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Welcome to the Theory and Practice of Teaching Science!  I am so excited to get to spend this quarter with you learning about 
and figuring out effective science teaching. Please know I am here to support and help you in any way I am able. Feel free to 
email me, text me or call me with your questions, concerns, brainstorms or challenges. We will partner together for a 
successful experience in applying what you have learned to your classroom experience. I can be reached at 
dnovak@district30.org. I can also meet in person by appointment. On the night of our course, I will usually arrive at 
campus between 4:30 and 5:00. Let me know ahead of time if you want to meet before class.   
 

Course Description:  The main purpose of the Theory and Practice of Teaching Seminar is to help you synthesize and then 
apply what you have learned in your education classes up to this point in an actual classroom setting. In our course, we will 
investigate current theory and practice of teaching science then we will reflect on and develop ways to apply what we learn 
in our course to your classroom experiences to support your growth and development as a teacher! The seminar course will 
be a safe, supportive and encouraging place to reflect, share your observations and questions, and discover ways to find 
success as you work towards developing your craft as an educator. All successful and effective teachers reflect constantly on 
what goes well, what students understand, what needs to be re-taught, ways to encourage student ownership, and ways to 
collect evidence of student understanding.  You will be collecting field notes during your classroom visits to be used in our 
class and to help you begin the process of reflecting on teaching practices and experiences. 
 
Main Course Objectives: 

1. Students will develop the art of reflecting on teaching practices, the art of questioning in the classroom, the art of 
inquiry.  
2. Students will make connections between class discussions, readings and field experiences and their personal 
experiences.  
3. Students will learn about the teaching cycle (planning, teaching, assessing learning, and reflecting). Then, they will learn 
about the interconnectedness of these components of the cycle and how to work through each component through field 
examples to prepare them for student teaching.  
 

Course Flexibility and Student Input  This syllabus had been created in collaboration with your high school science methods 
teacher. One of our goals is to develop cohesion between what you are learning in your methods course and what you will 
look for and try out in your field experience.  However, this course will develop and evolve based on our experiences and 
needs that might be unique to your field experiences. Therefore, think of this syllabus as a “live” document that can (and 
most likely will) change to adjust to everyone’s needs. We will unfold the flow and development of our course based on 
questions, concerns, insights and ideas that you all bring to class.  
 
Digital Tools 

Canvas  

We will use canvas as our management system. 
In Canvas, you will find assignments, 
discussions, readings and weekly 
announcements or updates. There will be a 
weekly discussion thread for us to continue our 
work outside of class. Please check Canvas 
regularly.  
 

EdThena 

We will use EdThena, an online platform, to 
share and annotate videos. You will continue to 
use this platform next quarter for the student 
teaching seminar and completion of your 
edTPA portfolio. You will receive information 
about purchasing your Edthena membership; 
grants to cover the fee are also available based 
on financial need.  
 

 
Observations and Field Notes 

You will keep field notes from all your classroom visits. I will share with you the format of these notes on our first night 
together. These field notes will serve as an invaluable resource for reflecting on your experiences in the classroom. This will 
be a place you can keep track of ideas and strategies that you observe that you would like to try in your own classroom one 
day. These notes will also serve as a place to reflect on what makes a strategy, question, or activity successful in a science 
classroom.  You might find some of your field note will be useful for some of our assignments and in addition may be useful 
for other projects including your edTPA and master’s project.  
 
