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CI 449: Teaching of Science 
School of Education 

Iowa State University 
Spring 2017 

 
 
Day & Time: Tue. & Thur. 9:00 AM – 10:50 AM (Sec. 4)    
Location: 1680 Lagomarcino Hall 
Course Web site: ISU Blackboard, PBwiki, or Others  
Office Hours: T/Th 1PM and/or by appointment 

 
Instructor: Prof. EunJin (E.J.) Bahng 
Office: 1740D Largomarcino 
Phone: (515) 294-7371  
Email: ejbang@iastate.edu 

 
Course Description: 

CI 449 is a study of the underlying models of instruction, curriculum development, 
learning, assessment, and classroom management for teaching science. Content from four 
disciplines of science will be used as vehicles for learning about teaching science to diverse 
groups of elementary students. The four disciplines are Physical Sciences, Life Sciences, Earth 
and Space Sciences, and Engineering, Technology, and Applications of Science. The course aims 
to develop prospective teachers’ personal teaching philosophies, of the nature and importance of 
science education, and how students learn science best according to current educational research. 
In order to achieve these goals, this course is designed based on the findings of three fields of 
research literature: what scientists do, how students learn, and how to teach science (science 
as inquiry).  

The course also emphasizes a “Puzzles of Practice and Reflective Approach,” in order to:  
a) develop a community of active learners, b) learn how to design student-centered and inquiry-
based curricula, and c) learn how to evaluate one’s own instructional practices. The figure below 
represents the conceptual framework upon which this course has been developed:   
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This course was specifically informed by a literature review, of approximately fifty 
articles, on effective learning for pre-service elementary science teachers. Also incorporated into 
the design and content were highlights from ten different highly rated textbooks written for 
elementary science methods courses, with the purpose of seeking successful, field-proven models. 
Consequentially, the following action model was created based on the essential findings from the 
above resources. This outline is also historical, in the sense that it has been used sequentially, and 
consistently evolved, since its inception in 2005.  

This outline also strives to meet the following goals as faithfully as possible: 1) Keeping 
abreast with the best and most current teaching practices, 2) Utilizing state-of-the-art science 
curricula, 3) Emphasizing teaching science through “inquiry,” 4) Elucidating the nature of 
science, 5) Teaching the best available assessment techniques, 6) Integrating the social context of 
science teaching and the context of science in general, and 7) Optimizing the environment for 
learning (e.g. integration of technology, classroom management, etc.). Finally, this syllabus is 
designed to represent not only a narrative of practice but to also guide and facilitate communities 
of learners through the complexities of scholarly practice.  

 
An action model of the Science Methods Course from the Literature-review: 

Note from the instructor: Humanizing Learning and the Communities of Practice 
Teaching is a tremendously important profession.  You are in a position to actually shape 

the character and knowledge of developing and trusting human beings. Simply put, you will 
affect the lifelong well-being of your students. Yet, you are also in a position to practice being a 
life-time learner—constantly expanding your own knowledge—through your students, their 
parents, other experienced teachers, peer teachers, and most importantly, through reflecting upon 
your own professional self.  
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Within the near future, you are going to be real classroom teachers, and I want to share 
some of the wisdom from my teachers Drs. John Dewey and Paulo Freire on the most important 
virtues that all teachers, including me, must consistently strive to exercise. These are Humility, 
Lovingness, Courage, Honesty, and Respect—especially respect of diversity—and Wisdom.  
These qualities are steadily gained in large part, by working through the tension and cognitive 
dissonance between patience and impatience virtually all teachers experience in the challenging 
milieu of a real classroom.  

Even now, I from time to time, silently remind myself of these virtues, and that they 
represent the very highest goals of the profession. It is my sincere hope that some of you also find 
strength and inspiration from these virtues on your way to becoming real professionals—
authentic teachers. Note: Please also read my teaching philosophy statements at the end of this 
syllabus, in order to facilitate your understanding of the nature of my class and my teaching 
approaches.  
 
Field Experience and the Course: 
While you are enrolled in this course, you will also be observing and teaching in elementary 
classrooms. These field experiences are critical as you develop into a professional educator. They 
will provide you with an opportunity to explore different models of instruction and assessment, 
and an opportunity for you to expand your knowledge of science instruction. Given the 
importance of these experiences, you should always try to maximize your experiences in the 
classrooms to which you are assigned.  
 
Standards-Based Focus: 
Teacher candidates who take CI449 are expected to respect standards that have been established 
by the teaching community. All the class activities from CI449 are research-based and planned, 
and based on the philosophies aligned with these standards. The documents below, from different 
sources, will be the baseline references for professionalism in class, science contents and teaching 
standards, and leadership skills. Pre-service teachers must read the following documents during 
the early weeks of the class and make an effort to understand their roles professionals, expand 
their science content knowledge, and build their pedagogical knowledge in order to become 
effective elementary science teachers.  
 

1. Iowa Teaching Standards and Criteria 
(http://educateiowa.gov/index.php?option=com_content&task=view&id=1684) 

2. Iowa Science Core Curriculum (https://iowacore.gov)  
3. InTASC Model Core Teaching Standards 

(http://www.ccsso.org/Documents/2011/InTASC_Model_Core_Teaching_Standards_201
1.pdf)  

4. National Board for Professional Teaching Standards 
(http://www.nbpts.org/the_standards/the_five_core_propositio) 

5. National Science Education Standards 
(http://www.nap.edu/catalog.php?record_id=4962#toc) 

6. National Science Teacher Association (NSTA) Standards 
(http://www.nsta.org/preservice) 

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

      8.    The PPAT Assessment (https://www.ets.org/ppa/test-takers/teachers/prepare)  
 

 
 

https://iowacore.gov/
http://www.nbpts.org/the_standards/the_five_core_propositio
http://www.nextgenscience.org/next-generation-science-standards
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ISU Educator Preparation Program Conceptual Framework: 
The ISU educator preparation program is founded on the land grant commitment of access and 
opportunity while 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 their full potential.  
 
Iowa State University Teacher Education 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. 
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. 
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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. 
 
Course Students Learning Outcomes: 
There are three major goals associated with this course; 

• Developing your capacity as a self-regulated learner and critical thinker, through various 
reflective practices—such as self-assessment, self-reflection, and interacting with critical 
friends within multiple communities of practice; 

• Learning effective methods of science instruction and assessment; 
• Building a knowledge base about science teaching. 

These three goals will link directly to the curriculum of the course. 
 
Course Materials: 
The following three books will be used during the study of Theme One: I will provide the NSTA 
books to the first team—for presentation. Afterwards, each team must relay one of the books 
below to the next team within two days.  

1. Konicek-Moran, R. (2013). Everyday physical science mysteries: Stories for inquiry-
based science teaching. Arlington, VA: National Science Teachers Association (NSTA) 
Press. 

2.  Konicek-Moran, R. (2013). Everyday Life Science mysteries: Stories for inquiry-based 
science teaching. Arlington, VA: National Science Teachers Association (NSTA) Press. 

3. Konicek-Moran, R. (2013). Everyday Earth and Space science mysteries: Stories for 
inquiry-based science teaching. Arlington, VA: National Science Teachers Association 
(NSTA) Press. 
 

