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EDEE 4330.004 Science Grades EC-6. 

Fall 2020 
REMOTE 

Zoom Meeting Day/Time 12.00pm to 2.50pm 
Instructor’s:   Dr. Karthigeyan Subramaniam, Associate Professor (Tenured)  
Instructor’s Office:  Matthews Hall 218S 
Office Hours:  Tuesday 1.00pm-4.00pm and Thursday 1.00pm-4.00pm (by appointment only) 
Phone/email:  940 565 3596/Karthigeyan.Subramaniam@unt.edu (Please use this email for all 

correspondence with the Instructor) 
 

Table of Contents 
Course Description Goals and Outcomes TEKS 
PPR Calendar Materials 
Expectations Communications Requirements 
Course Assignments Grading Policy Statements 

 
Course Description 
EDEE 4330: 3 hours. Science Grades EC-6 & 4-8. 
Subject matter background and material organization for an integrated science program in the primary/elementary and middle school. Students 
experience firsthand the scope and sequence of science education in a primary/elementary/middle school setting (EDME 4330). Assignments: 
directed field experience and other class activities take place on site in a school setting. Prerequisite(s): admission to the teacher education 
program, which includes participation in a field-based program, EDEE 3320, 3380; all courses in the reading/English/language arts part of the 
academic major (visual art, music, and theatre arts); and required core and academic major science courses and DFST classes. This course is to be 
taken in the professional year. 
Goals and Outcomes 
Upon successful completion of the course activities students will be able to 

1. Demonstrate an understanding of the true nature of science (NOS). 
2. Demonstrate an in-depth understanding of a major conceptual area in science. 
3. Demonstrate professional skills, knowledge, and attitudes as outlined in the Texas Teachers Proficiencies. 
4. Apply to science lessons the Scientific Principles of the Texas Essential Knowledge and Skills required by the state of Texas. 

5. Identify and use the Science Process Skills as an integral part of science lessons. 
6. Identify science materials and lessons to address the appropriate Science Content contained in the Texas Essential Knowledge and 

Skills. 

7. Plan, develop, and implement inquiry-learning activities that follow accepted practice of inquiry-based science in the 5E format. 
8. Select (and adapt if necessary) activities and lessons from various resources to an appropriate style and sequence based on science 

education research. 

9. Organize and manage a safe hands-on approach to science instruction. 
10. Make connections between teaching, learning, subject areas and your own growth as an educator. 
11. Demonstrate arts integration during the delivery of a peer reviewed lesson presentation and within the 5-day thematic unit assignment.  

Science TEKS 
 The science teacher manages classroom, field, and laboratory activities to ensure the safety of all students and the ethical care and 

treatment of organisms and specimens. 
 The science teacher understands the correct use of tools, materials, equipment, and technologies. 
 The science teacher understands the process of scientific inquiry and its role in science instruction. 
 The science teacher has theoretical and practical knowledge about teaching science and about how students learn science. 
 The science teacher knows the varied and appropriate assessments and assessment practices to monitor science learning. 
 The science teacher understands the history and nature of science. 
 The science teacher knows and understands the science content appropriate to teach the statewide curriculum [TEKS] in physical 

science. 
 The science teacher knows and understands the science content appropriate to teach the statewide curriculum ([TEKS] in life science. 
 The science teacher knows and understands the science content appropriate to teach the statewide curriculum ([TEKS] in Earth and 

space science. 
Pedagogy and Professional Responsibility Standards (PPR) 

 Knows and understands the importance of the state content and performance standards as outlined in the TEKS. 
 Uses the TEKS to plan instruction. 
 Knows and understands the importance of designing instruction that reflects the TEKS through Grade 6. 
 Plans instructional activities that progress sequentially and support stated instructional goals based on the TEKS through Grade 6. 
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 Knows the connection between the statewide Texas assessment program, the TEKS through Grade 6, and instruction. 
 Standard I:  Domain I: Competency 001-004 Domain III:  Competency 007-010:  The teacher designs instruction appropriate for all 

students that reflects an understanding of relevant content and is based on continuous and appropriate assessment. 
 Standard II:  Domain II:  Competency 005-006:  The teacher creates a classroom environment of respect and rapport that fosters a 

positive climate for learning, equity and excellence. 
 Standard III:  Domain III:  Competency 007-010:  The teacher promotes student learning by providing responsive instruction that 

makes use of effective communication techniques, instructional strategies that actively engage students in the learning process and 
timely and high-quality feedback. 

 Standard IV:  Domain IV: Competency 011-013: The teacher fulfills professional roles and responsibilities and adheres to legal and 
ethical requirements of the profession. 

 Technology Applications Standard I:  Domain III: Competency 007-010: All teachers use technology-related terms, concepts, data 
input strategies and ethical practices to make informed decisions about current technologies and their applications.   

 Technology Applications Standards II:  Domain III:  Competency 007-010: All teachers identify task requirements, apply search 
strategies and use current technology to efficiently acquire, analyze and evaluate a variety of electronic information. 

 Technology Applications Standard III:  Domain III: Competency 007-010: All teachers use task-appropriate tools to synthesize 
knowledge, create and modify solutions and evaluate results in a way that supports the work of individuals and groups in problem-
solving situations.   

 Technology Applications Standard IV:  Domain III:  Competency 007-010: All teachers communicate information in different formats 
and for diverse audiences.  

 Technology Applications Standard V:  Domain III:  Competency 007-010:  All teachers know how to plan, organize, deliver and 
evaluate instruction for all students that incorporates the effective use of current technology for teaching and integrating the 
Technology Applications Texas Essential Knowledge and Skills.  