Grading, Assignments and Assessments 

Our course will be a safe place for us to try things out, learn from each other, support each, and grow through activities, 
readings, discussions and simulations. In order for all of us to benefit and grow, it is important for everyone to attend our 
classes and to participate regularly.  In addition, is it expected that you will complete all course assignments. You are 
expected to participate regularly in live class discussions as well as on line discussions. In your practicum sites, you will 
observe students and teachers, interview your mentor(s) and at least one student, and take careful field notes during each 
visit.  Components of assessment in this course include: attendance and participation, field notes, mentor evaluation, 
observations analyses and video analyses. 
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Weekly Update 

Before each class, by 8:00 pm Wednesday night, you will need to submit a “Weekly Update”. This can be submitted to me 
either through Canvas, email, or handwritten. The purpose of this update is to share and reflect with me what you have 
observed at your teaching location and to ask any questions you may have. This is a private “conversation” between you and 
me. These updates do not need to be long or any specific format. I will use these updates as formative feedback to make 
adjustments to the plan for our weekly seminar class.  
 Ideas for questions you can use to put together your Weekly Update. You do not need to answer all of these. 

• What was surprising to you this week during your observation? 

• What is one success, or positive, experience you observed? What was one challenge you observed – or – 
what is one concern you have about what you observed? 

• What is the current topic of study? 

• What did you do in the field this week? (ie: did you work with a student, did you work with a small group, 
did you do things for your mentor teacher, did you meet other teachers at the school, etc.) 

• What questions do you have about your field experience this week? 

• In what ways can I help you this week? 
 
Texts and Materials 

We will use the same two texts that you are using in your methods course: 

• National Research Council. 2012. A Framework for K-12 Science Education: Practices, Crosscutting Concepts, 
and Core Ideas. Washington, DC: The National Academies Press. https://doi.org/10.17226/13165. 

• Passmore, C., Reiser, B., Schwarz, C., 2017. Helping Students Make Sense of the World Using Next Generation 
Science and Engineering Practices. Arlington, VA: NSTA Press Book.  

 

In addition to using these two texts, there will be articles, videos and other resources shared in class through Canvas. Please 
plan to check Canvas regularly for any updates to resources to read or watch in preparation for our course. There are some I 
have already chosen and added to the syllabus, but based on issues that come up in our class discussions or topics that are 
shared after field experiences, there may be other resources added. 
 
Some suggested texts: 

• Hattie, J. & Yates, G. Visible Learning and the Science of How we Learn. New York, NYL Routledge. 

• Tomlinson, Carol Ann. How to Differentiate Instruction in Academically Diverse Classrooms. Alexandria, VA: 
ASCD.  

• National Research Council. 2014. Developing Assessments for the Next Generation Science Standards. 
Washington, DC: The National Academies Press.  

 
Academic Integrity 

Students in this course are required to comply with the policies found in the booklet, “Academic Integrity at Northwestern 
University: A Basic Guide”. All work for this course will be submitted electronically via email (dnovak@district30.org) or 
through Canvas. Your written work will be tested for plagiarized content. For details regarding academic integrity at 
Northwestern or to download the guide, visit: http://www.northwestern.edu/provost/policies/academic-
integrity/index.html. 
 
Accommodations for Students with Disabilities 

I am committed to ensuring that this class is fully accessible to every member of our learning community. If anything is 
keeping you from success in this class, please let me know and we will work together to develop strategies for your success. 
I am here to adapt this course to best meet your readiness and needs.  
 
In compliance with Section 504 of the 1973 Rehabilitation Act and the Americans with Disabilities Act, Northwestern 
University is committed to providing equal access to all programming. Students with disabilities needing accommodations 
are encouraged to contact AccessibleNU at 467-5530 or accessiblenu@northwestern.edu. AccessibleNU is located in Suite 
130 of 2122 Sheridan (formerly known as Seabury). AccessibleNU also has an excellent web site, which is viewable at: 
http://www.northwestern.edu/accessiblenu/. 
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Illinois Professional Teaching Standards (2013) 
Standard 1 – Teaching Diverse Students – The competent teacher understands the diverse characteristics and abilities of each student and how 
individuals develop and learn within the context of their social, economic, cultural, linguistic, and academic experiences. The teacher uses these 
experiences to create instructional opportunities that maximize student learning. 
 
