
CI 514 Introduction to Science Teaching 
 

Dr. Marlene Strathe 
1620C Lagomarcino 
901 Stange Rd 
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Jay Staker 
Aerospace Engineering 
1234 Howe Hall 
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Office Hours: Appointments are recommended due to meetings and other 

commitments.  Because of other responsibilities, I may not be 
available during all the office hour slots in any given week. 
Mondays 1:00 PM – 2:30 PM 
Thursdays 3:00 PM – 4:00 PM 

 
Field Experience 
Coordinator: 

 
Daryl Sackmann, Coordinator of Clinical Experiences 

Office: 133 MacKay Hall 
Phone: 515-294-6332 
Email: sackmann@iastate.edu 

 
 
*The instructor reserves the right to amend the syllabus throughout the semester. 
 
Required Materials: There are no additional required materials for this course.  
Required readings will be shared as attachments. 
 
TK20: We will be using Tk20 for assignments and field experience work in this class.  
We will spend part of a class session learning about how to use Tk20. 
 
Course Description: This course is an introduction to teaching and learning with an 
emphasis on science content. The course will examine modern learning threories and 
measure classroom observations against these theories. A foundational understanding of 
learning and how that informs teaching will be examined for beginning understandings 
that will serve through the M.A.T. program. 
 
Objectives: 
Science teaching should serve student learning. If science learning is what is to occur 
within the science classroom what are the foundational understandings of teaching and 
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learning that serve that learning? What teachers do in the classroom is guided by 
assumptions about learning and these assumptions are what need to be understood to make 
teaching decisions that are sound. It is important to develop beginning foundations about 
what we think and understand about learning and how these understandings impact 
pedagogical choices and actions. The class will require you to critically examine teacher 
behaviors through observations, teacher interviews, and reflection to evaluate pedagogical 
decisions using learning theories. The observational process along with classroom 
discussions and assignments will lead to the development of a baseline learning theory 
about how to teach and complexities of classroom environments that influence these 
decisions. This course is to serve as the foundation of the development of a learning theory 
that is grounded in current research that will serve the student’s professional development 
and practice. 
Teaching Approaches: 
The major emphasis of this course is placed on active student involvement in this graduate 
class. The course will revolve around a literature review that critically examines the 
learning theories that frame much of the current debate about appropriate learning and 
teaching in science classrooms. Such critical examination requires active student 
involvement in active observations in the classroom, supportive journaling, reading articles 
and then engaging about the issues in classroom discussions. Students will help shape the 
learning environment of the course as part of the implementation of what they are learning 
and are encouraged to raise questions, concerns, issues and interest areas. The flow of the 
course will follow the critical questions and issues that flow out of the readings and 
observations and will be developed in a cooperative nature between the students and 
instructors. This process measured against the required outcomes of the course will attempt 
to accommodate student learning, needs, and interests of the students. 
Assessment: 
There are four major pieces of assessment required for this course.  
1. A literature review - 1500 words. Each person will to choose a learning theory that they 

find of interest within the course and complete a literature review of the area. The 
literature review will include at least 10 different references (books and journal 
articles). Emphasis is placed on scholarly work and thus students are required to 
produce a written piece that deals with various issues and clearly articulates these 
within the review. Attention needs to be paid to correct formatting as outline by 
American Psychological Association. Due date will be May24th, 2017. The literature 
review will be assessed the clarity of the review and the concise statement of the body 
of literature’s supportive evidence of this theory. 30% 

2. A letter written to the teacher they observed explaining the foundational learning theory 
developed through their observations, interviews, reflections, readings, and class 
discussions - 500 words maximum. The emphasis of this piece is a clear explanation of 
an emerging learning theory foundation that can be understood by the teacher (the 
teacher will be asked to evaluate). The letter will need to be written in plain language 
free of educational jargon. Paper will be due May 24th, 2017. This assignment will be 
assessed on the clear communication of selected learning theory and supportive 
evidence that supports the choice of this theory. 30 % 

3. School-based Practicum that consists of a minimum of 25 hours of K-12 classroom 
observations and teacher interactions.  10% 