Weekly reading assignment: Each week, you are asked to read two journal articles published by 
the NSTA. The title of the journal is: “Science & Children.” You can get all the articles for the 
class through ISU Library Online Resources. Please visit http://www.lib.iastate.edu/  
 
YouTube video clips: Your team will be asked to watch short 60 video clips related to the 
NGSS-Next Generation Science Standards, by Bozeman Science (Paul Andersen). Here is the 
URL for the first clip. The rest of the clips are queued to this URL: 
https://www.youtube.com/watch?v=o9SrSBGDNfU&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3
kUWq 
 
In-class materials: A science notebook, mealworms, flower seeds, and other materials will be 
prepared by the students.  
 
Course Communication: 
ISU Blackboard and/or PBwiki will be used in this course.  
 
Course Assignments: 
 
1. Science Notebooks and Online Reflection  (15%).  At the top corner of your science journal 
notebook, please write down the appropriate theme number, page number, date, and your role in 
each activity within which you participated. Each student will participate in science notebook 
journaling for weekly assigned readings and weekly in-class activities. Each student will also 
participate in answering online journal questions--regarding their personal thoughts about topics 

http://www.lib.iastate.edu/


 

 

6 
 

discussed by the weekly presenters, in-class activities, and reading assignments. Online science 
reflections will be prepared via a tool called ISU Qualtrics. Specifically, you will receive a link 
through which you may submit your science reflection. Please submit your reflections within 3-5 
business days. I will also post each Qualtrics link as an ISU Blackboard announcement. This 
assignment models the following assessment strategies: performance-based assessment, 
formative assessment, informal assessment, and/or a checklist (complete/incomplete). Please find 
a corresponding scoring rubric towards the end of this syllabus.   
 
2. Science Topic Presentation (15%). During Theme One, the “Talk-like, Act-like, and Feel-like 
Science Teachers Activity,” 2-3 students will be asked to prepare a 20-minute PowerPoint 
presentation. Each team will choose one topic from the Konicek-Moran books, and will be asked 
to prepare a brief and effective science demonstration related to their science topic, using only 
one or two everyday item(s). The topic presenters will also be asked to prepare two classroom 
discussion questions and lead a short classroom discussion right after their presentation. Topic 
presenters must submit their own PowerPoint slides to me as an email attachment prior to 
presentation. Please do not send me links to Google Doc, Prezi, and the like. These PowerPoint 
slides will be posted to our class “Blackboard.” Topic presenters’ main role is to engage the class 
using a science demonstration strategy. A group of panel members and a facilitator will also lead 
a whole group discussion after each talk, and will evaluate the presenters. Each team will receive 
a scored rubric within 3-5 days of their presentation. This assignment models the following 
assessment strategies: performance-based assessment, formative assessment, informal 
assessment, group assessment, whole class discussion, self/peer assessments, critical friends, 
and/or a rubric. Please find a scoring rubric towards the end of this syllabus.   
  
3. NGSS Activity: YouTube NGSS Video Clips by Mr. Andersen and an NGSS Quiz (10%).  
As a team (group of four or five), your team will be asked to watch all the NGSS video clips and 
prepare a PowerPoint document. Specifically, your team will watch all of the sixty NGSS video-
clips, and summarize one video-clip in a single PowerPoint slide. Your team will also engage in 
generating an NGSS practice quiz set that includes multiple choice questions (2), true or false 
questions (2), short answer questions (2), fill-in-the blank questions (2), and matching questions 
(2).  Please find the quiz format towards the end of this syllabus. Once these two documents have 
been prepared and submitted to me as an email attachment, your team will participate in a 10-
minute, whole class oral quiz. In the meantime, I will compile your team’s NGSS practice quiz 
sets to the NGSS quiz sets document and make it available for the whole class. The NGSS quiz 
questions will be selected from this compiled NGSS quiz sets document. This assignment models 
the following assessment strategies: Performance-based assessment, group assessment, formative 
assessment, informal assessment, and/or an interview strategy.  
 
4. Long-term science projects (10 %) You will also be asked to log your observations of the two 
of the following long-term projects: 1) the phases of the moon, 2) the life cycle of mealworms, 
and 3) the life cycle of plants twice per week, for 10 to 15 minutes. Each student will be asked to 
plan innovative ways to observe, collect, and share their records and later present and share 
results with the whole class. This assignment models the following assessment strategies: 
Performance-based assessment, science journaling, informal assessment, self-assessment, and/or 
a checklist.  
 
Important notes for the long-term science projects:  
4-1. Do not search online for facts about the moon, plant growth, and mealworms before you 

complete the observations. If you do, this will be obvious to the instructor who, again, is 
well familiar with all such sources on the web.  Real observations have certain distinct 
hallmarks that are easy to identify, and confabulated/fabricated observations are easy to spot. 
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4-2.  Moon observation: Conduct daytime as well as nighttime sky observations. Record the 
dates, times, locations, and the like, with your observations. The Moon’s appearance: Use a 
pencil to shade in the part of the Moon that you can’t see. The part of the circle that is NOT 
shaded should look like the moon you see in the sky. Did the Moon look the same each day? 
If not, describe how it changed. Did you see the Moon at the same time each day? Was there 
a pattern to the time when you were able--or not able--to observe it? If so, please describe the 
pattern. Did anything ever prevent you from being able to see the Moon? If so, what? How 
could you figure out what the Moon would have looked like if you could have seen it during 
such times? What do you think will happen to the Moon’s shape in the sky during the next 
week?  

4-3. Mealworm observation: Describe your mealworm in words. Make sure to add details. Draw 
a picture of your mealworm. Prepare a habitat for your mealworm in a small plastic 
condiment cup. Use a pushpin to make air holes in the plastic lid. Using a fine point 
permanent marker, write your name on the bottom of the cup. Add one quarter-inch of bran 
meal to the cup, and a thin slice of apple or carrot. Using a hand-magnifying lens, observe the 
mealworm (e.g. eyes, legs, and the body segments). Put your mealworm in an area out of 
direct sunlight. Observe the mealworm in its habitat and look for any changes. Write about 
how the mealworm looks, moves, and feels to the touch. Each stage of the mealworm’s 
metamorphosis should be documented, drawn, and labeled. If your mealworm dies, select a 
new mealworm to replace the one you lost. Color your mealworm as accurately as you can 
and choose a name for your mealworm(s). Submit your mealworm(s), once you have 
successfully raised it/them. How many inches do you guess your worm is? How many 
centimeters? Then, measure your worm carefully. How long is it actually, in both inches and 
centimeters? If you put a black piece of paper down and a white piece, which one do you 
think that the mealworm will crawl to and why? Now put down both pieces of paper next to 
each other, and put your mealworm in the middle. Was your prediction right? If not, tell me 
why you think the worm moved to the paper it did?   