Standard 2 – Content Area and Pedagogical Knowledge – The competent teacher has in-depth understanding of content area knowledge that 
includes central concepts, methods of inquiry, structures of the disciplines, and content-area literacy. The teacher creates meaningful learning experiences 
for each student based upon interactions among content area and pedagogical knowledge, and evidence-based practice. 
 
Standard 3 – Planning for Differentiated Instruction – The competent teacher plans and designs instruction based on content area knowledge, 
diverse student characteristics, student performance data, curriculum goals, and the community context. The teacher plans for ongoing student growth 
and achievement. 
 
Standard 4 – Learning Environment – The competent teacher structures a safe and healthy learning environment that facilitates cultural and 
linguistic responsiveness, emotional well-being, self-efficacy, positive social interaction, mutual respect, active engagement, academic risk-taking, self-
motivation, and personal goal-setting. 
 
Standard 5 – Instructional Delivery – The competent teacher differentiates instruction by using a variety of strategies that support critical and 
creative thinking, problem-solving, and continuous growth and learning. This teacher understands that the classroom is a dynamic environment requiring 
ongoing modification of instruction to enhance learning for each student. 
 
Standard 6 – Reading, Writing, and Oral Communication – The competent teacher has foundational knowledge of reading, writing, and oral 
communication within the content area and recognizes and addresses student reading, writing, and oral communication needs to facilitate the acquisition 
of content knowledge. 
 
Standard 7 – Assessment– The competent teacher understands and uses appropriate formative and summative assessments for determining student 
needs, monitoring student progress, measuring student growth, and evaluating student outcomes. The teacher makes decisions driven by data about 
curricular and instructional effectiveness and adjusts practices to meet the needs of each student. 
 
Standard 8 – Collaborative Relationships – The competent teacher builds and maintains collaborative relationships to foster cognitive, linguistic, 
physical, and social and emotional development. This teacher works as a team member with professional colleagues, students, parents or guardians, and 
community members. 
 
Standard 9 – Professionalism, Leadership, and Advocacy – The competent teacher is an ethical and reflective practitioner who exhibits 
professionalism; provides leadership in the learning community; and advocates for students, parents or guardians, and the profession. 
 
SESP Conceptual Framework fore Teacher Education 

Vision Dispositions 
The Teacher Education Program at Northwestern 
University is guided by a conceptual framework for teacher 
education, organized around a vision of learning, learners 
and teaching. The conceptual framework focuses on: 
 
A vision of learning that includes: 
1.1   how students come to understand and think about   
        subject matter; 
1.2   an emphasis on inquiry and reflection; 
1.3   the importance of collaboration and social interaction;  
        and 
1.4   experiential activities that are relevant and engaging. 
 
A vision of learners that includes: 
 
2.1   the belief that every person is capable of learning; 
2.2   that development is shaped by social contexts; and 
2.3   equitable experiences for all. 
 
A vision of teaching that includes: 
 
3.1   connecting theory and practice; 
3.2   inquiry, reflection, collaboration, and innovation; 
3.3   creating a climate of learning for all students; and 
3.4   acting professionally, responsibly, and ethically. 

Dispositions are habits of professional action and moral 
commitment to teaching. The program will help candidates 
develop the following dispositions: 

1. Willingness to systematically reflect on one’s own 
practice. 

2. Commitment to understanding students’ 
thinking about the subject matter. 

3. Belief in the value of seeing students as 
individuals. 

4. Enthusiasm for learning and teaching through 
collaboration. 

5. Willingness to take the risks associated with 
engaging students’ interests through real world 
experiences. 

6. Energy for incorporating innovations in teaching, 
including the use of new technologies. 

7. Commitment to conducting one’s self 
professionally and responsibly. 

 
The guiding principle of the School of Education 
and Social Policy lies in our vision of learning, learners, 
and teaching as interdependent and ever changing. We 
understand that learning takes place in all stages of life and 
in many different settings, not only in schools. We view 
increasing diversity in the world as a rich resource for 
authentic learning. Ours is a vision firmly grounded in 
social practice, and we actively connect pedagogical theory 
to everyday experience in the classroom and beyond. 
Through research and reflection, we seek to understand the 
nature of learning communities and how innovations in 
pedagogy, technology and social policy can improve our 
institutions and our lives. 

