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CI 449: The Teaching of Science, Section 1 

Semester: Spring 2017 
Time: Tu/Thur 11:00 a.m. – 12:50 a.m. 
Location: 750 Lagomarcino Hall 

Instructor: Dawn Remsburg 
Office: 0720 Lagomarcino Hall 
Email: remsburg@iastate.edu 

Office Hours: Tu/Thur 1:00 p.m. – 2:00 p.m. and by appointment 
 

Course Description: 
This course is designed to help the college student become an inquiring, analytical, and 
reflective elementary science educator as it provides an understanding of the methods and 
rationale for teaching science at the elementary level. The course will highlight a hands-on, 
inquiry-based approach to teaching science to children that is based on current research in 
science education. Participation in this course will help prospective elementary teachers design 
and successfully implement developmentally appropriate science instruction. By the end of 
this course, students will understand how science instruction fits within the school day and 
how science may be integrated with other school subjects. Management of the learning 
environment and safety in the science classroom will also be emphasized with the goal being 
the pre-service teacher feeling comfortable and confident to teach science in the elementary 
classroom. 
 
Course Expectations and Learning Objectives: 
1. Develop a working knowledge of research-based instructional theory, standards, and practices in 

science. 
2. Extend understanding of the nature of science and its impact on instruction. 
3. Develop the knowledge and skills to design and implement sequences of science learning experiences 

that represent inquiry investigation. 
4. Plan for assessing student learning in science. 
5. Gain an understanding of issues related to diversity in science teaching and learning. 
6. Grow in use of reflective practices for teaching and learning. 

Course Materials: 
• Contant, T., Bass, J., & Carin, A. (2014). Teaching Science Through Inquiry and 

Investigation, Loose-Leaf Version with Enhanced Pearson e-text – Access Card Package, 12th 
Edition. 

• Professional journal articles as assigned. All articles can be obtained through ISU Library 
Online Resources. Please visit http://www.lib.iastate.edu/  

• Single subject spiral-bound or composition notebook (to be used as your “science 
notebook”) 

• Two writing utensils of different color (could be pen & pencil, or two pens with different 
colors of ink) 

 
ISU Educator Preparation Program Conceptual Framework: 
The ISU educator preparation program is founded on the land grant commitment of access 
and opportunity when serving the people of Iowa, the nation, and the world. Like the 
University, the ISU educator preparation program is fundamentally grounded in the science 
and technology of living and learning. The themes of leadership, equity, critical thinking, and 
innovation are intentionally woven throughout the fabric of this program in order to help 
today’s learners achieve to their full potential. Additional information about the framework 
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can be found at: http://www.education.iastate.edu/educator-preparation-
resources/conceptual-framework/ 
 
Teacher Education Shared Course Expectations: 
This course incorporates shared behavioral expectations with other courses in the 
undergraduate teacher education program.  Following these expectations is the responsibility 
of the student. Students are encouraged to raise any questions they may have regarding these 
expectations with the instructor. 
 

BE THERE/STAY THERE – ATTEND CLASS 
BE PREPARED – COMPLETE ASSIGNMENTS ON TIME 
BE ENGAGED – PARTICIPATE IN CLASS 
BE RESPECTFUL – TREAT OTHERS AS YOU WISH TO BE TREATED 
BE ETHICAL/PROFESSIONAL – PREPARE TO BE AN EDUCATOR 

 
Standards in Education: 
Pre-service teachers who take CI 449 are expected to be aware of and respect standards that 
have been established by the education community. The School of Education at Iowa State 
University assures the Iowa Department of Education that each student recommended for 
initial teacher licensure has an understanding of the following 10 standards. 
 