4-4. Plant observation: Note the plant name, the location, and the date. Draw and describe what 
you see. Also note: Marigold, morning glory, Shasta daisy, forget-me-nots, sweet peas, and 
alyssum are all easy seeds to start in class. Describe the shape of the seeds, heights of the 
plants, leaf shapes, leaf arrangements, and other observations. Carefully, pull your plant from 
the soil. Gently shake or wash the soil from the roots, and observe and draw your fully 
exposed plant. Include the roots, stem, leaves, and flowers/seeds. Color your picture so that it 
looks as much like your plant as possible. Use a hand lens to view and accurately draw the 
parts of your plant, and show its measurements in centimeters. Record the first bloom 
(month/day/year) and sun exposure (e.g. sunny and open area).  

 
5. Inquiry-Based Science Lesson Study (IBSLS) (30%): This will be a long-term, teamwork 
project that highlights science teaching. The project integrates Science, Technology, Engineering, 
and Mathematics (S.T.E.M). You will work with three to four partners for a mini 5E lesson plan 
during Theme Two.  And later, you will work with four to five partners during Theme Three to 
plan, peer-teach, peer critique, and cooperatively revise a polished, science lesson-plan that 
integrates all four STEM fields. Your team may generate a prototype model made from a 3D 
printer. Guidelines for this assignment will be given during the class. This assignment models the 
following assessment strategies: Performance-based assessment, group assessment, formative 
assessment, self-/peer-assessment, and/or a holistic rubric.  
 
The IBSLS activity is grounded in a social-cognitive model delineating four developmental levels 
of strategic and regulatory skills. There are several important stages for this project that will 
transpire throughout the semester:  
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Creating “traveling tags:” 

5.1. Mini 5E science lesson plan activity (before the practicum). Each team will be asked to 
create multiple, mini 5E lesson plans for the science topics that they presented during Theme 
One. Each team is encouraged to use the four-level continuum of inquiry.  
 
5.2. First draft (Outline): Your group will create a brief outline of your lesson plan. A traveling 
tag will be displayed on the classroom wall.  
5.3. Second draft: Before your peer teaching presentation, each group will participate in giving 
and receiving written feedback from the members of your CI449 community. For this to succeed, 
each team must bring a single-sided printed hard-copy of the second draft of their science lesson 
plan to the class—along with scissors, scotch tape, and red and blue pens.  
 
5.3. Peer teaching: Each team will revise their second drafts—based on the feedback given and 
teach their revised lesson to the class. Your team must bring two hard-copies of your lessons for 
the panels and me. Each team will be expected to actively collect student artifacts for their final 
version (e.g. taking pictures, collecting student worksheets, etc.) 
 
5.4. Critical friends:  During your peer teaching process, each team will engage in three different 
divisions of labor. Your team will engage in co-teaching. A group of panels will observe your 
teaching, and the rest of the class will function as “learners.” The role of panel members will be 
to give thoughtful written feedback about the group you observed—within 2-3 days, to the 
instructor. The instructor will write an official evaluation letter to each team based on the panel 
members’ feedback. 
 
5.5. FINAL VERSION: Facilitators of each team will submit both a hard copy and an e-copy 
of their final version to my email on the final exam day. Your team’s final version must include 
your mini 5E science lesson plans, outline, feedback received, my teaching evaluation letter, and 
the final draft of your science lesson plan. Please note that your final version must indicate what 
changes your team ultimately made—based on your evaluation letter--either in Bold or yellow 
highlighting of the parts upon which your team made changes--from the second draft. Finally, 
when you submit a hard copy of your final version, please DO NOT STAPLE your pages 
together. Please use paper clips for multiple page submissions. 
 
4. Professionalism (20%):  “Professionalism” is an extraordinarily crucial aspect of the entire 
course—arguably it’s primary goal.   True professionalism includes your active participation 
during each week, your overall bearing and conduct as a matured teacher, as well as your weekly 
attendance. I will score you on your level of participation as part of the whole group, and to 
balance the process—as a kind of check and balance process--your peers will assess you during 
small group activities (how well-prepared you are, what you contributed to the group, the degree 
that you exhibit calm communication during conflict, and resolving conflicts gracefully etc). 
These are aspects of your final polishing as a teacher that can make or break your first years as a 
teacher and are difficult, yet not impossible, to quantify.  A teacher must always be able to 
anticipate problems, conflicts, misbehavior, and acting out--and be able to deal with such 
occurrences smoothly and gracefully, exhibiting maturity of personality and total control of one’s 
demeanor and bearing.  Only when you are able to gracefully control yourself and those you are 
teaching will you be a true professional.  Think back upon some of the finest teachers you have 
known and consider their bearing and overall demeanor.  Did they ever “lose their cool,” or were 
they always seemingly anticipating and smoothly able to stay in control of their own emotions 
and the behavior of their group of students?  Was this an important aspect of why you respected 
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them?  Your community contract form can be signed by you and crosschecked with your peer 
evaluation and instructor’s field notes.  
 
Aside from reading assignments, there are other assignments you will need to complete before 
coming to the class, in order to participate in the in-class activities.  
 
Newspaper Science and Science Teaching Stories (0%) You will read a short science story, and a 

science-teaching story, in order to participate in your in-class activity. The instructor will 
provide a list of science stories and science teaching stories.  

 
Class-assignments (0%) These assignments will be throughout the semester, and may include 

self- and group learning of 3D printing technology, and any other assignments given during 
the class activities.  

 
Course Grading: 

A  =  100 -  93 
A- =  92 - 90 
B+=  89 - 87 
B  =  86 - 83 
B- =  82 - 80  
 

C+= 79 - 77 
C  = 76 - 70 
D  = 69 - 60 
E  = 59 -  0 
 

Course Policies: 
1. Attendance is essential in this course. If you do not attend class, you will not have the 

opportunity to learn about science instruction, which simply cannot be adequately conveyed 
by any means other than direct participation. However, emergencies do occur and sometimes 
a class has to be missed. If you have an emergency, you should let me know as soon as 
possible that you will not be attending class and why. Note: If you are absent during a field 
assignment, there will be no way available for you to make the assignment up. Two or more 
absences from class may impact your grade, while missing a field assignment will impact 
your grade. Leaving early or coming late may be considered an absence.  These basics should 
be understood--a given--by all students, all future teachers at your level by now, and you will 
apply them to your own students in exactly the same way all too soon.  
 
If you miss more than two classes, you will be asked to schedule a face-to-face meeting with 
me for a 30-minute-informal interview/quiz session for the missing classes--right after the 
following week (during office hours). During this interview session, you must come prepared 
for the missing class(s). If you miss more than three classes, you may be asked to withdraw 
from the course.  

2. Students who demonstrate less than fully professional behaviors or exhibit disruptive 
behaviors within our learning community will be required to engage in a 30-minute initial 
interview with me, followed by an activity or workshop that is specialized for your needs at 
the University.  This is not punitive in nature, but designed to correct your trajectory as a new 
teacher so that you will not fail in the real world you will soon be facing. 

3. Formats, procedures, and assignments can be modified to better meet your needs.  Please talk 
to me if you have suggestions or ideas that could improve the course. I am open to your 
suggestions and want your experience with the class to be truly interactive. 

4. Assignments are due in class on the date indicated, by the end of class. Assignments that are 
24 hours late will be worth 50% credit; 48 hours late will be worth 25% credit. Assignments 
that are 72 hours late will not be accepted. 