4. Practicum Journal and reflections that include the following elements (30%): 
• Teacher behaviors: observations of lessons that include the observed/perceived 

learning outcomes, teacher identified outcomes (teacher practice questions following 
lesson), teacher talk time/student talk time, lesson description and activities 

• A list of teacher behaviors for 15 minutes starting at the beginning of a class period, 
repeated 3 times. To be completed prior to second class meeting 

• An attempt at identifying the teacher’s belief about how students learn based on 
observations and lessons, after the first 10 hours of observation 

• Teacher interviews following four lesson observations that ask the teacher the 
following questions: 

o What were your planned lesson outcomes? 
o Did the lesson accomplish what you intended? 
o What role did the student play in your lesson planning? 
o What was your decision-making process throughout the lesson (you will 

need to connect this question to your observations? 
o What changes would you make in this lesson if you teach it again? 

• A teacher interview near the end of the observation period that asks the teacher to 
explain their learning theory and how this guides their teaching 

• Background research for modern learning theory camps done in groups in class 
• Completed ISU Teacher Standards Observation Rubric  

This component of the grade includes demonstration of classroom observations 
through classroom discussions which will require attendance and participation. 
Each class session missed will result in a 5% reduction is this component (30%) 
of your grade.  Grades will be determined based upon the course assignments and 
relative weighting listed above.  Grading will be based on a 100 point scale with 
based on assignment weighting. Plus/minus grading will be used:   

A+  97-100   
A 93-96 
A- 90-93 
B+ 87-89 
B 83-86 
B- 80-82 
C+ 77-79 
C 73-76 
C- 70-72 
D+  67-69 
D 63-66 
D- 60-62 

 
 
 
 
 



Foundational readings: 
• Posner, G.J., Strike, K.A., Hewson, P.W., Gertzog, W.A.  Accommodation of a 

Scientific Conception: Toward a Theory of Conceptual Change. Sci. Educ. 66(2): 211-
227 (1982) 

• Driver, R., Oldham, V. A Constructivist Approach to Curriculum Development in 
Science , Studies in Science Education, 13, 105-122. 1986 
 

 
Meeting Dates and Times 
The class will meet on the following dates from 5:30-8:30: 
May 8, 2017 
May 10, 2017 
May 15, 2017 
May 17, 2017 
May 22, 2017 
May 24, 2017 
May 31, 2017 
Because a significant component of the grade is based on classroom discussion 
attendance is required. If you will need to miss a session of the seminar component please 
contact the instructor to make arrangements. 
Practicum observations must reach the 24 hour threshold to pass this class. Failure to 
meet this requirement will result in failure of the course. 
 
 
 
 

  

 
 
COLLEGE/UNIVERSITY POLICIES 
 
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 can be found at: http://www.education.iastate.edu/educator-preparation-
resources/conceptual-framework/ 
 
 
Iowa State University Teacher Education Standards 
The Learner and Learning 
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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. 
 
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. 
 
 
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 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 
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University Policies: 
Course Accommodations for Students: 
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.  
 
Academic Misconduct: 
Academic Misconduct in any form is in violation of Iowa State University Student 
Disciplinary Regulations and will not be tolerated.  
“Academic dishonesty occurs when a student uses or attempts to use unauthorized 
information in the taking of an exam; or submits as his or her own work, themes, 
reports, drawings, laboratory notes, or other products prepared by another person; or 
knowingly assists another student in such acts or plagiarism. Such behavior is 
abhorrent to the university, and students found responsible for academic dishonesty 
face expulsion, suspension, conduct probation, or reprimand.” (Iowa State University 
Bulletin, 2013-2014) Students are advised to pay particular attention to the 
information on plagiarism provided in the Bulletin 
(www.catalog.iastate.edu/academiclife)  
 
Students' work must be original for this course. Academic dishonesty includes 
things like using information from books, journals, or the Internet without giving 
proper credit (citation and reference); unauthorized use of information in taking an 
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examination; or handing in a project as your own that was based on another 
person's project whether from current or previous semesters and even if the original 
project is substantially changed. Academic dishonesty also includes assisting 
another student in academic dishonesty (e.g., giving someone your project to use as 
a template). Please do your own work and be sure to give proper attribution when 
you use ideas and materials from other sources.  
 