The Learner and Learning 
Standard #1: Learner Development. The teacher understands how learners grow and develop, 
recognizing that patterns of learning and development vary individually within and across the 
cognitive, linguistic, social, emotional, and physical areas, and designs and implements 
developmentally appropriate and challenging learning experiences. 
Standard #2: Learning Differences. The teacher uses understanding of individual differences 
and diverse cultures and communities to ensure inclusive learning environments that enable 
each learner to meet high standards. 
Standard #3: Learning Environments. The teacher works with others to create environments 
that support individual and collaborative learning, and that encourage positive social 
interaction, active engagement in learning, and self-motivation.  
 

Content 
Standard #4: Content Knowledge. The teacher understands the central concepts, tools of 
inquiry, and structures of the discipline(s) he or she teaches and creates learning experiences 
that make the discipline accessible and meaningful for learners to assure mastery of the 
content. 
Standard #5: Application of Content. The teacher understands how to connect concepts and 
use differing perspectives to engage learners in critical thinking, creativity, and collaborative 
problem solving related to authentic local and global issues. 
 

Instructional Practices 
Standard #6: Assessment. The teacher understands and uses multiple methods of assessment 
to engage learners in their own growth, to monitor learner progress, and to guide the teacher’s 
and learner’s decision making. 
Standard #7: Planning for Instruction. The teacher plans instruction that supports every 
student in meeting rigorous learning goals by drawing upon knowledge of content areas, 
curriculum, cross-disciplinary skills, and pedagogy, as well as knowledge of learners and the 
community context. 



3 
Standard #8: Instructional Strategies. The teacher understands and uses a variety of 
instructional strategies to encourage learners to develop deep understanding of content areas 
and their connections, and to build skills to apply knowledge in meaningful ways. 
Standard #8A: Technology. The teacher integrates current and emerging technology in 
instruction to encourage student creativity, problem solving, collaboration, and digital 
literacy. Teachers practice and advocate safe, legal, and responsible use of information and 
technology. 
  

Professional Responsibility 
Standard #9: Professional Learning and Ethical Practice. The teacher engages in ongoing 
professional learning and uses evidence to continually evaluate his/her practice, particularly 
the effects of his/her choices and actions on others (learners, families, other professionals, and 
the community), and adapts practice to meet the needs of each learner. 
Standard #10: Leadership and Collaboration. The teacher seeks appropriate leadership roles 
and opportunities to take responsibility for student learning, to collaborate with learners, 
families, colleagues, other school professionals, and community members to ensure learner 
growth, and to advance the profession. 
 
Find other relevant standards online: 

! Next Generation Science Standards (NGSS): http://www.nextgenscience.org/next-
generation-science-standards 

! Iowa Teaching Standards and Criteria: https://www.educateiowa.gov/iowa-
teaching-standards-criteria 

 
Course Policies    

• Communication Outside of Class 
o I will use your ISU email to contact you. Any additional, pertinent information 

will be sent through that account. Please add my e-mail address to your contact 
list. <remsburg@iastate.edu> 

o There is also a Blackboard site for this course, which will contain information, 
handouts, and other important course materials. You will submit all assignments 
through that site, with the exception of the science notebook. Please plan to refer 
to that site frequently. 

•  Grading 
o Your final grade will be determined using the following scales. The number 

represents possible points earned. See Blackboard for the grading of individual 
assignments.  Points allocated to assignments total 100 points for the course.  
 

A 100 – 93 
A- 92 - 90 
B+ 89 - 87 
B 86 - 83 

B- 82 - 80 
C+ 79 – 77 
C 76 – 73 
C- 72 – 70 

D+ 69 – 67 
D 66 – 63 
D- 62 – 60 
F < 60 

• Late Work 
o Assignments are due at the beginning of class on the due date. As an elementary 

teacher you will be responsible for daily lessons in several content areas. You will 
need to use your time wisely so you are organized and prepared to teach your 
classes effectively. Think of this class as preparation for that career experience. 
Therefore, all late assignments will be reduced by 10% for every day they are late.  
Extensions are only granted for extenuating medical/illness (with written 
documentation from a medical doctor) or (possibly) family problems. Both need to 
be communicated with me prior to the assignment due date in order to be 
considered. Otherwise the late assignment will continue to lose percentage points. 
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• Attendance/Tardy Policy 

o Being present and punctual are characteristics that administrators expect from their 
teachers, as will your students and their parents. Therefore, this class will start and 
end on time. I will respect your time, and I expect that you will respect our class 
time. Arriving late or packing up early will be considered a disruption to our 
learning environment, and these unprofessional behaviors will have an adverse 
impact on course grades if they occur. (See course assignments for further information.) 