5. Assignments that are turned in on time (not late) and receive a low grade can be reworked 
and resubmitted a second time for full points. To receive more credit, the assignment must be 
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returned to me within 5 days, and have the old assignment attached. Assignments can only be 
resubmitted once.  

6. Assignments must be submitted in a complete form.  For example, if you submit your 
assignment as a link from Google Doc, your assignment will not be graded.  

7. No assignments or resubmissions will be accepted after the last class.  
8. Academic accommodation will be made for students who have contacted the appropriate 

offices on campus.  
9. ISU’s policy for academic integrity and honesty will be followed in this class:  

“The value of an education at Iowa State University depends greatly upon the quality of 
academic work and research completed by you and other students. As students, your role in 
promoting and preserving integrity on campus is essential. 
Academic integrity might best be defined, quite simply, as doing one's own academic work 
without unauthorized assistance from other persons or resources. (Emphasis mine) 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. 

Engaging in dishonest work may result in consequences from Iowa State, such as a reduced 
or failing grade on the particular assignment or test, a reduced or failing grade in the course, 
and a range of sanctions from the Office of Judicial Affairs. Current and former students 
applying for graduate school or government jobs may be requested by that college, 
university, or government agency to disclose any instances of dishonest academic work for 
which they were found responsible for violating university policy. 

Iowa State University depends upon every member of the community, including students, to 
preserve and promote integrity in the classroom.” 

 
Students with Disabilities:  

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 completed 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 www.dso.iastate.edu/dr/.  Contact SDR by e-
mail at disabilityresources@iastate.edu or by phone at 515-294-7220 for additional information.  

http://www.dso.iastate.edu/ja/sanction
http://www.dso.iastate.edu/dr/
mailto:disabilityresources@iastate.edu
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Tentative Course Outline (collaborative and adaptive practices)  
 

Week 
(Date) 

Topic Assignments Long-Term 
projects 

1 
(1/10) 

 

What does it 
mean to me to 
teach science? 

Introductions 
 
Communities 
of practices  
 

In-class materials:  
 
Homework for Week 2: 
1. Online Journal Entry 1 
2. With your partner, prepare a 20-minute 

presentation within your disciplinary area and 
your team’s choice of topic. 

 
Weekly assigned reading:  
1. Klentschy, M. (2005). Science Notebook 
Essentials.  
2. Bodzin, A. M., & Gehringer, M. (2001). Breaking 
science stereotypes. 
 

Mealworm 
observation 

1 
(1/12) 

Community 
contract on 
professionalism 

 
 

Science 
Ambassador 
 
Active 
participation  
 
Academic 
citizenship 

2 
(1/17) 

 

Theme one:  
Talk-like, Act-
like, and Feel-like 
Science Teachers 

Physical 
Sciences 
Life Sciences 
Earth and Space 
Sciences 
 
Science 
Teaching stories 
 
Newspaper 
Science 

In-class materials:  
 
Science Ambassadors 1-3 
Science Ambassadors 4-6  
 
Homework for Week 3:  
1. With your partner, prepare a 20-minute 

presentation within your disciplinary area and 
your team’s choice of topic. 
 

Weekly assigned reading:  
1. King, M. D., & Bruce, M. C. (2003). Inspired by 
Real Science. 
2. Buck, G. A. (2000). Teaching science to English-
as-second-language learners. 

 

Mealworm 
observation 

2 
(1/19) 

3 
(1/24) 

 

Theme one:  
Talk-like, Act-
like, and Feel-like 
Science Teachers 

Physical 
Sciences 
Life Sciences 
Earth and Space 
Sciences 
 
NGSS activity 

In-class materials: a laptop computer and earbuds. 
 
Science Ambassadors 7-9 
 
Weekly assigned reading:  
1. Bybee, R. W. (2011). Scientific and Engineering 
Practices in K -- 12 Classrooms. 
2. Dankenbring, C. c., Capobianco, B. M., & 
Eichinger, D. (2014). How to Develop an Engineering 
Design Task. 

Mealworm 
observation 

3 
(1/26) 

4 
(1/31) 

  

Theme two:  
The 5E model of 
Instruction and 
Ambitious Science 
Teaching 

NGSS quiz 
 
Inquiry 1 

In-class materials:  
 
-Three activities  
(The inquiry Continuum) 
-The 5Es (http://bscs.org/bscs-5e-instructional-model)  
-Tools for Ambitious Science Teaching  
(http://ambitiousscienceteaching.org/video-
series/orientation-to-ambitious-science-teaching)  
 

Mealworm 
observation 

http://bscs.org/bscs-5e-instructional-model
http://ambitiousscienceteaching.org/video-series/orientation-to-ambitious-science-teaching
http://ambitiousscienceteaching.org/video-series/orientation-to-ambitious-science-teaching
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4 
(2/2) 

Inquiry 2 Homework for Week 5:  
Online Journal entry 2 
 

Weekly assigned reading:  
1. Banchi, H. & Bell.R. (2008). The many 

levels of inquiry. 
2. Duschl, R. r. (2012). The Second Dimension 

-- Crosscutting Concepts. 
3. Golan Duncan, R. r., & Cavera, V. V. (2015). 

DCIs, SEPs, and CCs, Oh My! 
Understanding the Three Dimensions of the 
NGSS. 

5 
(2/7) 

 

Theme two:  
The 5E model of 
Instruction and 
Ambitious Science 
Teaching 

Inquiry 3 
 

In-class materials: a laptop computer  
 
 
Homework for Week 6: 
 
Weekly assigned reading:  
1. Gomez-Zwiep, S. s., Straits, W., & Topps, J. 
(2015). 5E for ELL. 
2. Everett, S., & Moyer, R. (2009). Literacy in the 
Learning Cycle. 

Mealworm 
observation 

5 
(2/9) 

5E mini lesson 
plan 
 

6-9 
(2/14 – 
3/16) 

 

Teaching a lesson in the field. 
 
 
No Class/At your school – Practicum 

Note: You should be at your school site 30 minutes or 
more before you are scheduled to start.  
Homework: 

1. Journal entry  
2. Contact your field placement teacher, find 

out what topic will be taught during the 
practicum, and find a day together to teach 
science. 

3. Record and observe the science teaching 
during your practicum (at least 10-15 
minutes).  
 

Homework for Week 12: 
Online Journal entry 3 
 
Weekly assigned reading:  
1. Steele, M. M. (2007). Science Success for Students 
With Special Needs. 
2. Klentschy, M. (2010). Making Meaning With 
Notebooks. 

Moon 
observation 
(two 
observations 
per week) 

10 
(3/13 – 

3/17 

Spring break, classes recessed 

11 
(3/21) 

Theme three:  
Inquiry-based 
Science Lesson 
Study 

Debriefing  
 
 
 
 

In-class materials: Bring your science lesson plan 
and field notes to the class.  
 
 
 

Moon 
observation 
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11 
(3/23) 

Assessments 
& NOS 
 

Weekly assigned reading:  
1. Volkmann, M. J., & Abell, S. K. (2003). Seamless 
Assessment. 
2. Kennedy, C., Long, K., & Camins, A. (2009). The 
Reflective Assessment Technique. 