Illinois Social and Emotional Learning Standards 
Goal 1 – Develop self-awareness and self-management skills to achieve school and life success. 
Goal 2 – Use social-awareness and interpersonal skills to establish and maintain positive relationships. 
Goal 3 – Demonstrate decision-making skills and responsible behaviors in personal, school and community contexts. 

This course will emphasize all elements of the Conceptual Framework as well as cultivate the six dispositions and work towards the Social Emotional 
Learning goals for ourselves, and our students. 
 

 
 
 



 
 
Week 1: September 18  What is science? How do we learn science? 
 
Observation Focus: How does your teacher begin the school year? What does he/she do to build a culture and learning community with his/her 
students? How does the teacher share expectations and rules or norms? What do the students learn on the first day? 
 
Questions: What are we hoping to learn over the course of the practicum? How can one set up a student-focused environment? How do we decide what 
we want students to learn? Then how do we create a plan for this? 
 
Activities/Topics: Introductions to each other and to the purpose of the course, how to take and share field notes, how to be a professional when in your 
mentor teacher’s classroom, how to begin the school year, edThena, how do create and keep lesson plans, and classroom learning environments.  
 
ILPT Standards: 1C,1F, 2C, 4A, 4B, 4C, 8A, 8E 
 
Home Learning (for next session): 

• Weekly update 

• Notes from one field observation (keep record of the lesson and then format this out as a lesson plan) 

• Classroom design video uploaded to EdThena (not more than 90 sec.) 

• Watch Ted Talks, “Why Curiosity is the Key to Science and Medicine”.  Add to discussion thread about this video.  

• Reflection on your experiences as a learner 
 

Week 2: September 28  What is the role of phenomena and questions? 
 
Observation Focus: What is the phenomena students are investigating in your field classrooms? What kind of questions are students asking? How are 
these questions being recorded/answered/part of the learning experience? 
 
Questions: What is three-dimensional learning? How are the three dimensions included in a lesson plan? How are students made aware of the three 
dimensions of science learning? How are student’s questions integrated into the teachers’ plans? 
 
Activities/Topics: Classroom design video, investigate and evaluate three-dimensional lesson plans, how to plan with the end in mind, student hats vs. 
teacher hats, and how to create and keep cohesion in lesson plans. 
 
ILPT Standards: 1E, 2B, 2C,2E, 4A, 4C, 5A 
 
Home Learning (for next session): 

• Weekend update 

• Lesson plan from the day your observed – what components do you see that would fit into our template? 

• Read 

• Discussion response 
 

Week 3: October 5  What does student engagement look like? 
 
Observation Focus:  
This week focus closely on students. As you watch a lesson your mentor teachers leads, what are students doing during class? How is the teacher 
facilitating the lesson and learning of students?  Is the lesson set up to meet the needs of students? How do you know? Are students learning? How do you 
know? How does the teacher start class? What method or strategy does he/she use? Then, practice your teacher noticing. Choose one student in each class 
to focus on for a 10-15 minute span of time. Use the following questions as a guide for what to notice and record in your field notes: what do you notice 
about your chosen student? How might knowledge of this student help in planning instruction? Does the student have any special learning needs? What is 
your student contributing to class through action or talk? How has the teacher’s strategies encouraged student engagement? What is the evidence of this 
engagement? How has the teacher assessed for learning?  
 
Adapted from: Sherin, Miriam; Jacobs, Vicki; Philipp, Randy, Dec. 12, 2010, Mathematics Teacher Noticing: Seeing Through Teachers’ Eyes. Routledge. 
Hoboken, ISBN 9780203832714 
 
Questions:  
What does “student engagement” mean and look like in a classroom? How can we develop lessons to encourage and support student engagement? If 
students are engaged, what can that mean in terms of classroom management? 
 