Curriculum Topics 
 Code of Ethics per Chapter 247: Domain II, IV 
 TEKS organization, structure, and skills: Domain I, III 
 State assessment of students  (STARR Responsibilities): Domain I, II, IV  
 Curriculum development and lesson planning: Domain I, II, III 
 Classroom assessment for instruction/diagnosing learning needs: Domain I, III 
 Instructional technology: Domain I,III 
 Pedagogy/Instructional strategies: Domain I, III, IV 
 Differentiated instruction: Domain I, II, III, IV 
 Classroom Management: Domain II, IV  

 
Materials  
Required Texts: 
Windschitl, M., Thompson, J. & Braaten, M. (2018). Ambitious Science Teaching. Harvard Education Press. 
 
ISBN: 978-1-68253-162-4 
 
Readings and Videos 

• Universal Design for Learning 
• https://youtu.be/bDvKnY0g6e4 

• Culturally Responsive Teaching 

Gay, G. 2002. “Preparing for Culturally Responsive Teaching.” Journal of Teacher Education 53 (2): 106–
116. 

Howard, T. 2003. “Culturally Relevant Pedagogy: Ingredients for Critical Teacher Reflection.” Theory into 
Practice 42 (3): 195–202.  

Matias, C. E. 2013. “Check Yo’self before You Reck Yo’self and Our Kids: Counterstories from Culturally 
Responsive White Teachers?... To Culturally Responsive White Teachers!” Interdisciplinary 
Journal of Teaching and Learning 3 (2): 68–81. 

Villegas, A. M., and T. Lucas. 2007. “The Culturally Responsive Teacher.” Educational Leadership 64 
(6): 28–33. 

• Culturally Sustaining Teaching 

Kinloch, V. 2017. “‘You Ain’t Making Me Write’: Culturally Sustaining Pedagogies and Black Youths’ 
Performances of Resistance.” In Culturally Sustaining Pedagogies: Teaching and Learning for 
Justice in a Changing World, edited by D. Paris and H. S. Alim, 1–21. New York: Teachers 
College Press.  

Nieto, S. (2017). Becoming Sociocultural Mediators: What All Educators Can Learn from Bilingual and 
ESL Teachers. Issues in Teacher Education, 26(2), 129–141. 
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Paris, D. 2012. “Culturally Sustaining Pedagogy: A Needed Change in Stance, Terminology, and 
Practice.” Educational Researcher 41 (3): 93–97. 

Paris, D. 2016. On Educating Culturally Sustaining Teachers. Teaching Works working 
papers. http://www.teachingworks.org/images/files/TeachingWorks_Paris.pdf. 

Paris, D., and H. S. Alim. 2014. “What are We Seeking to Sustain Through Culturally Sustaining 
Pedagogy? A Loving Critique Forward.” Harvard Educational Review 84 (1): 85–100. 

Kamania Wynter-Hoyte, Eliza Gabrielle Braden, Sanjuana Rodriguez & Natasha 
Thornton (2019) Disrupting the status quo: exploring culturally relevant and sustaining pedagogies 
for young diverse learners, Race Ethnicity and Education, 22:3, 428-447 

 
Note: All policies and guidelines described in the UNT COE Student Teacher Handbook apply in this course. You are expected to be familiar 
with this information and follow all policies described in the handbook: http://www.coe.unt.edu/fep/documents/handbook.pdf 
Communication 

“Class recordings are reserved for use only by students in this class for educational purposes. 
The recordings should not be shared outside the class in any form. Failing to follow this 
restriction is a violation of the UNT Code of Student Conduct and could lead to disciplinary 
action.” 
The official manner of communication outside of class meetings will by email*. Students should activate and regularly (4-5 times weekly) check 
their email in WEBCT Vista. WEBCT Vista; ecampus.unt.edu. When sending email to me, use the following instructions: 

1. Put EDEE 4330 and sec. # in the Subject line of all email (I may not open it otherwise). 
2. Clearly elaborate your question or concern. 
3. Include your full name after the message. 
4. When replying, always copy the original (or previous) message. 
5. Email may or may not be responded to during the weekend. 

(*If it is very important, please send via regular email (in addition to WEBCT - thank you.) 
 

 
 

Department of Teacher Education and Administration: Preparing Tomorrow’s Educators 
and Scholars 
 
The Department of Teacher Education and Administration seeks to improve educational 
practice through the generation of knowledge and to prepare education professionals who serve 
all students in an effective, inclusive and equitable manner. Its focus is on the preparation of 
highly competent educators, researchers and administrators who employ current theory and 
research as they fill these important roles.  
 
Mission  

The Department of Teacher Education and Administration integrates theory, research, and 
practice to generate knowledge and to develop educational leaders who advance the potential 
of all learners.  

 
Vision  
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We aspire to be internationally recognized for developing visionary educators who provide 
leadership, promote social justice, and effectively educate all learners. 

 
 
UNT’s Standard Syllabus Statements  
 
Academic Integrity Standards and Consequences. According to UNT Policy 06.003, Student 
Academic Integrity, academic dishonesty occurs when students engage in behaviors including, 
but not limited to cheating, fabrication, facilitating academic dishonesty, forgery, plagiarism, and 
sabotage. A finding of academic dishonesty may result in a range of academic penalties or 
sanctions ranging from admonition to expulsion from the University.  
 