12 
(3/28) 

Theme three:  
Inquiry-based 
Science Lesson 
Study 

5E lesson 
plan 
(Outline) 

In-class materials:  
1. Begin to rework lesson with your partner. 
2. IBSLS guidelines 
 
Weekly assigned reading:  
1. Miller, R. G., & Calfee, R. C. (2004). Making 
Thinking Visible. 
2. Lee, E. e., Cite, S., & Hanuscin, D. (2014). Taking 
the "Mystery" Out of ARGUMENTATION. 

Moon 
observation 

12 
(3/30) 

5E lesson 
plan (First 
draft) 
 

13 
(4/4) 

 

Theme three:  
Inquiry-Based 
Science Lesson 
Study 

5E lesson 
plan (Second 
draft) 

In-class materials: Bring your second draft. Each 
group must bring two hard copies of their second draft 
of the 5E lesson plan—one-side copies, not back-to-
back copies). Each of you is also asked to bring a red 
and a blue pen, a pair of scissors, and scotch tape. 
 
 Critical friends: Giving and receiving feedback 
 
Weekly assigned reading:  
1. Sandifer, C. (2009). Shoe Box Circuits. 
2. Willhite, K. T. (2012). Does the Moon Still Matter? 

Moon 
observation 

13 
(4/6) 

5E lesson 
plan (Second 
draft/blind 
review) 
 
 

14 
(4/11) 

 

Long-term projects Vee map 
 
 
 
5E lesson 
plan (Final 
draft) 
 

In-class materials: Bring your long-term observation 
data  
 
Weekly assigned reading:  
1. Trundle, K. C., & Troland, T. H. (2005). The Moon 
in Children's Literature. 
2. Coffey, A., & Sterling, D. R. (2003). It's a Frog's 
Life. 

Submit your 
science 
journal 
notebook  

14 
(4/13) 

Theme three:  
Inquiry-Based 
Science Lesson 
Study 

15 
(4/18 & 

4/20) 

Theme four:  
Peer Teaching & Review Panel 
Final presentations. Students present their 5E lessons. 
 

In-class materials: Bring any 
materials that you need for your 
peer teaching to the class.  
 
Peer teaching performance in 
class. 16 

(4/25 & 
4/27) 

Theme four:  
Peer Teaching& Review Panel 
Final presentations. Students present their 5E lessons. 
 
Homework: 
Online Journal entry 4 

Final 
 

TBA 
Submit your 5E lesson plans in both hard copy and an e-copy, your evaluation letter, and the final 
versions—with changes indicated in either Bold or yellow highlighted. Do not staple these drafts; please 
use paper clips.  
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Semester-At-A-Glance 
CI449 Teaching of Science, Bahng 

Week Themes M Tuesday W Thursday F 

1 Communities of Practice (COP) 
  

1/10 
Intro.   1/12 

Practice-based approach   

2 
Theme one:  
Talk-like, Act-like, and Feel-like Science Teachers:  
Science Demonstrations   

1/17 
Ambassadors 1-3 &  

Science teaching stories 
  

1/19 
Ambassadors 4-6 &  
Newspaper Science   

3   
1/24 

Ambassadors 7-9 & NGSS   1/26 
NGSS oral test   

4 Theme two: 
The 5E model of Instruction and Ambitious Science Teaching    

1/31 
Inquiry 1   2/2 

Inquiry 2   

5   
2/7 

Inquiry 3   2/9 
5E mini lesson plans   

Practicum (6-9) 2/14 – 3/16 
10 Spring break 

11 Theme three:  
Inquiry-based Science Lesson Study    

3/21 
Debriefing   3/23 

Assessments & NOS   

12   
3/28 

Outline   3/30 
First draft   

13   
4/4 

Second draft   4/6 
Giving and receiving feedback   

14   
4/11 

Long-term projects    4/13 
Final draft   

15 Theme four:  
"Learning Teaching" through a dress rehearsal   

4/18 
Peer teaching    4/20 

Peer teaching    

16   
4/25 

Peer teaching    4/27 
Peer teaching    

Final Exam  (TBA) 
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  References 

Week 1 
 Klentschy, M. (2005). Science Notebook Essentials. Science & Children, 43(2), 24-27.  
 Bodzin, A. M., & Gehringer, M. (2001). Breaking science stereotypes. Science & Children, 38(4), 36-41.  

Week 2 
 King, M. D., & Bruce, M. C. (2003). Inspired by Real Science. Science & Children, 40(5), 30-34.  
 Buck, G. A. (2000). Teaching science to English-as-second-language learners. Science & Children, 38(3), 38-41.  

Week 3 
 Bybee, R. W. (2011). Scientific and Engineering Practices in K -- 12 Classrooms. Science & Children, 49(4), 10-16. 
 Dankenbring, C. c., Capobianco, B. M., & Eichinger, D. (2014). How to Develop an Engineering Design Task. Science 

& Children, 52(2), 70-75. 

Week 4 

 Banchi, H. & Bell.R. (2008). The many levels of inquiry. 
 Duschl, R. r. (2012). The Second Dimension -- Crosscutting Concepts. Science & Children, 49(6), 10-14.  
 Golan Duncan, R. r., & Cavera, V. V. (2015). DCIs, SEPs, and CCs, Oh My! Understanding the Three Dimensions of 

the NGSS. Science & Children, 53(2), 16-20.  

Week 5 
 Gomez-Zwiep, S. s., Straits, W., & Topps, J. (2015). 5E for ELL. Science & Children, 53(2), 80-86.  
 Everett, S., & Moyer, R. (2009). Literacy in the Learning Cycle. Science & Children, 47(2), 48-52.  

Week 6-9 
 Steele, M. M. (2007). Science Success for Students With Special Needs. Science & Children, 45(2), 48-51.  
 Klentschy, M. (2010). Making Meaning With Notebooks. Science & Children, 48(3), 8-9.  

Week 10  Spring break 

Week 11 
 Volkmann, M. J., & Abell, S. K. (2003). Seamless Assessment. Science & Children, 40(8), 41-45.  
 Kennedy, C., Long, K., & Camins, A. (2009). The Reflective Assessment Technique. Science & Children, 47(4), 50-53.  

Week 12 
 Miller, R. G., & Calfee, R. C. (2004). Making Thinking Visible. Science & Children, 42(3), 20-25.  
 Lee, E. e., Cite, S., & Hanuscin, D. (2014). Taking the "Mystery" Out of ARGUMENTATION. Science & Children, 

52(1), 46-52.  

Week 13 
 Sandifer, C. (2009). Shoe Box Circuits. Science & Children, 47(4), 20-23.  
 Willhite, K. T. (2012). Does the Moon Still Matter?. Science & Children, 49(6), 76-78.  

Week 14 
 Trundle, K. C., & Troland, T. H. (2005). The Moon in Children's Literature. Science & Children, 43(2), 40-43.  
 Coffey, A., & Sterling, D. R. (2003). It's a Frog's Life. Science & Children, 41(1), 41-45.  
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CI449 Weekly Teaching Quotes 
 
Week 1. 

• The function of education is to teach one to think intensively and to think critically. Intelligence 
plus character – that is the goal of true education. Martin Luther King, Jr. 