Activities/Topics:  

• Appendix F of NGSS – what of these did you see in your classroom? How could the lesson be adapted to include one of these? 

• What does “figuring out” mean compared to “learning about”? What is happening in your classroom? 

• Analyze video clip?? 
 

ILPT Standards: 2D, 2E, 2G, 3A, 3B, 5A, 5B, 9F 
 
Home Learning (for next session): 

• Weekend update 

• Notes from time in the field 

•  
 
 

Week 4: October 12  What does productive discourse look like? 
 
Observation Focus:  
Who is talking in your field classroom? What types of questions does the teacher ask? What kinds of questions are students asking? How are the questions 
being asked encourage (or discourage) discourse? What “talk moves” are you able to notice? Is there equal access for all students to be part of the 
discourse? What strategies does the teacher use if he/she notices the same students are always participating in the discourse? How can we ensure all 
voices are heard in the classroom?  Chart discourse patterns in your classroom during one discussion. Bring this to our class to analyze. 
 



Questions:  
What are “talk moves” and why should we use them? What are some scaffolds or supports to help students learn the art of productive discourse? 
 
Activities/Topics:  

• STEM teaching tools discourse map 

• How to encourage discourse 

• Analyze discourse pattern chart from field notes 
 

ILPT Standards: 2B, 2C, 2E, 4A, 4B, 4C, 4G, 5F, 5G, 7A, 9E, 9F 
 
Home Learning (for next session): 

• Weekend update 

• Field note check in and reflection 

• Mentor Interview due 10/19 
 
 

Week 5: October 19  What are students figuring out? 
 
Observation Focus:  
What are the goals of the lesson? How do the goals or questions of the lesson fit or connect to the driving question of the unit? What standards does the 
lesson (and/or unit) focus on? How do you know this? How are the standards and goals of the lesson (and/or unit) made clear to students? How does the 
teacher connect today’s lesson to the last class?   
 
Questions:  
How do we help students make the shift from looking for the “right answer” to using the science and engineering practices to find the “answer” for 
themselves? What does it mean to support your ideas with evidence?  
 
 
Activities/Topics:  

• What important science content ideas are the students in your classroom learning? What is your evidence?  

• Unpack the Framework for this content area – what is it telling us students need to know?  

• What is the Performance Expectation that ties with this content area? 

• Mentor Interview 
 
ILPT Standards: 1C, 2B, 2E, 2G, 3A, 3B, 4A, 4B, 5A, 5B, 7A, 7B, 7E, 8E 
 
Home Learning (for next session): 

• Weekend update 

• Field note check in and reflection 

•  
 
 
 

Week 6: October 26  What will your students be figuring out in your class? 
 
Observation Focus:  
This week focus on assessment, both how one is developed and how the assessment is used by your mentor. Some possible questions to think about as you 
make your observations include: what types of assessment does the teacher use in your classroom? Does your mentor have all the assessment made before 
teaching the unit? Or does your mentor add in an assessment when he/she needs more feedback about student learning and understanding? How do you 
know? Are there multiple assessment opportunities your mentor provides students? Or is there only one summative, or final, assessment? How does your 
mentor grade students level of understanding? Does your mentor use assessment to inform his/her teaching for the next class? How? Do students self-
assess, and if so, how is this used? Have you observed any productive, effective assessments in your classroom? What made it effective? 
 
Questions:  
What NGSS Performance Expectation is the class working towards mastering? How could we create a three-dimensional assessment to collect evidence of 
the level of student understanding? 
 
Activities/Topics:  
Create a three-dimensional assessment to administer in your classroom.  
 
ILPT Standards: 1C, 2B, 2E, 2G, 3A, 3B, 4A, 4B, 5A, 5B, 7A, 7B, 7E, 8E 
 
Home Learning (for next session): 

• Weekend update 

• Field note check in and reflection 

• Videotape your administering the assessment you created and bring artifacts to class 

•  
 

Week 7: November 2   What does it look like when students are meeting  
performance expectations? 