ADA Accommodation Statement. UNT makes reasonable academic accommodation for 
students with disabilities. Students seeking accommodation must first register with the Office of 
Disability Accommodation (ODA) to verify their eligibility. If a disability is verified, the ODA 
will provide a student with an accommodation letter to be delivered to faculty to begin a private 
discussion regarding one’s specific course needs. Students may request accommodations at any 
time, however, ODA notices of accommodation should be provided as early as possible in the 
semester to avoid any delay in implementation. Note that students must obtain a new letter of 
accommodation for every semester and must meet with each faculty member prior to 
implementation in each class. For additional information see the ODA website at 
disability.unt.edu.  
 
Course Safety Procedures (for Laboratory Courses). Students enrolled in [insert class name] 
are required to use proper safety procedures and guidelines as outlined in UNT Policy 06.038 
Safety in Instructional Activities. While working in laboratory sessions, students are expected 
and required to identify and use proper safety guidelines in all activities requiring lifting, 
climbing, walking on slippery surfaces, using equipment and tools, handling chemical solutions 
and hot and cold products. Students should be aware that the UNT is not liable for injuries 
incurred while students are participating in class activities. All students are encouraged to secure 
adequate insurance coverage in the event of accidental injury. Students who do not have 
insurance coverage should consider obtaining Student Health Insurance. Brochures for student 
insurance are available in the UNT Student Health and Wellness Center. Students who are 
injured during class activities may seek medical attention at the Student Health and Wellness 
Center at rates that are reduced compared to other medical facilities. If students have an 
insurance plan other than Student Health Insurance at UNT, they should be sure that the plan 
covers treatment at this facility. If students choose not to go to the UNT Student Health and 
Wellness Center, they may be transported to an emergency room at a local hospital. Students are 
responsible for expenses incurred there.  
 
Emergency Notification & Procedures. UNT uses a system called Eagle Alert to quickly notify 
students with critical information in the event of an emergency (i.e., severe weather, campus 
closing, and health and public safety emergencies like chemical spills, fires, or violence). In the 
event of a university closure, please refer to Blackboard for contingency plans for covering 
course.  
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Department Syllabus Statements 
 
Foliotek ePortfolio (where applicable). Foliotek is a software data management system (DMS) 
used in the assessment of your knowledge, skills, and dispositions relevant to program standards 
and objectives. You will be required to use your Foliotek account for the duration of your 
enrollment in the College of Education in order to upload required applications, course 
assignments, and other electronic evidences/evaluations as required. This course may require 
assignment(s) to be uploaded and graded in Foliotek. The College of Education will track your 
progress in your program through this data to verify that you have successfully met the 
competencies required in your program of study. All students must register in the program 
portfolio that aligns with their degree plan. Registration codes and tutorials can be found on this 
site: https://coe.unt.edu/educator-preparation-office/foliotek  

Student Evaluation Administration Dates. Student feedback is important and an essential part 
of participation in this course. The student evaluation of instruction is a requirement for all 
organized classes at UNT. The survey will be made available during weeks 13, 14 and 15 of the 
long semesters to provide students with an opportunity to evaluate how this course is taught. 
Students will receive an email from "UNT SPOT Course Evaluations via IASystem Notification" 
(no-reply@iasystem.org) with the survey link. Students should look for the email in their UNT 
email inbox. Simply click on the link and complete the survey. Once students complete the 
survey, they will receive a confirmation email that the survey has been submitted. For additional 
information, please visit the SPOT website at www.spot.unt.edu or email spot@unt.edu.  

Sexual Assault Prevention. UNT is committed to providing a safe learning environment free of 
all forms of sexual misconduct. Federal laws and UNT policies prohibit discrimination on the 
basis of sex as well as sexual misconduct. If you or someone you know is experiencing sexual 
harassment, relationship violence, stalking and/or sexual assault, there are campus resources 
available to provide support and assistance. The Survivor Advocates can be reached at 
SurvivorAdvocate@unt.edu or by calling the Dean of Students Office at 940-565- 2648.  

 
 
 
 
 
Expectations 

1. ATTENDANCE - Attend all classes, meetings, etc. arriving on time. 
2. PREPARATION - Be prepared to discuss assigned readings and submit assignments according to 

established deadlines. 
3. PARTICIPATION - Contribute constructively and respectfully to all discussions and activities. 
4. RESPECT – Do not talk while the teacher or another presenter is speaking. 
5. ACADEMIC HONESTY - Know and follow course, departmental, program and university policies on 

assignments and assessments. 
6. PROFESSIONALISM - Know and follow departmental, program and university policies expected of PDS 

students. 
Attendance: Class participation and attendance will be considered in assigning the final course grade (2 
absences = drop 1 letter grade); 3 or more absences = F for the course).   
All Late Assignments Will Be Awarded Zero Points. 
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*****ALL assignments MUST be completed to earn an A in the course. Even if your points total to a number 
within the “A” range, if an assignment is missing, you will earn a grade of “B “. 
 
Assignments to be uploaded into Foliotek must be uploaded as per due date. Any Foliotek Assignment not 
loaded into Foliotek WILL BE AWARDED ZERO POINTS EVEN IF YOU PROVIDED THE COURSE 
INSTRUCTOR WITH A HARDCOPY OF THE ASSIGNMENT. 
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Course Assignments 
Please see specific instructions for formatting and submittal information. 
1. Participation and Professionalism – CRITICAL!  
2. Completes assigned readings before coming to class 
3. Answers questions and participates in class discussions 
4. Avoid social or unrelated conversation, working on other assignments, using cell phone, checking 

email, surfing web, playing video games during class time etc. 
5. Weekly Activities – Readings and other activities that are assigned weekly throughout the semester. 
6. Integrating Reflections – Reflective writings that serve to integrate your experiences during the 

semester. 
7. Science Lesson Presentation – Content teaching in the methods classroom using the 5E model. 