• What the teacher is, is more important than what he teaches. Karl Menninger 
• Plant your own garden and decorate your own soul, instead of waiting for someone to bring you 

flowers. Veronica A. Shoffstall 
 
Week2.  

• The secret in education lies in respecting the student. Ralph Waldo Emerson 
• Do not confine your children to your own learning, for they were born in another time. Chinese 

Proverb 
 
Week3.  

• Tell me and I forget, teach me and I may remember, involve me and I learn. Benjamin Franklin 
• You can teach a student a lesson for a day; but if you can teach him to learn by creating curiosity 

he will continue the learning process as long as he lives. Clay P. Bedford 
 
Week4.  

• A teacher is a compass that activates the magnets of curiosity, knowledge, and wisdom in the 
pupils. Ever Garrison 

• I cannot teach anybody anything; I can only make them think. Socrates 
 
Week5.  

• Education is not filling of a pail but the lighting of a fire. William Butler Yeats 
• The principal goal of education in the schools should be creating men and women who are capable 

of doing new things, not simply repeating what other generations have done. Jean Piaget 
 
Week6-10. Find your own teaching quotes 
 
Week11 

• A teacher affects eternity; he can never tell where his influence stops. Henry Brooks Adams 
• A teacher's purpose is not to create students in his own image, but to develop students who can 

create their own image. Author Unknown 
 
Week12.  

• Teaching is leaving a vestige of one self in the development of another. And surely the student is a 
bank where you can deposit your most precious treasures. Eugene P. Bertin 

• The teacher who is indeed wise does not bid you to enter the house of his wisdom but rather leads 
you to the threshold of your mind. Khalil Gibran 

 
Week13.  

• The average teacher explains complexity; the gifted teacher reveals simplicity. Robert Brault 
• Who dares to teach must never cease to learn. John Cotton Dana 

 
Week14.  

• A truly special teacher is very wise, and sees tomorrow in every child's eyes. Author Unknown 
• The object of teaching a child is to enable him to get along without his teacher. Elbert Hubbard 

 
Week15.  

• Teachers are expected to reach unattainable goals with inadequate tools. The miracle is that at 
times they accomplish this impossible task. Haim G. Ginott 

• The art of teaching is the art of assisting discovery. Mark Van Doren 
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Talk-like, Act-like, and Feel-like Science Teachers 

  Disciplinary Time Tuesday Thursday 
Week 2 Physical 

sciences/Life 
sciences/Earth and 
Space Sciences 

 Ambassadors 1, 2, & 3 Ambassadors 4, 5, & 6 

Week 3  Ambassadors 7, 8, & 9 NGSS Activity 

Journal entry/ 
Discussion w/Panels 

Think-Pair-Share  

 
  Full Name Story 

Ambassador 1 
    

Ambassador 1 
    

Ambassador 2 
    

Ambassador 2 
    

Ambassador 3 
    

Ambassador 3 
    

Ambassador 4 
    

Ambassador 4 
    

Ambassador 5 
    

Ambassador 5 
    

Ambassador 6 
    

Ambassador 6 
    

Ambassador 7 
    

Ambassador 7 
    

Ambassador 8 
    

Ambassador 8 
    

Ambassador 9 
    

Ambassador 9 
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Talk-like, Act-like, and Feel-like Science Teachers Criteria (15%) 

CI449 E.J. Bahng 
Team members:  
Panel members:  

/10 
Submission  Submitted brief PowerPoint slides before the presentation via an email 

attachment. (Maximum of five slides). 

/10 
20-minute time limit  Topic presenters presented their topic in 20 minutes.   

/20 

Presentation & 
demonstration 

 Topic presenters engaged the class using a science demonstration strategy, using 
drawings, charts, graphs, and /or illustrations on the whiteboard. 

 Topic presenters used 1-2 everyday material(s).  

/20 Team work  Each team member actively participated in the presentation.  

/60 

Professional Learning 
Community (PLC) 
Comments 
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Community Contract 
 

This element is adopted from a “Facing History and Ourselves” curriculum.  
They create this contract based upon many of the conversations they have had at Facing History seminars. 

http://www.facing.org  
 

Among our goals for this community is to create:  
• A respectful community of learners that grows through interaction. 
• A safe space where it is okay for us to disagree with each other. 
• A comfortable place to be uncomfortable. 

• An exchange in which one seeks to understand--not just to be understood. 
Essentials for creating and contributing to a safe reflective space:  

 Actively participate by staying engaged through out the process. 
 Use specific examples and avoid generalizations. 
 Use “I” statements when possible. 
 Listen when others have the floor. 
 Monitor and share “air time.”  
 Honor silence when appropriate. 
 Question or criticize the idea and not the person. 
 Be respectful but willing to take risks. 
 Agree to disagree: the goal is not to change someone’s mind, but to have a dialogue. 

 
 

 
 

Your signature here___________________________ 

http://www.facing.org/
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5E Mini Science Lesson plan Guideline  
CI449 E.J. Bahng, Ph.D. 

 
1. Title of your science lesson (Your Full name):   

2. Identify NGSS and NOS:  

3. Objectives: Students 

will________________________________________________________________________ 

4. Key Science Ideas (Teacher notes about Science Content): 

5. Essential question of your lesson (Level of inquiry):   

6. 5E stages: In Each stage of the 5E model of instruction, describe what is planned in terms of the 

four tools of AST (face-to-face tools, planning tools, and scaffolding tools), what the teacher will 

do, what the students will do, and finally how students’ ideas will be publically summarized and 

assessed.  

 Engage:  

 Explore:  

 Explain:  

 Elaborate:  

 Evaluate:  
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Inquiry-Based 5E Science Lesson Checklist/Grading sheet 
CI 499, EunJin Bahng, PhD. 

 
 

Title of your lesson plan: 
Grade level: 

Group members: 
 
1. Introduction (at least one paragraph):  

1. Overall, what is your lesson about? 
2. What is the fundamental scientific idea that your lesson addresses?  
3. What is the focus question of your lesson?  
4. What makes the topic so important to study, that is, beyond knowing labels, definitions and 

examples?  
 

2. Standards (write down the Strands and Concepts related to your topic, and covered in your lesson): 
1. Next Generation Science Standards. 
2. Iowa Core Science Standards. 

3. Objectives (What does success for students look like? Write down your main objectives by using the 
ABCD method (Heinich et al., 1996): Audience (A), Behavior (B), Condition (C), and Degree of Mastery 
(D). Example: Given a list of meteorological terms (C), the student (A), will be able to accurately explain 
what all terms mean in one or two sentences (B), for all terms given (D). 

4. Level of Inquiry  

5.  Key Science Ideas (Expand what you know. Elaborate upon the science concepts that teacher must 
know before teaching your lesson. Use authentic websites or written resources to broaden your 
understanding of the topic. Some teachers create concept maps to organize their thinking).  

6. Common Misconceptions (write any misconceptions related to your topic. A minimum of at least three 
misconceptions must be included). 

7. Strategies for Teaching Science to ELL (explain how you are going to accommodate ELL students 
during your science teaching. If you are going to use any prompts, explain them here. Also, explain how 
and why strategies you are going to use will help ELL students).  
 
