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Introductory remarks 
 
 This course is intended for future elementary and middle school teachers who will teach science (among 
other subjects). The goal of the course is to introduce possible approaches to science education at the 
elementary/middle school level consistent with the National Science Education Standards. In addition, students 
should become more familiar with science content taught at the elementary/middle school level and science 
equipment used in these classes. 
 If you work hard, complete all the assignments, participate in class activities/discussions, and resubmit 
assignments for full credit, you will receive an A for the semester. If you do not meet these objectives, please modify 
your expectations. 
 
Professor 

James Finley  
Classroom: GSE room 025A 
Class Times: 4:50 – 7:30 
Email: james.finley125@gmail.com 
Phone: (908) 514 – 8346 
Office Hours: By Appointment 

 
Text (optional) 

Zull, J (2002). The Art of Changing the Brain, Stylus Publishing, LLC. Sterling, Virginia.  
R. Martin, C. Sexton, J. Gerlovich, Teaching Science for All children, 5th edition (optional but highly 
recommended). 

 New Jersey Science Core Curriculum Standards 
 New Jersey Science Curriculum Framework 
 
Grading and Activities 
 
 Your course final grade will be based on a number of different items; however, the syllabus is not set in 
stone. Throughout the semester, I will make adjustments that will best meet our needs. Therefore, be sure to check 
the website for updates. I will highlight changes so that they can be easily found.  

Below you will find many of the class activities. Each activity will be graded based on the point distribution 
listed below. “Total points” stand for the maximum number of points you can receive for the assignment. Almost 
every assignment can be improved by submitting the improved version again, but this is your choice. You 
take the grade you want! I believe in rewarding learning and hard work, because learning, like science, is a 
process. After I read your written assignments, I will provide my assign a grade and may provide written comments. 
If the grade assigned is not a maximum grade, you may resubmit the assignment (up to two weeks after the 
assignment has been handed back to you). I will be always willing to read it again. 

Grades for class participation are dependent on you but are generally positive in nature. You are encouraged 
to submit the assignments as early as possible to avoid problems at the end of the semester. Your total points at the 
end of the semester will determine your grade.   
 

Activity         Total points 
1. Attendance and participation in each class activities      60 
2. Daily Quizzes         35 
3. Weekly reports blog and comments        40 
4. A classroom lesson in small groups (lesson plan included)*    60 
5. Homework assignment         5 
6. Science Curriculum Analysis/Observation      10 
7. Assessment assignment/Blog Reflection      15 
8. Article Presentation        20 
9. Participation in reading assignment and discussion     33 
11. Final Paper         20 

 12. Additional Items/Homework/etc…       TBD 
 
Total           300 



Science in the Elementary School 
15-256-554-01 Spring 2012 

 

 2  

*Submitted to the online portfolio 

General Overview of Activities 
 
 
Attendance and participation in hands-on activities: During class time you will learn about science teaching 
methods and content by participating in science exploration yourself. Try not to miss any class meetings because it 
will be difficult (almost impossible) to learn the material on your own. You are welcome to express any opinion you 
have, and ask any questions regarding the material but make sure this is done in a respectful and professional 
manner. To earn full marks in this category, you are expected to show up, contribute to discussions, use technology 
for class work only, and stay off of your cell phone while in the classroom. Credit will not be given to blogs when 
you are absent.  
 
Quizzes: Most classes will start with a short quiz regarding the material discussed the previous week. The quizzes 
serve as formative assessments and thus should provide you feedback about how you are doing with the material. To 
be ready for these quizzes make sure you leave the class understanding the material, review it the same day and 
before the next class. If you are not confident of your knowledge, contact me via e-mail or setup an appointment. 
These quizzes should be viewed as a tool for learning and should be corrected until all of the content is understood. 
However, this should not prevent you from studying for them ahead of time. To correct your work you MUST: 

o Identify the difficulty you had (I didn’t understand the difference between revolution and rotation. 
Revolution means to orbit, changing positions throughout. Rotation means to spin on a fixed point.)  

o Provide a new answer (I believe that seasons occur due to revolution around the sun) 

o Explain why this answer is correct (This is because the North hemisphere tilts towards the sun during part 
of the orbit, and faces away during another part of the orbit) 

 
Weekly reports/Comments: Each week you will submit a blog entry in which you answer three questions: a) What 
science content and skills did I learn this week and how did I learn them (BE SPECIFIC!)? b) What teaching 
methods did I learn and how did I learn them (BE SPECIFIC!)? c) Reflection on class, on the lesson design, on the 
assigned reading, and/or on a professional/personal level (ideas about how to teach science, how children learn 
science, on your own science background, etc.). You receive credit each week as long as there is obvious effort 
present and the assignment is posted on time. The reports should be submitted no later than Sunday at 5pm. I am 
interested in hearing your thoughts and seeing any growth in your learning during the course of the semester. I will 
comment on your blogs one-two times over the course of the semester to provide guidance. You must comment as 
well. To earn full marks, you must submit comments on at least 5 different people’s blogs. Comments should be 
thoughtful and completed over the course of 5 different weeks.  
 