Includes the following: Presentation, Hands-on activity, Visual Organizer, Extension activity, 
Formative and Summative Assessments, Administration and Arts Integration (e.g., scientific 
illustration, using science trade books [language arts literacy]), dramatic performance [skits/historical 
science leader role play], and music.  
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Class Attendance: Participation & Professionalism 
 

Active Participation Grade Rubric: 
A participation grade is given to you each day of class. All classes are mandatory. Only exceptions are given if 
approval has been given to be out in the schools during a Lesson Planning Date. 

Points Attendance  Preparedness Participation 
15 Present and Prompt. *Has clearly read the 

reading assignments prior 
to class; has reflected 
upon them and is 
prepared to discuss them. 

In small and large group discussions, 
participates frequently and appropriately. 
Comments are insightful and contribute 
positively to the discussion. Respects and 
listens to the perspectives and ideas of 
classmates. 

10 Arrives within the 10 
minutes of class. 

Has clearly read the 
reading assignments prior 
to class; has reflected 
upon them and or is 
moderately prepared to 
discuss them. 

In small and large group discussions, 
sometimes participates, and participations is 
generally appropriate. Comments are 
sometimes insightful and contribute 
positively to the discussion. Generally 
though, not always respects and listens to the 
perspectives and ideas of classmates. 

5 More than 10 
minutes late to class 

Has skimmed the reading 
assignments or has not 
read them, and is clearly 
unprepared to discuss 
them. 

Does not participate in class discussions, or 
participation is inappropriate. Comments are 
off-topic or otherwise do not contribute 
positively to class discussion. 

0 Absent from class  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



Page 9 of 22 
 
 

Lesson Plan Assignments 

Three Lesson Plans  

For this course you will design three lesson plans using the provided Lesson Plan Template–  
1. a Physical Science Lesson Plan 
2. a Life Science Lesson Plan and  
3. an Earth & Space Science Lesson Plan.  

 
Specific Instructions for each lesson plan: 
 
Physical Science Lesson Plan 

 Each student will design a Physical Science Lesson Plan on Chemical Changes. The TEKS used is listed 
below: 

 TEKS §112.18. Science, Grade 6, Adopted 2017. 
o (B) (5) Matter and energy.  

 (C) Identify the formation of a new substance by using the evidence of a 
possible chemical change such as production of a gas, change in temperature, 
production of a precipitate, or color change. 

 
End Product: 

 Physical Science Lesson Plan: Chemical Changes 
 Must Include: 

o PowerPoint Slides for Explain 
o Summative Assessment with Rubrics/Answer Scheme for Evaluate 

 Upload to Foliotek for grading 

 
Life Science Lesson Plan  

 Each student will design a Life science lesson plan based on a TEKS from K-3 grades 
 
End Product: 

 Life Science Lesson Plan 
 Must Include: 

o PowerPoint Slides for Explain 
o Summative Assessment with Rubrics/Answer Scheme for Evaluate 

 Upload to Foliotek for grading 

 
Earth and space life lesson plan 

 Each student will design a Earth and Space Life lesson plan based on a TEKS from 4-6 grades 
 
End Product: 

 Earth and Space Life Lesson Plan  
 Must Include: 

o PowerPoint Slides for Explain 
o Summative Assessment with Rubrics/Answer Scheme for Evaluate 

 Upload to Foliotek for grading 
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Lesson Plan Template 
 

Teacher: Date: District: School: 
Subject:  Grade Level:  Unit Title:  Lesson Title:  

Relevant TEKS 
List the appropriate TEKS 

Science Content (Big Ideas: Definitions, Facts, Process/Integrated Skills, Explanations, etc.) 
List the Science Content only. 

Learning Objective(s): 
Make sure the objectives are measurable: At least 3 objectives must be listed. 

Relevant ELPS - Language Objective(s): 
Must include the following actions: reading, writing listening, speaking 

Relevant TX CCRS: 
Must include the relevant TX CCRS. 

Assessments: 
Diagnostic Assessment/s: List the name/s of the diagnostic assessment/s. 
Formative Assessments: List the name/s of the formative assessment/s. 
Summative Assessment: List the name of the summative assessment and include a rubric (please 
include the Rubric in the Evaluate section of the lesson plan) 

5E Learning Cycle: 
Safety Rules and Regulations must be listed when and/or where appropriate within the 5 phases 
Engage Must assess students’ prior knowledge. 

List and describe the Diagnostic Assessment/s used to assess students’ prior 
knowledge. 

Explore Must include an inquiry activity.  
List and describe the Formative Assessment/s used to assess students’ knowledge 

Explain Must include Students’ Explain Activity. 
Must include Teacher Explanation (Lectures/Direct Instruction must include 
PowerPoint Slides; Concept Maps, etc.). 
List and describe the Formative Assessment/s used to assess students’ knowledge 

Elaborate Must include an activity/activities within which students will apply their constructed 
science knowledge. 
List and describe the activity/activities 

Evaluate Must include a summative assessment with rubrics/answer scheme, etc.  
Language Modification(s): 

Must relate to ELPS 
List and describe the ELL strategies: Word Wall, etc. 
Make sure the ELL strategies are listed and described in Engage, Explore, Explain, Elaborate, 
and Evaluate where appropriate 

Diversity and Equity (Accommodations, Modifications, Adaptations) 
Must list and describe the appropriate accommodation, modifications, adaptations in relation to 
Diversity and Equity 
Make sure the Diversity and Equity strategies are listed and described in Engage, Explore, 
Explain, Elaborate, and Evaluate where appropriate 

Materials and Resources: 
List all materials. 
Include safety concerns, when needed. 