8. STEM integration:  

 STEM practice Activity Alignment 

S   

T   

E   

M   

 
9. Classroom Management (explain how you are going to manage your class during the 5E stages. If you 

are planning to move desks and assign roles to students, please explain here. You can use 
drawings or diagrams.  If necessary, explain any safety issues related to your topics).  
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10. Materials and Equipment (write down all the materials you are going to use).  

10. 11. Instructional Strategy (use a 5E template below as a reference. Attach any worksheets and rubrics 
that you are going to use).   

 
ENGAGE 

 
What is planned: Activity=Action + Operation 
 

1. Probe current concepts/misconceptions (KWHL chart, Concept map, etc.) 
2. Make connections with prior knowledge 
3. Short activities that promote curiosity 
4. Rules & procedures (e.g. Collaborative Learning Roles) 
5. Safety (See documents uploaded at ISU Blackboard) 

 
Assessment:  
 

 
What the teacher will do:  

 
What the students will do: 

 
 
 

 

 
 

EXPLORE 
 
What is planned: Activity=Action + Operation 
 

1. Manipulate materials, & make observations. 
2. Physical experience.  
3. Conduct a preliminary investigation. 
4. Make discoveries, and talk about them with one another, and with teacher. 
5. Teacher as an observer, a guide to students, and as a “question poser.”  

• What did you do…? 
• What happened when.? 
• How can this idea be used to…? 
• What evidence do we have that…? 
• What might the next step be…? 
• What reason can be provided for…? 

 
6. Allow students to explore on their own. 
7. Provide Scaffolding assistance.  

 
 
Assessment:  
 

 
What the teacher will do:  

 
What the students will do: 
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EXPLAIN 
 
What is planned: Activity=Action + Operation  
 

1. Student explanations:  
• Make sense of their observations 
• Students own explanations , Concept development 

 
2. Concept development (Scientific Concepts & Teacher explanations): Discussion through questions. Make discoveries, 
and talk about them with one another, and with the teacher 

• Who, what, when, where, how______? (Knowledge). 
• What is the main idea ________? (Comprehension). 
• How is ______ related to _____? (Application). 
• What evidence can you list for ________? (Analysis). 
• What solutions would you suggest for ______? (Synthesis). 
• Do you agree _______  ? What do you think about _______? (Evaluation). 
• Wait time (Remember). 
• Thinking-pair-share (Utilize). 
• Can you give an example? (Ask “follow –ups”). 
• Could you please summarize   ___________’s point? (Ask for summary). 
• How many people agree with the _______’s point of view? (Survey the class). 
• ________, will you please call on someone else to respond? (Allow for student calling). 
• Describe how you arrived at your answer (Ask students to unpack their thinking). 
• There is not a single correct answer for this question. I want you to consider alternatives (Cue student 

responses). 
• Play devil’s advocate, & call on students randomly. 
• Introduce a concept, process, or skill. 

 
 
Assessment:  
 
 
 
 

 
What the teacher will do:  

 
What the students will do: 

 
 
 
 
 
 
 
 

 

 
 

ELABORATE 
What is planned: Activity=Action + Operation 
 
1. Application to new problem situations (concept application). 
2. Often the neglected ingredient in true inquiry.  



 

 

25 
 

3. Knowledge as procedures to be applied. 
4. New problem solving situations. 
5. Challenge students. 
6. Integrate science with other subject areas (e.g. Math, Reading, Writing, Social studies, Technology, and the arts). 
 
 
 
Assessment:  
 

 
What the teacher will do:  

 
What the students will do: 

 
 
 
 
 
 
 
 
 

 

 
EVALUATE 

 
 What is planned: Activity=Action + Operation  
 

• Objectives—Activities—Assessments 
• Metacognition strategies  

Developing a plan of action. 
What should I do first? 
Maintaining/monitoring the plan.  
How am I doing? 
What do I need to do if I don’t understand? 
Evaluating the plan. 
How well did I do? 
What could I have done differently? 

 
• Diagnostic (Before): Graphic organizers, journal entries, KWHLs, and pre-tests. 
• Formative (During): Conferences, observations, questions and answer sessions, first drafts/quizzes, journals. 
• Summative (After): Chapter/unit tests, projects, performances, final copies, essay, portfolios, checklists. 

 
 
Assessment:  
 

 
What the teacher will do:  

 
What the students will do: 
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12. 5E Team member roles (explain each team member’s roles during your lesson plan design, and during 
peer-teaching). 

13. Individual Reflection (each team member writes a reflective essay on their inquiry-based lesson study 
experience There is a 500 word-maximum for each team member). Note: Please do not bad-mouth 
your team members. This is a place where you reflect upon your own learning processes. 
Also, do not write down any of your team members’ names if it contains negative comments 
about them. Your reflection should be focused on the Inquiry-Based Science Lesson Study 
(IBSLS) activity in terms of the sequence involved.  

 
14. References  
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Storyboard template  
Your name:       
Title:
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Peer teaching schedule 
(CI 449 Teaching of Science) 

 
Date Time Grade Topic Group members 

4/18 
 

9:00AM – 9:15AM 
Introduction presentation (Teachers to teachers) 

9:20AM – 10:10AM 

Peer Teaching Performance (Teachers to students) 

Classroom discussion & Panel discussion (10:10AM-10:50AM) 

4/20 

9:00AM – 9:15AM 

Introduction presentation (Teachers to teachers) 

9:20AM – 10:10AM 
Peer Teaching Performance (Teachers to students) 

Classroom discussion & Panel discussion (10:10AM-10:50AM) 

4/25 

9:00AM – 9:15AM 

Introduction presentation (Teachers to teachers) 

9:20AM – 10:10AM 

Peer Teaching Performance (Teachers to students) 

Classroom discussion & Panel discussion (10:10AM-10:50AM) 

4/27 

9:00AM – 9:15AM 
Introduction presentation (Teachers to teachers) 

9:20AM – 10:10AM 

Peer Teaching Performance (Teachers to students) 

Classroom discussion & Panel discussion (10:10AM-10:50AM) 
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 Scoring Rubric for Science Journal Entries 

 

Criteria Exemplary Satisfactory Unsatisfactory No Journal Entries 
Made 

1. Demonstrates content 
knowledge, understanding and 
application gained from 
readings, assignments, movies, 
and/or coursework.  

Reflections demonstrate 
understanding of course content 
knowledge and application of 
course content within course 
framework using prior knowledge 
and >3 examples from course 
content and other resources when 
applicable. 

Reflections demonstrate 
understanding of course content 
knowledge, and application of 
content within the course 
content framework using prior 
knowledge, and 1-2 examples 
from course content when 
applicable.  

Reflections show very little 
evidence of understanding 
course content knowledge, or 
application of content within 
the course framework. 

No journal entries made.  

Reflections include critical 
thinking and synthesis. 

Reflections include critical 
thinking and synthesis. 

Reflections do not include 
critical thinking or synthesis.  N/A 

Reflections logically connect 
course concepts with other 
concepts in the subject matter 
area. 

Reflections somewhat connect 
course concepts with other 
concepts in the subject matter 
area. 