A classroom lesson by your team: During the second part of the semester, you will be teacher a lesson as a small 
group. Using textbook materials, science texts, the Internet, magazines, and other sources of information, you will 
create an original science lesson that addresses age appropriate science standards and incorporates the teaching 
methods learned in class. Each team will sign up for their lesson and present according to a schedule that we will 
develop together. Teams will develop a proposal (min. 3 weeks prior), a rough draft (two week prior), and full lesson 
plan (one week prior). The final product will be an 1½-hour science lesson (3 days worth of lessons in an elementary 
classroom) It needs to include a fully developed science cycle, a homework sheet, and a short formative assessment 
for the following week (that will additionally include a short blog entry about what you learned from the 
assessments). The teacher must approve all topics and the lesson should be ORIGINAL. 
 
Science lesson plan: After you present your lesson in class you need to hand in the lesson plan (it should satisfy all 
the requirements for RU lesson plans in addition to this classes requirements). The major difference is that you will 
outline all the questions you plan to ask and the answers you expect students to respond with. Each group should 
submit one lesson plan. This may be the lesson plan that you submit as part of your portfolio. See guidelines for the 
lesson plan below. 
 
Homework Assignment: You will need to design a homework worksheet that you would give to students 
completing this lesson. The worksheet should be something you could actually foresee using with students and 
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directly relate with the main points of the lesson. The worksheet should encourage higher order thinking over 
defining and straight identification.  
 
Assessment Assignment: You will need to design an assessment instrument to evaluate student understanding of 
you lesson. The assignment will be graded. With the assessment you should include a paragraph blog entry that 
outlines what you learned from correcting the student quizzes. Your grade will depends on your creativity, 
knowledge, diversity of assessment elements, the science content, and knowledge of science methods. 
 
A Science Curriculum Analysis: You will research and assess a science curriculum of your choice (FOSS, 5E 
Science approach, WISE, etc.) or the science curriculum that you observed at your placement. You should highlight 
the main points of the program/curriculum, provide a discussion of example activities/methodologies, and to discuss 
the pros and cons of the program (Approximately 1 page). The goal is so that you can speak intelligently on an 
interview about a science curriculum that you are familiar with and to be able to critically examine and improve upon 
curriculum that exist at the school you will be teaching at. This activity may be submitted at anytime. Below are 
some ideas for the paper: 

What were the goals of the lesson; how did the teacher made sure the goals were achieved? What did student understanding 
look like? Please provide specific examples. How much of the time were students actively engaged in the lesson? What did 
they do during this active engagement times? How much time did they spend sense making? What did sense-making look 
like? How much time did they spend doing busy work? What did busy work look like? Why did they have to do it? How 
closely was the instruction tied to a text? 

 
Science education research paper presentation: You will read and present an article from a scholarly science 
education source (AAAS, NSTA, AAPT, APS, etc). You will signup for a presentation day and them decide on a 
paper to read. You may choose any paper but it should be at least 5-10 pages in length. I will provide you a list of 
some acceptable papers that you can read if you have trouble finding your own. In your presentation (PowerPoint) 
you should discuss the purpose of the paper, the design of the study, the results, implications for the classroom and 
conclusions reached by the author. At the end of the report you should include your own comments about the value 
of the paper for your understanding of science education in the elementary school. Student not presenting are 
expected to take notes. Presentations must not take longer than 6 minutes! 
 
Participation in class discussion / reading assignments: You will have reading assignment almost every week. In 
class you will be expected to participation during reading discussions. This is critical to the success of the class as 
well as your success as a teacher. I will be assessing how you participate during these discussions. I am looking for 
you to share your opinions, questions, confusion, and ideas. Feel free to disagree but make sure you have a cogent 
point. I should see specific evidence that you have actually read the assigned work.  
 
Final: The final will be a paper that highlights your philosophy of teaching science. You should make reference to 
many of the lessons and experiences you have had in class. This will be completed in class an it may be shared with 
your classmates on the last day.  
 
Useful resources:  

I do not have any official office – but my door is “always open” for you and I will answer your questions any time. If 
you want a serious conversation – e-mail me and we will set up a convenient meeting time. 
There is a huge collection of science elementary textbooks, science methods books, science textbooks and journal 
articles in the GSE which I can help you access. You are welcome to use them.  
 