XXXX will follow the policies on academic dishonesty and misconduct as adopted 
by the university. According to University policy, if an instructor believes a student 
has behaved dishonestly in his/her course, the first thing he/she is to do is “confront 
the student with the charge…and arrange a meeting…to discuss the charge and 
hear the student’s explanation” (Iowa State University Bulletin, 2011-2012, 
www.catalog.iastate.edu/academiclife). If the student denies the charge, the 
instructor “may not assign the student a grade until the question of responsibility is 
resolved… The instructor shall consult with his/her department chair and report 
the incident in writing to the Dean of Students.” The Dean of Students will refer the 
case to the Office of Judicial Affairs to be investigated. TRANSLATION: DO NOT 
PLAGIARIZE! This typically includes failing the student in the course and 
reporting the infraction to the Dean of Students, which may result in expulsion from 
the University.  
 
See additional information about Academic Misconduct at 
http://www.dso.iastate.edu/ja/academic/misconduct.html for more details and a full 
explanation of the Academic Misconduct policies. 
 
Discrimination and Harassment 
Iowa State University prohibits discrimination, which can include disparate 
treatment directed toward an individual or group of individuals based on 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 other 
protected class, that adversely affects their employment or education. For religion 
or disability, the law allows employees and students to request reasonable 
accommodations to continue their work or studies. 
 
Iowa State University also prohibits harassment, which can be a form of 
discrimination if it is unwelcome and is sufficiently severe or pervasive and 
objectively offensive so as to substantially interfere with a person's work or 
education. Harassment may include, but is not limited to, threats, physical contact 
or violence, pranks, jokes, bullying, epithets, derogatory comments, vandalism, or 
verbal, graphic, or written conduct directed at an individual or individuals because 
of their race, ethnicity, sex, pregnancy, color, religion, national origin, physical or 
mental disability, age, marital status, sexual orientation, gender identity, genetic 
information, or U.S. veteran status. Even if actions are not directed at specific 
persons, a hostile environment may be created when the conduct is sufficiently 
severe or pervasive and objectively offensive so as to substantially interfere with or 
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limit the ability of an individual to work, study, or otherwise to participate in 
activities of the university. 
 
It is the university's goal to prevent the occurrence of discriminatory and harassing 
activity and to promptly stop such conduct. See additional information about 
Discrimination and Harassment at 
http://www.policy.iastate.edu/policy/discrimination#Statement for more details and 
a full explanation of the Discrimination and Harassment policies. 
 
Religious Accommodation Information 
Iowa State University welcomes diversity of religious beliefs and practices, 
recognizing the contributions differing experiences and viewpoints can bring to the 
community. There may be times when an academic or work requirement conflicts 
with religious observances and practices. If that happens, students and employees 
may request reasonable accommodation for religious practices. In all cases, you 
must put your request in writing. The instructor or supervisor will review the 
situation in an effort to provide a reasonable accommodation when possible to do so 
without fundamentally altering a course or creating an undue burden for the 
instructor, supervisor, or department. 
For students, you should first discuss the conflict and your requested 
accommodation with your professor at the earliest possible time. You or your 
instructor may also seek assistance from the Dean of Students Office or the Office of 
Equal Opportunity. 
 
For students and employees, it is advisable to confront any potential conflicts as 
early as possible rather than waiting until the deadline or event is upon you, leaving 
everyone little time to plan and consider alternatives in a comprehensive way. For 
students, this can be accomplished as soon as you receive the course syllabus. If an 
accommodation is given, students and employees may be required to complete 
coursework or work assignments in advance of an absence, which further 
demonstrates the need to address the conflict early. 
 
If any student feels discriminated against because of religion, the individual(s) may 
contact the Office of Equal Opportunity and/or file a complaint under 
the Discrimination and Harassment policy. 
 Inquiries can be directed to the Office of Equal Opportunity 
3410 Beardshear Hall 
515 294-7612 
eooffice@mail.iastate.edu 
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