 
Observation Focus:  
What type of feedback are students given on their performance? Does it appear affective in keeping students engaged and willing to keep trying? What is 
your evidence of this?  
 In class discussions – how does the teacher respond to students contributions? (does he/she evaluate the response, push students to explain 
their thinking more deeply, encourage students to talk to each other).  
 On assignments/assessments – when activities, labs, assessments are passed back to students, how long do students look at the feedback 
on the item returned to them? What can you conclude from this about the type of feedback the teacher has provided? How, if at all, are the comments, or 
feedback, or questions that the teacher has put on the students piece of work incorporated into the class lesson time? 



 Optional (but very informative) – visit another class to see how that teacher provides feedback to students. It can be interesting to observe 
a course that is not a core class, such as drama, PE, or music. Observe how students receive feedback from their teacher in this class and how they use the 
feedback.  
 
Questions:  
 What kind of evidence about student learning from the assessment you administered? How can you provide written feedback that will help 
students continue to work towards a deeper understanding without students giving up? 
 
Activities/Topics:  

• Feedback loop 

• edTPA task 3 
 

ILPT Standards: 4E, 4G, 5G, 7A, 7B, 7E, 
 
Home Learning (for next session): 

• Weekend update 

• Field note check in and reflection 
 

Week 8: November 9   What do instructional materials that support 3-D  
learning look like? 

 
Observation Focus:  
What do your mentor’s daily plans look like? How does your mentor keep track of where students end up at the end of one day and where to start on the 
next day? Is there flexibility in the plans? Are practices and cross-cutting concepts part of the plans? How, and how do students know this is part of the 
plan? 
 
Questions:  
 
Activities/Topics:  

• Create a row of a storyline (or rather a three-dimensional lesson plan) 

•  
ILPT Standards: 2B, 2C, 2D, 2E, 2G, 5A, 5E, 5F, 7B, 7E 
 
Home Learning (for next session): 

• Weekend update 

• Field note check in and reflection 

• Teach the lesson you created to a small group or whole group, if you mentor will support this. 
 

Week 9: November 16 How do we build 3-D lessons aligned to NGSS? 
 
Observation Focus:  
This week you will focus on the classroom learning community. Think about classroom management, differentiation, discipline and the relationships 
between teacher, students and peers. Some guiding questions to help you reflect on the classroom community include: how does your mentor build 
relationships with the students? What type of classroom environment has been established and encouraged by your mentor? What kinds of routines are in 
place that support the learning community and encourage student involvement and ownership in the classroom? How does your teacher handle discipline 
and management in the classroom? When do you notice students are fully engaged and on task and when do you notice students being disruptive or off 
task?  
 
Questions:  
 
Activities/Topics:  

• Analyze lesson video 

• edTPA task 2 
ILPT Standards: 2B, 2C, 2D, 2E, 2G, 5A, 5E, 5F, 7B, 7E 
 
Home Learning (for next session): 

• Weekend update 

• Field note check in and reflection 
 

Week 10: November 30 What does 3-D teaching look like? 
 
Observation Focus:  
This week think about academic language. How does your mentor address academic language? How are students involved with making sense of academic 
language? What supports are offered for students with linguistic needs? Do all students seem to have a model or understanding of the academic language 
shared in class? What is your evidence? 
 
Questions:  
 
Activities/Topics:  

• Revisit our “Learning of science philosophy” 

• Discuss student teaching and preparedness 

• Self-care 

• Grading 

• Differentiation 
 
ILPT Standards: 1C, 1E, 1F, 5A, 8A, 8D, 8E 
 
Home Learning (to be turned in by December 7): 

• Field notes finalized 

• Mentor evaluation 



• Portfolio completed 
 
 
 
 
 
 