There are many Internet sites useful for elementary and middle school science teachers. This list will be continuously 
update so please be sure to revisit the updated syllabus often. Some of them are: 
  
http://www.rain.org~rcurtis/njsta.html 
http:/www.esu/~bbq/ed_resources.html    
http://hea-www.harvard.edu/ECT/  
http://whale.wheelock.edu 
http://www.madsci.org/archive.html  

http://www.rain.org~rcurtis/njsta.html�
http://hea-www.harvard.edu/ECT/�
http://whale.wheelock.edu/�
http://www.madsci.org/archive.html�
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http://phet.colorado.edu/ 
http://paer.rutgers.edu 
 
Additional support can be found on my classroom site: http://tinyurl.com/FinleyScience 
 
To help you understand the content of the course we found several sites that you may visit to deepen your 
understanding of some topics: 
 

o Vectors-motion and it’s forces in two dimensions, Newton’s laws, momentum and it’s conservation, work, 
energy and power, circular motion and satellite motion, waves, sound waves and music, light waves and 
color, reflection and refraction - http://www.bcpl.net/~kdrews/kmt.html 

o Kinetic molecular theory, diffusion, kinetic energy - http://www.particleadventure.org 
 
This is a great site that lists the misconceptions that typically occur in k-6 grade science textbooks -
http://www.amasci.com/miscon/miscon4.html and http://assessment.aaas.org/topics 
 
If you find other websites to be helpful, please feel free to send me their web address so I can add it to this list. 
 
Suggested Readings 
 
Abd-El-Khalick, F., BouJaoude, S. (1997). An Exploratory Study of the Knowledge Base for Science Teaching. Journal of Research in Science 
Teaching, Vol. 34, No 7, pp 673-699. 
Collins, A. (1997). National science Education Standards: Looking Backward and Forward. The Elementary School Journal, 97 (4), 299-313. 
Dana, T., Campbell, L. M., & Lunetta, V. N. (1997). Theoretical Bases for Reform of Science Teacher Education. . The Elementary School 
Journal, 97 (4), 419-432. 
Nordland, F. H. & DeVito, A. (1974) The improvement of the undergraduate science education of prospective elementary teachers. Science 
Education, 58(3):383-390. 
Shulman, L. S. (1987). Knowledge and Teaching: Foundations of the New Reform. Harvard Education Review. Vol. 57, No. 1. 1-22. 
Roth, W-M. (1996). Teacher Questioning in an Open-Inquiry Learning Environment: Interactions of Context, Content and Student Responses. 
Journal of Research in Science Teaching, Vol. 33, No. 7. Pp. 709-736. 
Hashweh, M. (1996). Effects of Science Teachers’ Epistemological Beliefs in Teaching. Dept. of Education and Psychology, Birzeit University, 
Birzeit, West Bank, Israel. 
Tilgner, P. (1990). Avoiding Science in the Elementary School. Science Education 74 (4): 421-431. 
 

 

http://phet.colorado.edu/�
http://paer.rutgers.edu/�
http://tinyurl.com/FinleyScience�
http://www.bcpl.net/~kdrews/kmt.html�
http://particleadventure.org/�
http://www.amasci.com/miscon/miscon4.html�
http://assessment.aaas.org/topics�
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Class Schedule (subject to change) 

 
 

Class Science Methods and Content Topic Homework / Reading 
 (additional work may be assigned in 

class and posted on the website) 

1 
(1/18) 

Science Method: The nature of science and the goals of science education. 
The structure of scientific knowledge.  
 
Content: Scientific Practices; ISLE 

Access Sakai, sign up for 
lesson/reading day, blog, 
and Zull Ch. 2,  

2  
(1/25) 

Science Method: Developing a Lesson Plans; Standards, misconceptions, 
Objectives, and UbD for an inquiry classroom  
 
Content: Light 

Blog, “Retakes and Redo” 
article 

3  
(2/1) 

Science Method: Design assessment that meets lesson objective; 
diversifying assessments and assessment items; Philosophy on correcting 
assessments 
 
Content: Motion 

Blog, “Zull Ch.3” 

4  
(2/8) 

Science Method: Utilizing Simulations, Animations, and videos to 
construct concepts and test hypothesis.  
 
Student Research Presentations: Kjersti and Emily 
 
Content: Dynamics 

Blog, Finish Lab 
(conclusion and graph), 
“Is Failure the key to 
success?” 

5  
(2/15) 

Science Method: Using and developing rubrics for assessing student 
participation and demonstrating scientific abilities 
 
Student Research Presentations: Katie 
 
Content: Genetics/Evolution 

 
Blog, Zull Ch.4 

6  
(2/22) 

Science Method: 21st century technology; Cutting edge implementation; 
Ipads / Smartboards / Cell Phones 
 
Student Research Presentations: Melissa and Taylor 
 
Content: Cells and Processes 

Blog, Read Boaler and 
Herrenkohl articles 

7 
(2/29) 

Science Method: How to set up an inquiry classroom. Classroom 
management and setting up an environment of mutual respect. 
 