Technology: 
List appropriate NETS for Teachers and Students. 
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Science Lesson Plan Rubric for Physical Science Lesson Plan, Life Science Lesson Plan and 

Earth & Space Science Lesson Plan 

Criterion Absent (0) Unsatisfactory (1) Developing (2) Target (3) Outstanding (4/5) 
Ideas and 
indicators 

Big idea, TEKS, 
learning 
objectives, 
language 
objectives, or 
align lesson with 
TEKS is missing  

Missing three or more of 
the following 
components: “big idea” 
display of TEKS, 
learning objectives, 
language objectives, 
and alignment of lesson 
with TEKS.  

Missing two of the 
following 
components: big 
idea” display of 
TEKS, learning 
objectives, language 
objectives, and 
alignment of lesson 
with TEKS. 
 

Missing one of the 
following 
components: big 
idea” display of 
TEKS, learning 
objectives, language 
objectives, and 
alignment of lesson 
with TEKS.  

Identifies big idea” 
display of TEKS, 
learning objectives, 
language objectives, 
and lesson is aligned 
with TEKS.  
 

Safety Rules 
and 
Regulations 

Safety Rules and 
Regulations are 
missing. 

Includes and lists Safety 
Rules and Regulations 
but are inappropriate. 

Includes and lists 
Safety Rules and 
Regulations when 
and/or where 
appropriate within the 
5 phases but does not 
describe and explain 
Safety Rules and 
Regulations. 

Includes, lists and 
describes Safety 
Rules and 
Regulations when 
and/or where 
appropriate within the 
5 phases but does not 
explain Safety Rules 
and Regulations. 

Includes, lists, 
describes and 
explains Safety Rules 
and Regulations when 
and/or where 
appropriate within the 
5 phases. 

Engage Engage is 
missing.  

Missing three or more of 
the following 
components: captures 
students’ attention (e.g., 
discrepant events or 
questions); assesses 
prior knowledge and 
misconceptions; and 
connects to appropriate 
Explore student 
activities.  

Missing two of the 
following 
components: captures 
students’ attention 
(e.g., discrepant 
events or questions); 
assesses prior 
knowledge and 
misconceptions; and 
connects to 
appropriate Explore 
student activities.  

Missing one of the 
following 
components: captures 
students’ attention 
(e.g., discrepant 
events or questions); 
assesses prior 
knowledge and 
misconceptions; and 
connects to 
appropriate Explore 
student activities.  

Addresses all 
components: captures 
students’ attention 
(e.g., discrepant 
events or questions); 
assesses prior 
knowledge and 
misconceptions; and 
connects to 
appropriate Explore 
student activities.  

Explore Explore is 
missing.  

Uses direct concrete 
experience with the 
concept Missing three or 
more of the following 
components: student 
centered, teacher acts as 
a guide, lesson involves 
a least 50% student 
interaction, Explore 
includes enough 
explanation (e.g., 
worksheet, lab) to 
enable students to 
navigate the Explore 
independently, lesson is 
inquiry based and 
includes pre-
instructional and 
probing questions.  

Uses direct concrete 
experience with the 
concept Missing two 
of the following 
components: student 
centered, teacher acts 
as a guide, lesson 
involves a least 50% 
student interaction, 
Explore includes 
enough explanation 
(e.g., worksheet, lab) 
to enable students to 
navigate the Explore 
independently, lesson 
is inquiry based and 
includes pre-
instructional and 
probing questions.  

Uses direct concrete 
experience with the 
concept Missing one 
of the following 
components: student 
centered, teacher acts 
as a guide, lesson 
involves a least 50% 
student interaction, 
Explore includes 
enough explanation 
(e.g., worksheet, lab) 
to enable students to 
navigate the Explore 
independently, lesson 
is inquiry based and 
includes pre-
instructional and 
probing questions.  

Addresses all 
component: student 
centered, teacher as 
guide, interactive, 
Explore includes 
enough explanation 
(e.g., worksheet, lab) 
to enable students to 
navigate the Explore 
independently, 
inquiry based 
including probing 
questions, direct 
concrete experience 
with the concept.  
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Criterion Absent (0) Unsatisfactory (1) Developing (2) Target (3) Outstanding (4/5) 
Explain Explain is 

missing.  
Teacher clarifies 
information and shares 
scientific concept. 
Missing three or more of 
the following 
components: information 
from Explore is analyzed, 
concept map is 
appropriate, a list of 
essential questions with 
answer key, teacher 
clarifies information and 
shares scientific concept, 
teacher listens critically 
to explanation from 
students, and teacher uses 
recorded observations 
from students during 
explanation.  

Teacher clarifies 
information and 
shares scientific 
concept. Missing two 
of the following 
components: 
information from 
Explore is analyzed, 
concept map is 
appropriate, a list of 
essential questions 
with answer key, 
teacher clarifies 
information and 
shares scientific 
concept, teacher 
listens critically to 
explanation from 
students, and teacher 
uses recorded 
observations from 
students during 
explanation.  