• Classroom Behaviors 
o Students who demonstrate less than professional behaviors or exhibit disruptive 

behaviors within our classroom will be asked to cease the disruption and use other 
means for expressing disagreement or concern. An explanation will be given to the 
student and class as why it is considered disruptive behavior. In addition, the 
student will be required to meet with me for a 30-minute interview to determine the 
nature of his/her needs that are not being met. Further disruptions may result in 
other forms of intervention as outlined by university policy.  

• Food and Drink in Classroom 
o Soda, water, and coffee are acceptable drinks for the classroom. However, you are 

expected to be responsible for keeping drinks away from materials and to clean up 
after yourself. 

o If there is class interest, we will set up a snack schedule for teacher candidates to 
bring a food item for the class to share to carry us over the noon hour. Any 
contributions should be easily shared and include napkins, plates, and utensils if 
needed. If no snack schedule is set, food items should be kept at a minimum and 
considered to be a “snack” rather than an entrée (acceptable: granola bars, fruit, sm. 
pkg. of crackers, etc.; unacceptable: lg. sack of chips, complete meal, bowl of soup, 
etc.). If there are special medical needs please advise me as to what they are and 
accommodations will be made. 

• Electronic Devices 
o Phones should be silenced and away in your bags/backpacks. The expectation is 

that you attend to instruction, whether it is discussion, activity, or direct instruction. 
Your job here is to gain understanding and experience related to what will be your 
profession. Other devices should be out only to take notes or for specific research if 
needed, not to shop, check mail, Facebook, or other social media.  One request to put 
a phone away will be made. If it continues to be in view you will be required to 
place it in a central location until class is over.  

Course Assignments:  
! Written assignments (exception of Science Notebooks) are to be submitted through 

Blackboard.  All uploaded documents should use an MSWord or PDF format, with 1-inch 
margins, 12-point font, and double-spaced. Name, date, class & section should be included 
in a first page header.  Further descriptions, templates, and grading rubrics will be posted 
on Blackboard.  

! Reading assignments are outlined on the class schedule in this document. All readings are 
to be completed prior to the class in which they will be addressed.  Your participation in 
class discussions and activities are evaluated partially on your contributions, connections, 
and questions related to the assigned readings. 
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! Microteaching assignments include: 1) A 30-minute small group interactive lesson in 

which your peers act as elementary students. This lesson is to be one from the instructional 
unit sequence of lessons. 2) A whole class presentation giving details of a science and 
literacy integrated unit, which is part of the final exam for the class.  

 
1. Attendance and Participation (10 points total – 4 points attendance, 3 points small group 

participation, 3 points large group participation) Attend class and participate actively in 
discussions and activities during class time. The course is designed to be hands-on and 
experience-based. These times cannot be replicated through readings, notes, or make-up 
work outside of class. If you miss more than 1 class, you will lose points for each additional 
absence. Students who miss two or more classes will need to set up a meeting with me and 
might be asked to drop the class. If you are aware of excused absences due to university 
sanctioned extra-curricular events, please inform me at the beginning of the semester. 
Completion of related work and/or alternate assignments will be discussed at that time.  

2. Science Autobiography (5 points) Explore and compare your own experiences, attitudes, 
and feelings regarding school science with those you experience over the semester. It 
consists of an initial reflection of past experiences with learning science and how those 
have influenced your view of science teaching and learning.  

