
organisms, information processing, interdependent 
relationships in ecosystems, cycles of matter and 
energy transfer in ecosystems, and ecosystem 
dynamics, functioning, and resilience.  
 

 Science/Engineering Notebook 

 Group Science Experiments/ Engineering 
Projects 

 Online Chapter Quizzes 
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Main Idea 3 - Matter in Physical Science  
Atomic and molecular interactions explain the 
properties of matter. Objects keep moving, and fall to 
the ground. Some materials are attached to each other 
while others are not. Physical interactions occur 
between objects and within systems of objects as 
energy is transferred from one object or system to 
another. Waves have properties and operate in 
predictable patterns.  
 

 Science/Engineering Notebook 

 Group Science Experiments/Engineering 
Projects 

 Online Chapter Quizzes 
 

Pedagogy Focus of the Course 
Apply the pedagogical content knowledge consistent 
with the current research in teaching and learning. This 
course should model quality instructional strategies 
including multiple opportunities to engage students in 
science investigations, field experiences, and lab 
activities. 
Review Effective STEM Teaching Practices.  
 

 Matter in STEM (Technology/ 

Differentiation) Lesson Plan  

 Matter in STEM Lesson Observation 

 Practicum Log and Reflection 

 

Matter in STEM -Clinical Interview & Video 
Presentation 
Design an interview to determine student 
understanding of matter, including interview questions 
with extensions to press for student understanding. 
Videotape and conduct the interview. Analyze the video 
using a rubric that assesses both student understanding 
and the interview process  
 

 Final Exam 12-5 and 12- 12 at 4:00- 5:40 pm 
in Room 136 

 
 
Assignment Description/ Points and Due Dates 
 

Assignment/ Points Due Date 

Final: Matter in STEM Clinical Interview & Video Presentation (50 pts) 
Design an interview to determine student understanding of matter, including interview 
questions with extensions to press for student understanding. Videotape and conduct the 
interview. Analyze the video using a rubric that assesses both student understanding and 
the interview process  
 

Dec.12th 4:00-
5:40  

Matter in STEM Lesson Plan (30 pts) 
One 5E lesson plan is required for this class. The lesson plan must demonstrate content 
knowledge of Matter in STEM and includes (a) cross-cutting concepts, (b) Engineering by 
Design, (c) integrated technology, and (d) differentiate lesson activities to meet the needs of 
diverse learners. Please review the grading rubric. 
 

Nov. 7th 

Matter in STEM Lesson Observation (30 pts) 
The observation rubric will be used to evaluation the use of pedagogical content knowledge 
consistent with the current research in teaching and learning. 
 

11-7 to 10th 
(Tuesdays & 
Thursday any 
time) 
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Practicum Log (10 pts) – Keep in mind that this is a practicum course and 20% of your final 
grade will be based upon your practicum grade.  You are required to teach science in your 
classroom for 2 hours each week. There are three scores calculated for your performance in 
practicum. They are: lesson observation, clinical interview, practicum log, and final 
reflection.  
 
Final Practicum Reflection (10 pts): How has this course affected your classroom science 
teaching and learning? How has increasing the amount of time you teach science impacted 
your STEM teaching and integration? (Type response below and turn in on Canvas.) 
 

 
Nov. 28th 

Science and Engineering Notebook (20pts) 
http://www.sciencebuddies.org/science-fair-
projects/project_laboratory_notebook.shtml?from=Blog 
Science Lab/ Engineering Notebook will include science experiment observations, data, 
analysis, engineering projects, etc. from group science/engineering design projects during 
class. 
 

Nov 21st 

Group Science Experiments and Engineering Projects (50 pts) 
Experiments and Projects that will be taught by the group to the entire class and must 
include: 

1. core content related to Matter in STEM  
2. Appropriate grade level application. 
3. Hands-on/ engaging which includes cross-cutting concepts 
4. Provides handouts and materials/resources for class participants for notebook and 

uploads investigation/project to canvas 
5. Maximum 50 minutes 

 

Assigned Date 

Online Chapter Quizzes 3 Quizzes @ 15 pts each (45 pts) 
The online module quizzes will consist of module content (e.g., presentations, videos, 
readings from the textbook/ journal articles, etc.). Quizzes will be open book and resources. 

Throughout 
the course 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.sciencebuddies.org/science-fair-projects/project_laboratory_notebook.shtml?from=Blog
http://www.sciencebuddies.org/science-fair-projects/project_laboratory_notebook.shtml?from=Blog
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Date Course Objective 
 

Assignments 

Module 1:  
8-22 

 

Objectives: Understand syllabus, course objectives, and 
assignment requirements.  
 

Go to the Canvas Course- Review 
Syllabus and do Module 1 Content and 
Assignments 
Chapter 17 pg. 368 – 388 
 

Main Idea 1 - Matter and Earth/ Space Science  
Materials in and on Earth’s crust change over time and impact living organisms. The movement of tectonic plates impacts 
the surface of Earth. Water is the most powerful force on earth; it influences weather, circulates in the oceans, and shapes 
Earth’s surface. 
 