Students explain 
concept using Explore 
and teacher and 
students interact 
during the Explain. 
Missing one of the 
following 
components: 
information from 
Explore is analyzed, 
concept map is 
appropriate, a list of 
essential questions 
with answer key, 
teacher clarifies 
information and 
shares scientific 
concept, teacher 
listens critically to 
explanation from 
students, and teacher 
uses recorded 
observations from 
students during 
explanation.  

Addresses all 
components: students 
explain concept using 
Explore, teacher and 
students interact 
during Explain, 
information from 
Explore is analyzed, 
concept map is 
appropriate, a list of 
essential questions 
with answer key, 
teacher clarifies 
information and 
shares scientific 
concept, teacher 
listens critically to 
explanation from 
students, and teacher 
uses recorded 
observations from 
students during 
explanation.  

Elaborate Elaborate is 
missing.  

Missing three or more of 
the following 
components: student 
centered, activities or 
deepen understanding OR 
apply concept to a real 
world situation.  

Missing two of the 
following 
components: student 
centered, activities or 
deepen understanding 
OR apply concept to a 
real world situation.  

Missing one of the 
following 
components: student 
centered, activities or 
deepen understanding 
OR apply concept to a 
real world situation.  

Addresses all 
components: student 
centered, activities or 
deepen understanding 
OR apply concept to a 
real world situation.  

Evaluate Evaluate is 
missing.  

Missing three or more of 
the following 
components: Appropriate 
preplanned assessment 
with answer key is used 
(i.e., diagnostic and 
formative assessment). 
Teacher adjusts 
instruction for student 
learning and concept 
development, students 
reflect on learning at least 
twice during the lesson.  

Missing two of the 
following 
components: 
Appropriate 
preplanned 
assessment with 
answer key is used 
(i.e., diagnostic and 
formative 
assessment). Teacher 
adjusts instruction for 
student learning and 
concept development, 
students reflect on 
learning at least twice 
during the lesson.  

Missing one of the 
following 
components: 
Appropriate 
preplanned 
assessment with 
answer key is used 
(i.e., diagnostic and 
formative 
assessment). Teacher 
adjusts instruction for 
student learning and 
concept development, 
students reflect on 
learning at least twice 
during the lesson.  

Appropriate 
preplanned 
assessment with 
answer key is used 
(i.e., diagnostic and 
formative 
assessment). Teacher 
adjusts instruction for 
student learning and 
concept development, 
students reflect on 
learning at least twice 
during the lesson.  

 
Total Score 
(35 points) 
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Debriefing/Q & A are framed by readings on Diversity, Inclusion and ELs/Emergent Bilinguals. 

Readings and Videos 
• Universal Design for Learning 

• https://youtu.be/bDvKnY0g6e4 
• Culturally Responsive Pedagogy 

Gay, G. 2002. “Preparing for Culturally Responsive Teaching.” Journal of Teacher 
Education 53 (2): 106–116. 

Howard, T. 2003. “Culturally Relevant Pedagogy: Ingredients for Critical Teacher 
Reflection.” Theory into Practice 42 (3): 195–202.  

Matias, C. E. 2013. “Check Yo’self before You Reck Yo’self and Our Kids: 
Counterstories from Culturally Responsive White Teachers?... To Culturally 
Responsive White Teachers!” Interdisciplinary Journal of Teaching and 
Learning 3 (2): 68–81. 

Villegas, A. M., and T. Lucas. 2007. “The Culturally Responsive Teacher.” Educational 
Leadership 64 (6): 28–33. 

• Culturally Sustaining Pedagogy 
Kamania Wynter-Hoyte, Eliza Gabrielle Braden, Sanjuana Rodriguez & Natasha 

Thornton (2019) Disrupting the status quo: exploring culturally relevant and 
sustaining pedagogies for young diverse learners, Race Ethnicity and 
Education, 22:3, 428-447 

Kinloch, V. 2017. “‘You Ain’t Making Me Write’: Culturally Sustaining Pedagogies and 
Black Youths’ Performances of Resistance.” In Culturally Sustaining 
Pedagogies: Teaching and Learning for Justice in a Changing World, edited 
by D. Paris and H. S. Alim, 1–21. New York: Teachers College Press.  

Nieto, S. (2017). Becoming Sociocultural Mediators: What All Educators Can Learn 
from Bilingual and ESL Teachers. Issues in Teacher Education, 26(2), 129–141. 

Paris, D. 2012. “Culturally Sustaining Pedagogy: A Needed Change in Stance, 
Terminology, and Practice.” Educational Researcher 41 (3): 93–97. 

Paris, D. 2016. On Educating Culturally Sustaining Teachers. Teaching Works working 
papers. http://www.teachingworks.org/images/files/TeachingWorks_Paris.pdf. 