Student Research Presentations: Sidra and Kellyanne 
 
Content: Matter/Statics/Magnetism 

Blog, Zull Ch. 6 

8 
(3/7) 

Science Method: Differentiation and educating the schools special 
population; Reading and understanding IEPs; State testing. 
 
Student Research Presentations: None 
 
Content: Student Lessons: ___________________________ 

Blog, Chinn Article 

9  
(3/21) 

Science Method: Fostering small groups and whole class discourse as a 
means of developing ideas; developing arguments 
 

Blog, Zull Ch. 7 
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Student Research Presentations: Jessica 
 
Content: Student Lessons: ___________________________ 

10 
(3/28) 

Science Method: Addressing student difficulties and teacher as the 
diagnoser. Understanding w/o terminology 
 
Student Research Presentations: Jared 
 
Content: Student Lessons: ___________________________ 

Blog, Etkina Article 

11  
(4/4) 

Science Method: Reflection and Metacognition – Self-reflection and 
Student to Teacher Reflection 
 
Student Research Presentations: Shirley 
 
Content: Student Lessons: ___________________________ 

Blog, Zull Ch. 8 

12 
(4/18) 

 

Science Method: Teaching Methodology and Questioning 
Student Research Presentations: Caroline 
 
Content: Student Lessons: ___________________________ 

Blog, Reading TBA (on 
Informal Learning) 

13 
(4/25) 

 

Science Method: Using Informal Learning Environments as a means of 
Fostering Understanding; Appropriateness, Benefits, and Drawbacks 
 
Student Research Presentations: Kevin 
 
Content: FIELD TRIP DAY 

Blog, No Reading 
Assignment 

14 
(5/2) 

 

Science Method: Final writing assignment. Question and Answer session; 
Evaluating your teaching philosophy. Portfolios, Interviews, and Resumes 
 
Student Research Presentations: Krissy 
 
 
Content: Final Exam 
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Guidelines for Lesson Plan (follows University requirements) 
 
Please develop a lesson plan for inclusion in your portfolio. Provide the specific information requested 
below. 

 
1. Title of the Lesson: 
 
2. NJ Core Curriculum Content Standards addressed in the lesson. Do not simply list the standard 

number, for example, 5.5. Instead, list the complete standard. For example, you might list: 
 
STANDARD 5.5 (Characteristics of Life) All students will gain an understanding of the structure, 
characteristics, and basic needs of organisms and will investigate the diversity of life. 
 
3. Identify Resources needed.  
 
Group them into teacher use and student use (where appropriate, identify texts, equipment, media, family 
or community resources to be used in the lesson).   
 
4. Describe what students should know before they start the lesson.  
 
5. State the objectives of the lesson.   
 
6. Identify important ideas in terms the subject area - describe in detail. Real life connections (make a 

list). 
 
7. Describe potential difficulties students may experience with the content.  Describe all formative 

assessments that you plan to use and how you will provide feedback (e.g. if these are problems - 
include solutions). Indicate what compensatory activities you will use for those students who lack 
prerequisite knowledge. 

 
8. Provide a description of the lesson including an agenda for the lesson (What is going to happen, what 

you will say, what questions you will ask, what students will do, all handouts that you plan to give to 
the students). Choose activities that are best for the content of the lesson. Make sure you describe how 
you will start the lesson and how you will end it (to capture students’ attention and to have some sort 
of closure). Show how you meet the objectives of the lesson. 

 
9. Time Table – who is going to be doing what and when during the lesson to make sure that students are 

actively engaged. 
 

Clock reading 
during the lesson 

“Title of the activity” Students doing  Me doing  

0 - 6 min Homework quiz Writing Checking up equipment for the 
first activity 

    
    
    
    
    
 

10. Describe the modifications you will make for different learners 
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a. Describe alternative instructional strategies for diverse learners such as the use of multi-sensory 

teaching approaches, use of instructional technologies, advance organizers, and cooperative 
learning activities.  
 

b. Describe modifications for bilingual students. 
 
 
11. Describe the homework you will assign. What guidance will you provide the students?  
 
UPON COMPLETION OF THE LESSON PLAN 

 
Respond to the THREE questions below: 
 

1. Knowledge of Subject Matter 
 

How does your lesson plan illustrate your knowledge of the subject matter you will teach?   
 

 
2. Pedagogy 

 
Briefly explain how your lesson plan illustrates your pedagogical knowledge 
 
 

3. Learners and Learning Environments 
 
Briefly explain how your lesson plan illustrates your knowledge of how to accommodate diverse learners and those 
with special needs. 


	Suggested Readings