Module 2:  
8-29 

Energy flows and matter cycles within and among Earth’s 
Systems- Plate tectonics is one result of the process (6-8) 
 
Dr. Wheeler- Science/Engineering Activity 
 

Chapter 18, pg. 392-413 

Module 3 
9-5 

Holiday- No Class 
 

Module 4 
9-12 

 
 

Group 1:  Science/Engineering Activity 
Wind and water change the shape of land (K-2) 
Four major Earth systems interact and help shape the land 
and types of living things found in a region.  
Water, ice, wind, organisms, and gravity break rocks, soils, 
and sediments into smaller particles (3-5) 
 
Jenny & Barbara 

 
Sandie, Scott, & Tiffany 
 

Online Quiz – Matter and Earth/Space 
Science 

Main Idea 2 - Matter and Life Science 
Cells contribute to the function of living organisms. Important ideas are structure and function, growth and development 
of organisms, matter and energy flow in organisms, information processing, interdependent relationships in ecosystems, 
cycles of matter and energy transfer in ecosystems, and ecosystem dynamics, functioning, and resilience.  
 

Module 5 
9-19 

Group 2: Science/Engineering Activity 
Matter cycles between air and soil and among organisms as 
they live and die (3-5) 
Food webs model how matter and energy are transferred 
(3-5) 
 

Chapter 19 pg. 418-434 

Module 6 
9-26 

Group 3: Science/Engineering Activity 
Interdependent relationships of animals/plants and 
ecosystems 
Organisms & populations are dependent on their 
environment interactions nonliving/living that can limit 
growth (6-8) 
 

Chapter 20 pg. 439-458 

Module 7 
10-3 

Group 4:  Science/Engineering Activity 
Cell structure and function 
All organisms have external parts they use to perform daily 
functions (K-2) 
 

Chapter 21 pg. 460-479 
Chapter 22 pg. 483-499 

Module 8 
10-10 

Group 5:  Science/Engineering Activity 
Organisms structures all for growth, survival, behavior, and 
reproduction (3-5) 
Cells work together for specialized body functions (6-8) 
 

Online Quiz- Matter and Life  
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Tentative Course Schedule and Assignments - I reserve the right to make changes to the assignments or schedules 
as I see the need. Prior notice will be given. 
 

Main Idea 3 - Matter in Physical Science  
Atomic and molecular interactions explain the properties of matter. Objects keep moving, and fall to the ground. Some 
materials are attached to each other while others are not. Physical interactions occur between objects and within systems 
of objects as energy is transferred from one object or system to another. Waves have properties and operate in 
predictable patterns.  
 

Module 9 
10-17 

Group 6:  Science/Engineering Activity 
Matter exists as different substances that have observable 
different properties (K-2) 
Measurements of a variety of observable properties can be 
used to identify particular materials (3-5) 
 

Chapter 8 pg. 171-184 

Module 10 
10-24 

Group 7: Science/Engineering Activity 
Matter is composed of atoms and molecules can be used to 
explain the properties of  substances and diversity of 
materials, states of matter, phase changes, and 
conservation of matter (6-8) 
 
Kelli and Debbie 
 

Matter in STEM Lesson Plan Draft/Peer-
Review Due (60pts) 
 
Chapter 12 pg. 261-279 

Module 11 
10-31 

No Class 

Module 12 
11-7 

Group 8: Science/Engineering Activity 
Heating and cooling substances cause changes that are 
sometimes reversible and sometimes not (K-2) 
Chemical reactions that occur when substances are mixed 
can be identified with different properties. (3-5) 
 

Matter in STEM Final Lesson Plan Due 
Note: Lesson Observation 11-7 to 10th 
(Tuesdays & Thursday any time) 
 
Chapter 10 pg. 207-216 
 

Module 13 
11-14 

Group 9:  Science/Engineering Activity 
Chemical reactions that occur when substances are mixed 
can be identified by different properties (6-8) 
 

Online Quiz Matter in Physical Science 
Chapter 13 pg. 283-295 

Module 14 
11-21 

 

Group 10:  Science/Engineering Activity 
Objective 2 - Cross-Cutting Concepts: 
Flows, cycles, and conservation are the foundational 
concepts of energy and matter. Tracking fluxes of energy 
and matter into, out of, and within systems helps one 
understand the systems’ possibilities and limitations. The 
course focuses matter, whose conservation has important 
implications for the disciplines of science 
 

Science/Engineering Notebook Due 
Chapter  
 
Graphic Organizer Connection 

Module 15 
11-28 

Field Trip/ or Guest Speaker 
Practicum Log and Reflection Due 

Module 16 
12-5 

Final Exam Presentations 4:00- 5:40 pm 

Final Exam 
12-12 

 

Final Exam Presentations 4:00- 5:40 pm 

 