Paris, D., and H. S. Alim. 2014. “What are We Seeking to Sustain Through Culturally 
Sustaining Pedagogy? A Loving Critique Forward.” Harvard Educational 
Review 84 (1): 85–100. 
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Week  Class Meeting Topic/Lecture/Activity/Assignments Due Dates 

1 08/24/2020 

Science Instruction - The Basics Standards, Current Policies, 
Theories, and Strategies 

Zoom Meeting 
Schedule 

Activity 

12.00pm to 12.45pm Course Introduction and Class Canvas  
12.45pm to 1.00pm Debriefing/Q & A 
1.00pm to 1.45pm Science Demonstration:  

Planning for Physical Science Lesson Plan 
1.45pm to 2.00pm Debriefing/Q & A 
2.00pm to 2.50pm Individual Activity:  

Designing My Draft Physical Science Lesson 
Plan: Chemical Changes (Lesson Plan 
Template) 
Due: Friday August 28 - 11.59pm (08/28/20) 
Upload: Canvas 
Points: 35 (Completion) 

 

2 08/31/2020 

Ambitious Science Teaching 
Assigned Readings for 08/31/2020 

Chapter 1 Chapter 2 
Appendix A Appendix B Appendix C 

Zoom Meeting 
Schedule 

Activity 

12.00pm to 12.45pm What is Ambitious Science Teaching? 
12.45pm to 1.00pm Debriefing/Q & A: Summarize  
1.00pm to 1.45pm Analysis of 5E Learning Cycle Lesson Plan 
1.45pm to 2.00pm Debriefing/Q & A 
2.00pm to 2.50pm Individual Activity:  

Draw a Scientist Activity 
Due: Friday September 04 -11.59pm (09/04/20) 
Upload: Canvas 
Points: 30 (Completion) 
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Week  Class Meeting Topic/Lecture/Activity/Assignments Due Dates 

3 

09/07/2020 
Labor Day  

No 
Classes/University 

Closed 

Engage 
Assigned Readings for 09/07/2020 

Chapter 5 Appendix E 
Zoom Meeting 

Schedule 
Activity 

Online Activity 
(Canvas) 

Individual Activity:  
Read Chapter 5 and Appendix E and answer the 
following questions in Canvas (Week 3 
Discussion Board) 
1. How to generate interest and curiosity? 
2. How to assess current knowledge, including 

misconceptions? 
3. How to raise questions? 
Due: Friday September 11-11.59pm (09/11/20) 
Upload: Canvas 
Points: 15 (Completion) 

 

4 09/14/2020 

Engage 
Assigned Readings for 09/14/2020 

Chapter 3 Chapter 4 
Zoom Meeting 

Schedule 
Activity 

12.00pm to 12.45pm Review of Week 3  
12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm Science Specific Instructional Strategies for 

Engage 
1.45pm to 2.00pm Debriefing/Q & A/Quick Quiz Question 
2.00pm to 2.50pm Individual Activity:  

Engage: Physical Science Lesson Plan: 
Chemical Changes 
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Week  Class Meeting Topic/Lecture/Activity/Assignments Due Dates 

5 09/21/2020 

Explore 
Assigned Readings for 09/21/2020 

Chapter 6 
Zoom Meeting 

Schedule 
Activity 

12.00pm to 12.45pm 1. How to provide time for students to work 
together 

2. How to observe and listen to students as 
they interact 

3. How to ask probing questions to redirect 
students’ investigations when necessary 

12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm Variables and “Fair Tests” 
1.45pm to 2.00pm Debriefing/Q & A: Summarize 
2.00pm to 2.50pm Individual Activity:  

Safety and Laboratory Quiz 
Due: Friday September 25-11.59pm (09/25/20) 
Location: Canvas 
Points: 35 

 

6 09/28/2020 

Explore 
Assigned Readings for 09/28/2020 

Appendix F 
Zoom Meeting 

Schedule 
Activity 

12.00pm to 12.45pm Supports of making sense of experimental 
design and purpose 
Integrating scientific practices in science 
lessons 

12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm Scientific Inscriptions, Evidence, Claims, and 

Explanations 
1.45pm to 2.00pm Debriefing/Q & A: Summarize 
2.00pm to 2.50pm Individual Activity:  

Explore: Physical Science Lesson Plan: 
Chemical Changes 
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Week  Class Meeting Topic/Lecture/Activity/Assignments Due Dates 

7 10/05/2020 

Explain 
Assigned Readings for 10/05/2020 

Chapter 7 Chapter 8  Appendix D 
Zoom Meeting 

Schedule 
Activity 

12.00pm to 12.45pm 1. How to ask for evidence and clarification 
from students 

2. How to use students’ previous experiences 
as a basis for explaining concepts 

12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm What is a Scientific Explanation?: Student 

Explanation 
1.45pm to 2.00pm Debriefing/Q & A: Summarize 
2.00pm to 2.50pm Individual Activity:  

Explain: Physical Science Lesson Plan: 
Chemical Changes 

 

8 10/12/2020 

Explain 
Assigned Readings for 10/12/2020 

Chapter 11 Chapter 12 Appendix G 
Zoom Meeting 

Schedule 
Activity 

12.00pm to 12.45pm How to encourage students to explain concepts 
and definitions in their own words, and then 
provide scientific explanations and vocabulary 

12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm What is a Scientific Explanation?: Teacher 

Explanation 
1.45pm to 2.00pm Debriefing/Q & A: Summarize 
2.00pm to 2.50pm Individual Activity:  

Explain: Physical Science Lesson Plan: 
Chemical Changes 
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Week  Class Meeting Topic/Lecture/Activity/Assignments Due Dates 

9 10/19/2020 

Elaborate 
Assigned Readings for 10/19/2020 

Chapter 9 
Zoom Meeting 

Schedule 
Activity 

12.00pm to 12.45pm How to design/plan activities for students to 
apply scientific concepts, skills, and vocabulary 
to new situations 

12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm Educational Technology in Science Education 
1.45pm to 2.00pm Debriefing/Q & A: Summarize 
2.00pm to 2.50pm Individual Activity:  

Elaborate: Physical Science Lesson Plan: 
Chemical Changes 

 