3. Reading Responses (6 points) Complete the assigned text readings before the class in 
which they are to be discussed. There will be a graded response required for each reading 
assignment, which will be evaluated by either the instructor and/or peers. These will be 
posted on a “Journal” page in Blackboard and your response should be in the form of a 
post. You might also want to have a copy of your response in your science notebook for 
class discussion purposes. Some responses may be completed during the class session. If it 
is to be completed in class, students will be told in advance through e-mail, Blackboard, 
and/or in class.  

4. Science Notebook (12 points) Construct and maintain a science notebook that portrays the 
inquiry process and illustrates your analysis, reflections and work this semester. The 
purpose of this assignment is two-fold. The first is to understand how a science notebook 
promotes the inquiry process when used by students. This becomes the creation of a model 
for you to keep and refer to in the future. The second aspect of the notebook is for you to 
analyze, explain connections, and reflect your understanding of course content. It will be 
checked three times throughout the semester. The notebook should also contain the 
following entries: 

a. Defining Professionalism (3 points) Investigate the meaning of professionalism and 
how it applies to the classroom. Complete a short response paper, set goals, and 
reflect weekly throughout the course as to how you are meeting your goals. This 
will be reviewed at notebook checkpoint dates.  

b. Assigned Professional Journal Articles (points incorporated into notebook rubric) 
Read and respond to assigned professional journal articles with a brief summary of 
the article and personal reflection on what you found pertinent to your  science 
teaching practice. 

5. Science Instructional Unit (40 points) Plan, implement, and evaluate a three-day teaching 
sequence. You will be responsible for teaching one of these lessons in class to a small group 
of your peers. Prior to teaching, you will submit a unit plan, and a draft of your lesson 
plans using the template posted on Blackboard. A lesson reflection needs to be completed 
after teaching in which you describe your observations, analyze the instructional experience, 
and reflect upon what went right and what you might change. Each of these parts will be 
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discussed in class in more detail. The assignment consists of several parts that will be 
completed and submitted throughout the semester: 

" Unit Science Background (5 points) 
" Unit and Lesson Overview (5 points) 
" First Draft of the Lesson Plan (5 points) 
" Final Submission of the Lesson Plan (10 + 5 points) 
" In-Class Teaching Session (5 points) 
" Lesson Reflection (5 points) 

6. Practicum Reflection (4 points) Complete two journal prompts related to your practicum 
experience that are designed to guide your observations of inquiry and science in the 
elementary classroom. Each should be at least one page, double-spaced in length. This will 
also include your classroom observation notes from the science lesson you observed. These 
will be due the first class period after your return to campus.  

7. FINAL EXAM – Part 1, Science Teaching Statement (5 points) Create a science teaching 
statement that reflects not only your personal beliefs but also your professional opinion 
about how to teach science. The intent is that when you leave this class you will have 
developed ideas and beliefs about science that could be shared with fellow teachers, 
administrators or during an interview. Your statement should fuse together the progress 
you’ve made this semester as we explored teaching and learning in science.   

8. FINAL EXAM – Part 2, Science Trade Book Integrated Lesson (15 points) Plan an 
integrated unit starting from science that integrates Science and Language Arts and 
incorporates the use of at least one science trade book. With the emphasis on integrating 
and making connections across disciplines, this lesson is designed to help you think of how 
multiple subjects can support science learning (and learning in the other areas as well). This 
lesson consists of a unit plan, one lesson plan, and a presentation to your classmates. This 
assignment can be done individually or with a partner.  

 
 
Class Schedule – (Topics, Readings, Assignment Dates subject to change if instructor deems necessary) 
Class # 
& Date 

Topic •Readings  
(Completed by start of class) 
 

Assignment Due 
Dates 

1 
1/10 

What is Science?   

2 
1/12 

Building Professional 
Community 

What is Science? (Continued) 
Why teach it?  