Reflections do not connect 
course concepts with other 
concepts in the subject matter 
area. 

 N/A 

50 points  30 points  10 points  0 points  

2. Completion of reflections 
and timeliness  

The learner completes reflections 
and submits them on time.  N/A  

The learner does not 
complete reflections, and/or 
does not submit reflections on 
time.  

No journal entries made. 

50 points    30 points 0 points  

Total Points: 100 points    
Retrieved and modified from http://www2.nau.edu/d-elearn/support/tutorials/discrubrics/journal1.php 
 



 

 

30 
  

Scoring Rubric for long-term project 

Criteria Exemplary Satisfactory Unsatisfactory 

1. Design and 
implementation  
of Project 

Clearly stated questions with well-defined foci.  
Procedures are designed to answer questions 
using appropriate controls. 

Problem statement too broad and 
general.  
 
Lack of controls in experimental 
design. 

Procedure will not help to  
solve problem. 

20 points 10 points 0 points 

2. Data Collection 

Student directly collected data over the semester, 
which is clearly documented in dedicated field 
book (online).  
 
Data are valid and authentic. 

Student directly collected data over 
the semester, which is clearly 
documented in dedicated field book 
(online).  

Data collected are not documented in field 
book (online), and do not appear valid or 
realistic. 
 
Significant problems with documentation of 
data in field book, and the quality of data is 
questionable.  

30 points 15 points 0 points 

3. Data Analysis 

Conclusions are based on and supported by data 
obtained.  
 
The conclusions show good insight and depth of 
understanding of the problem being investigated.  
 
Conclusions are concise and clear. 

Weak connection between data and 
conclusions.  
 
Little insight and depth of 
understanding of the problem being 
investigated.  
 
Conclusions are fuzzy and unclear.  

Failed to make a connection  
between data collected and the problem being 
investigated.  

30 points 15 points 0 points 

4. Communication of  
Project results (PPT, 
Oral, Video, or Display) 

Clear, well-organized, and free of grammatical 
and spelling errors.  
 
Effective use of properly constructed data tables 
graphs and charts. 

Minor problems with clarity, 
organization, grammar, spelling, 
graphs or data tables.  

Unclear, disorganized, and/or many 
grammatical or spelling errors.  
 
No tables, graphs or charts.  

20 points 10 points 0 points 
Total 100 points 

Retrieved and modified from http://www.geo.sunysb.edu/esp/files/Long_term-outline.html

http://www.geo.sunysb.edu/esp/files/Long_term-outline.html
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 Teaching Philosophy Statements 

EunJin (E.J.) Bahng, Ph.D. 
 

My current teaching philosophy has been shaped by learning events that have occurred throughout my life. At 

the heart of my career and my life as a teacher, I consider my teaching philosophy being in a perpetual “beta stage,” 

where there is always room for growth.  The two foundational elements at the core of my personal philosophy are 1) 

teaching and learning as dialogic inquiry and 2) teaching and learning as occurring in communities of practice. 

Teaching and learning as dialogic inquiry.  My belief in dialogic inquiry is closely aligned with sociocultural 

practice theorists who founded their research on the works of Lev Vygotsky. As opposed to didactic instructional 

methods, I believe that dialogic inquiry respects the learning process and rearranges the traditional roles of teachers 

and students. I am no longer located at the center of the classroom but rather exist as a facilitator, a question poser, 

and an architect of learning—doing what I can to provide a safe, effective, environment with equality for all 

learners.  

Students are at the center of my classroom and recognized individuals who bring culturally enriched funds of 

knowledge that are the fundamental building blocks of learning. Therefore, teaching and learning activities are not 

considered as unilateral transfers of knowledge from teachers to students. Instead these activities are multi-lateral 

and interactive, (e.g., teacher to/from students, students to/from students, and students to/from the class).  

My belief in dialogic inquiry respects the emergence of different modes of knowing, co-knowledge generating 

events, and the ecology of higher learning. In my classroom, this aspect of my belief is consciously implemented 

throughout in-class and outside-class activities. For instance, there are no lectures in my classroom. Instead students 

build knowledge while engaging in various topics/questions/activities.  Students also have multiple roles (e.g., team 

leader, recorder, reporter, and materials manager) depending on the nature of their learning activities and group 

arrangements. My implementation of dialogic inquiry in my classroom is illustrated in the following student 

comment: 

The experiences as a whole were very helpful in helping me prepare for teaching science in an 
actual elementary classroom. I found it very helpful being able to see the effort and time we spent 
on research and lessons coming together. Through this process, I definitely learned the 
importance of questioning skills…I think it is crucial that we focus more on the quality of our 
questions.” (Comments from a teacher candidate in my elementary science methods class) 
 
Teaching and learning as occurring in communities of practice. My teaching and learning are grounded in 

the concept of communities of practice (CoP) (Wenger, 1998), primarily due to living in an era of ever changing 

information and communications technology (ICT). I perceive my students and myself as members of a community 

with shared goals, histories, and memories. My main role as a teacher is to enable all members in the community to 

streamline the process of becoming effective teachers of science through dynamic and interactive participation. 
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 Therefore, I see myself as a facilitator for the members of a learning community who participates in activities that 

provide opportunities to practice negotiation skills and as a monitor and moderator of the community’s activities to 

prevent marginalization of any members and maximize learning.  

Students in my classroom are co-generators of knowledge. Specifically, the students in my class are expected to 

be each other’s critical friends and colleagues, who together advocate for and advise each other’s successes through 

skillful, immediate, and sincere questions and critiques. In this way, students practice how to respect new and 

diverse ways of knowing, how to work respectfully and effectively via collaboration, and how to proactively seek 

constructive criticism—skills that will serve them well as they pursue their careers in education.  

My efforts to situate teaching and learning within a community of practice is reflected in one of the core 

activities in my science methods class: an Inquiry-Based Science Lesson Study (IBSLS). IBSLS consists of several 

sub-activities (e.g., a traveling tag activity, a video-case study, a peer teaching, a panel observation, and discussion). 

During the sequence of activities in IBSLS, my students engage in establishing various communities of practice and 

assuming a variety of roles as group members and as individual members. Following concepts of practice-based 

pedagogy, my students also model learning teaching science by using effective tools and instructional models (e.g., 

Science Teachers Learning from Lesson Analysis, STeLLA). The impact of this method of teaching is evident in 

comments from students: 

• When I reflect back on my IBSLS, I think that it was a great experience. I was able to gain more 
science content knowledge and practice engaging students in meaningful learning. One of the things I 
found most beneficial was working as a team. Everyone has their own style of teaching and it is often 
hard to combine all of the styles into one lesson plan. It took a lot of work and cooperation, but I 
gained a further sense of teamwork and community.  
 

• This lesson study really helped me to better understand the 5E process [an inquiry-based framework 
for science teaching] and teaching through inquiry-based learning. I was also able to practice my 
collaborative learning [skills] during this process. Overall, I believe that this experience was another 
step toward becoming a better teacher.  

 
• When looking back at the process, it is obvious that each part is truly dependent upon the others and 

helps students gain an even deeper knowledge of the science content that is being taught. 
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