10 10/26/2020 

Elaborate 
Assigned Readings for 10/26/2020 

Chapter 10 
Zoom Meeting 

Schedule 
Activity 

12.00pm to 12.45pm How to resolve conflicts between students’ 
alternative explanations and universally 
accepted scientific knowledge 

12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm How to resolve conflicts between students’ 

alternative explanations and universally 
accepted scientific knowledge 

1.45pm to 2.00pm Debriefing/Q & A: Summarize 
2.00pm to 2.50pm Individual Activity:  

Elaborate: Physical Science Lesson Plan: 
Chemical Changes 
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Week  Class Meeting Topic/Lecture/Activity/Assignments Due Dates 

11 11/02/2020 

Evaluate 
Assigned Readings for 11/02/2020 – Refer to Canvas 

Refer to Canvas for Week 11 Readings 
Zoom Meeting 

Schedule 
Activity 

12.00pm to 12.45pm 1. Diagnostic, Formative, & Summative 
Assessment Strategies for Science 
Instruction 

2. Using Diagnostic, Formative, & Summative 
Assessments Effectively 

3. Review: Life Science Lesson Plan: 
Camouflage 

12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm Recap:  

English Language Learners and Science 
Teaching 

1.45pm to 2.00pm Debriefing/Q & A: Summarize 
2.00pm to 2.50pm Individual Activity:  

Evaluate: Physical Science Lesson Plan: 
Chemical Changes 
Individual Activity:  
STEM Model Plans 
Due: Friday November 06-11.59pm (11/06/20) 
Location: Canvas 
Points: 35 (Completion) 

 

12 11/09/2020 

STEM 
Assigned Readings for 11/09/2020 - Refer to Canvas 

Zoom Meeting 
Schedule 

Activity 

12.00pm to 12.45pm STEM Essentials 
12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm Recap:  

Diversity and Science Teaching 
1.45pm to 2.00pm Debriefing/Q & A: Summarize 
2.00pm to 2.50pm Individual Activity:  

Overall Reflection: Science Lesson Plans  
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Week  Class Meeting Topic/Lecture/Activity/Assignments Due Dates 

13 11/16/2020 

Home-Based Science Instruction and Learning 
Assigned Readings for 11/16/2020 - Refer to Canvas 

Zoom Meeting 
Schedule 

Activity 

12.00pm to 12.45pm Technology Tools for Home-Based Science 
Instruction and Learning 

12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm Technology Tools for Home-Based Science 

Instruction and Learning 
1.45pm to 2.00pm Debriefing/Q & A: Summarize 

 

14 

11/23/2020 
 

(11/26/2020–
11/27/2020 

Thanksgiving 
Break, no classes; 
university closed) 

Science Instruction in Informal Settings 
Assigned Readings for 11/23/2020 – Refer to Canvas 

Zoom Meeting 
Schedule 

Activity 

Online Activity 
(Canvas) 

 

Framework for Science Instruction in Informal 
Settings 
Individual Activity: 
Read the Assigned Readings for 11/236/2020 
and answer questions in Canvas (Week 14 
Discussion Board) 
Due: Friday November 30-11.59pm (11/30/20) 
11/30/2020 
Location: Canvas 
Points: 15 (Completion) 
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Week  Class Meeting Topic/Lecture/Activity/Assignments Due Dates 

15 11/30/2020 

Summary  
Assigned Readings for 11/30/2020 

Chapter 13 Chapter 14 
Zoom Meeting 

Schedule 
Activity 

12.00pm to 12.45pm 1. Which practices work best in our 
classrooms? 

2. Under which conditions? 
3. And for whom? 

12.45pm to 1.00pm Debriefing/Q & A: Summarize 
1.00pm to 1.45pm AST Routines 
1.45pm to 2.00pm Debriefing/Q & A: Summarize 
2.00pm to 2.50pm Individual Activity:  

Complete the following sentence: (Make sure 
your response considers ELs, Diversity, 
Culturally Responsive Teaching, and 
Inclusion) 
If I want to improve students’ scientific 
explanations, then I need to focus on 
_______________ and ways to do this is to 
_______________ and/by/with [if applicable] 
_______________. 
Upload: Canvas 
Points: 15 (Completion) 

Friday 12/04/2020 All Three Completed Science Lesson Plans due 11.50pm – Foliotek 
 

16 
12/09/2020 

(Wednesday) 
Final Exam (MCQ) 

 
 
  



Page 22 of 22 
 
 

 Assignments 
Due 
Date 

Points Grading 
Course grade 
matrix: (for 

assigning final 
course grades) 

 
100% – 90% = A, 

 
89% – 80% = B, 

 
79% – 70% = C, 

 
69% – 60% = D, 

 
below 60% = F 

 

1. Class attendance: Participation  15 
2. Draft Physical Science Lesson Plan 08/28/2020 35 
3. Draw a Scientist Activity 09/04/2020 30 
4. Online Activity (09/07/2020) 09/11/2020 15 
5. Safety Quiz 09/25/2020 35 
6. STEM Model Plans (Ice Cubes) 11/06/2020 35 
7. Online Activity (11/23/2020) 11/30/2020 15 
8. Physical Science Lesson Plan 12/04/2020 35 
9. Life Science Lesson Plan 12/04/2020 35 
10.Earth and Space Science Lesson Plan 12/04/2020 35 
11.Summary 12/04/2020 15 

12.Final Exam 
12/09/2020 

(Wednesday) 
50 

   350 
   100%  

 
 