 

• Ch. 1 Framing Science and 
Science Education (p. 4-27)  
• “Methods & Strategies: 
Understanding the True 
Meaning of Nature of 
Science.” Crowther, D., et.al. 

• Ch. 1 Reading 
Response  (RR) 
(Submit through 
Blackboard unless 
announced otherwise) 

3 
1/17 

Science (and Engineering) 
Practices 

• Ch. 2 Involving Learners in 
Doing Science (p. 28 – 54) 
• “Using POE Centers.” Rios, 
J. 

• Science 
Autobiography  
• Ch. 2 RR 

4 
1/19 

How do students learn 
science? 

Ch. 3 Learning Science with 
Understanding (p. 73 – 85) 
• “Conceptual Change in the 
Classroom.” Mascazine, J. and 

• Ch. 3 RR 
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W. McCann 

5 
1/24 

What is “inquiry”? Why 
inquiry teaching? 

Ch. 4 Engaging in Inquiry-
Based Instruction and Using 
the 5E Model, Part 1 (p. 86 - 
115) 

• Ch. 4 RR 

6 
1/26 

Models of Inquiry 
Instruction,  
Modeling a 5E Lesson 

“DCIs, SEPs, CCs, Oh My!” 
Duncan, R. and V. Cavera 

• Science Notebook 
Check #1  

7 
1/31 

Planning Inquiry 
Instruction 

Ch. 6 Planning and Managing 
Inquiry Instruction, Part 1 (p. 
156 – 168) 

• Unit Science 
Background  
• Ch. 6a RR 

8 
2/2 

Planning (continued) 
Safety Precautions 

 • Unit Overview 

9 
2/7 

Exploring Curriculum Ch. 6 Planning and Managing 
Inquiry Instruction Part 2 (p. 
168 – 177) 

• Ch. 6b RR 

10 
2/9 

Managing Inquiry 
Instruction – Cooperative 
Learning and Materials 

 • Instructional Unit 
First Draft  

 
No class due to School Placements (Feb. 13 – March 10) – Spring Break (March 13 – 17) 

- Complete “Practicum Reflection” Assignment -  
 

11 
3/21 

Assessing Science 
Learning 

Ch. 5 Assessing Science 
Learning (p. 118 – 146) 

• Practicum 
Reflection  
• Ch. 5 RR 

12 
3/23 

Assessing Science 
Learning  (continued) 

  

13 
3/28 

Question Asking in the 
Inquiry Classroom 

Ch. 7 Questioning Effectively, 
Part 1 (p. 178 – 192) 
• “Methods and Strategies: 
The Crucial Role of the 
Teacher”. Olson, J.  

• Ch. 7a RR 

14 
3/30 

Communicating in Science Ch. 7 Questioning Effectively, 
Part 2 (p. 192 – 205) 

Science Notebook 
Check #2  
• Ch. 7b RR 

15 
4/4 

Peer Teaching – Day 1  • Instructional Unit 
Final Lesson Plans -
(due the day you teach) 

16 
4/6 

Peer Teaching – Day 2  • Instructional Unit 
Final Lesson Plans - 
(due the day you teach) 

17 
4/11 

Teaching Science and 
Adapting Curriculum for 
ALL Students 

Ch. 10 Making Science 
Accessible for ALL Learners, 
Part 1 (p. 240 -272) 

• Instructional Unit 
Reflection  
• Ch. 10 RR 

18 Integrating Science and • “Bringing Back Books”.  
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4/13 Literacy Cervetti, G., and J. Barber. 

19 
4/18 

Integrating Science 
through STEM 

Ch. 9 Connecting Science with 
Other Subjects (p. 222 – 239) 

• Ch. 9 RR 

20 
4/20 

Integrating Science and 
Technology 

• “Science Notebooks for the 
21st Century.” Fulton, L., et.al. 

 

21 
4/25 

Science and Engineering • “Shedding Light on 
Engineering Design.” 
Capobianco, B., et.al. 
• “How to Develop an 
Engineering Task.” 
Dankenbring, C., et.al. 

 

22 
4/27 

Science and Engineering 
(continued) 

 • Science Notebook 
Check #3  

Final 
Exam 
TBA 

Science Trade Book 
Presentations 

 • Science Teaching 
Statement (Final 
Exam Part 1) 
• Science Trade 
Book Integrated 
Lesson Plan & 
Presentation (Final 
Exam Part 2) 

 
University Policies: 

• Discrimination and Harassment 
o “Respect is the foundation for interchange of ideas, for learning and for working toward 

common goals. Consequently, Iowa State University is committed to assuring that its 
programs are free from prohibited discrimination and harassment based upon race, ethnicity, 
sex, pregnancy, color, religion, national origin, physical or mental disability, age (40 and 
over), marital status, sexual orientation, gender identity, genetic information, status as a 
U.S. veteran (disabled, Vietnam, or other), or any other status protected by university policy 
or local, state, or federal law. Discrimination and harassment impede the realization of the 
university's mission of distinction in education, scholarship, and service, and diminish the 
whole community.”1 

o  “Iowa State University reaffirms and emphasizes its commitment to provide a professional 
working and learning environment that is fair and responsible; that supports, nurtures, and 
rewards educational and employment growth on the basis of relevant factors such as ability 
and performance; and that is free of discriminatory, inappropriate, and disrespectful conduct 
or communication.”1 

• Accommodations for Students with Special Needs 
o Iowa State University is committed to assuring that all educational activities are free 

from discrimination and harassment based on disability status. All students 
requesting accommodations are required to meet with staff in Student Disability 
Resources (SDR) to establish eligibility.  A Student Academic Accommodation 
Request (SAAR) form will be provided to eligible students. The provision of 
reasonable accommodations in this course will be arranged after timely delivery of 
the SAAR form to the instructor.  Students are encouraged to deliver SAAR forms as 
early in the semester as possible.  SDR, a unit in the Dean of Students Office, is 
located in room 1076, Student Services Building or online at 
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www.dso.iastate.edu/dr/.  Contact SDR by e-mail at 
disabilityresources@iastate.edu or by phone at 515-294-7220 for additional 
information.  

• Academic Integrity and Honesty 
o Iowa State University’s policy for academic integrity and honesty will be followed in 

this class.  More information for students can be found at: 
http://www.studentconduct.dso.iastate.edu/academic/students. 

o Students are expected to practice academic honesty in every aspect of this 
course.  Make sure you are familiar with the ISU Student Information Handbook, 
especially the section on understanding academic integrity.  In part it reads as 
follows: 

“Academic integrity might best be defined, quite simply, as doing one's own academic 
work without unauthorized assistance from other persons or resources. More specifically, 
academic integrity means that students take their coursework seriously and place 
significant value on learning and engagement in the classroom and while completing 
assignments and projects.”2 

o Students who engage in academic misconduct are subject to consequences with 
regard to this course, as well as university disciplinary procedures.  Examples of 
academic dishonesty include using information from sources without giving proper 
credit (citation and reference), turning in assignments as your own that were 
prepared by another or are essentially based on another’s original work, assisting 
someone else in using unauthorized materials, and attempting to use unauthorized 
information on an exam. 3 Students are expected to do their own work and give 
proper credit when you use ideas and materials from other sources.  
 
 

1Iowa State University. Policy Library. Retrieved from 
 http://www.policy.iastate.edu/policy/discrimination/ (12/15/2015) 
2 Iowa State University. Student Conduct. Retrieved from  
http://www.studentconduct.dso.iastate.edu/academic/students  (12/31/2017) 
3Based on information retrieved from 
 http://www.studentconduct.dso.iastate.edu/academic/misconduct (12/31/2017) 
 
 


