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If a doctor, lawyer, or dentist had 40 people in his 
office at one time, all of whom had different needs, and 
some of whom didn't want to be there and were 
causing trouble, and the doctor, lawyer, or dentist, 
without assistance, had to treat them all with 
professional excellence for nine months, then he might 
have some conception of the classroom teacher's job. 
 
          Donald D. Quinn 



School of Education 
 

Director: Dr. Marlene Strathe, 1620C Lagomarcino.  To view the university's handbook that 
includes students’ rights and responsibilities, go to the Iowa State University homepage at 
www.iastate.edu, then select Students, then Legal/Judicial, then Student Information Handbook. 

 
Concerning students with apparent or non-visible disabilities: 
 

I would like to hear from anyone who has a documented disability that may affect their full 
participation in the course and perhaps require some modification of seating, activities, or other 
class requirements so that appropriate accommodations (if possible) may be made.  Please see 
me after class or during my office hours. 

 
Office Hours: 
 

Tuesday & Thursday 10:00-11:00 am 
 
I supervise student teachers and conduct my research in Des Moines, so my schedule varies a 
great deal from week to week.  For that reason, my office hours may not be consistent.  
However, if you contact me early enough in the week, we should not have much trouble finding 
a time to meet.  Email is the best way to do this, but I have also provided my home phone 
number below if you need to get in touch more urgently.  

 
 Office: 0520 Lagomarcino Hall 
 Home Phone: 515-231-7946  
 E-mail: jbpleasa@iastate.edu 

 
        

mailto:jbpleasa@iastate.edu


CI 280M EXPECTATIONS 
 
1. CI 280M will be scheduled during the first half of the semester. Attendance at all classes 

is required. As a prospective professional educator you must report, in ADVANCE any 
difficulty meeting this obligation. Failure to do so is perceived as unprofessional and very 
poor judgment. Emergencies do occur, but be certain that your perception of an 
emergency will be seen as such by the professor of the course. Appropriate compensation 
for lost time is expected in all cases, but does not necessarily excuse the missed time. 
Consequences for missed classes are addressed under grading criteria and rubric. 

 
2.  All students must have a background check before initial placement in schools. The 

background check is valid for one year. If admission to UTEP occurs within this year, 
then students do not need to complete a second background check.  
 

3. Teaching is an academic professional endeavor. Thus, students are expected demonstrate 
high academic and professional behaviors both in class and in school placements. 

 
4. You will show respect to one another and to the instructor. 
 
5. You will respect each others’ right to learn, and my right to teach. 
 
6. Assignments must be thorough and turned in on time. 
 
7. Students will complete the assigned readings on time and participate extensively and 

constructively in class discussions. 
 
 
Substantial commitment to this course is necessary as it is directed at initiating a research-based 
framework for teaching that provides a foundation for promoting the desired state in science 
education. The readings, discussions, activities, and research-based framework paper are 
designed to have you build a deep and robust understanding of learning and teaching. Although I 
attempt to bring in activities and experiences that are enjoyable and worthwhile, learning is often 
times, by its very nature, hard work. Some individuals believe that if something isn't fun, it's not 
worth doing, but we find this attitude counterproductive. Too many students use this as an 
excuse for performing poorly or not doing an assignment at all. Calvin Coolidge is often quoted 
as saying that “Nothing is more common than unsuccessful people with a great deal of 
potential.” Remember, the most pleasing things in life are rewarding, but not always fun. 
 
 
 I have never looked upon ease and happiness as ends in themselves - 
  this ethical basis I call the ideal of a pigsty. 
 Albert Einstein 
         

We do this not because it is easy, but because it is hard! 
John F. Kennedy 



 
Science Methods Objectives 

Methods students will: 
 
1. Develop and articulate a well-informed and fervent position concerning the purposes of 

education, schooling, and science education. 
 
2. Develop a set of student goals that reflects the emerging consensus among leading 

organizations in science education. 
 
3 . Convey an accurate understanding of how people learn and its implications for teaching 

science. 
 
4.  Develop a solid foundation underlying a research-based framework for teaching science 

that reflects and facilitates needed reform in science education as promoted by the 
science education community. 

 
5.  Demonstrate professional and positive behaviors that promote learning, teaching, and 

science teacher education. 
 
6. Consistently exhibit a vigorous and altruistic work ethic. 
 

Tentative Course Schedule 
January 9: Orientations to Science Teaching     Get Coursepack! 
 
January 11: The Current and Desired State of Science Education 
 
January 16: University Holiday: Martin Luther King, Jr. Day 
 
January 18: The Current and Desired State of Science Education 
 
January 23: Experiences in Science Education 
 
January 25: Promoting Student Goals: An Introduction 
 
January 30: Promoting Student Goals: Continued 
 
February 1: The Practicum Experience – What to Expect 
 
February 6: The Complexities of Teaching and How People Learn 
 
February 8: How the Desired State can be Promoted 
 
February 13: The Value of a Research-Based Framework 
 
February 15: Putting it All Together  



 Major Activities and Expectations 
 
1.  Research-Based Framework For Teaching Science—The Foundation: 
 
Your paper is due Monday, April 8 and MUST be double-spaced using word-processing software (save 
this file as you will build on it in CI 418/518). Papers are typically 5-10 pages long, contain more than 15 
references, and must address the following: why science should be taught; why you have chosen to teach 
science; a clear summary of the current situation in science education; your goals for secondary science 
education students and how these goals address the persistent problems in science education; how 
students learn; and a list of your references in APA format. Research support should be extensive!  This 
research support should indicate you have learned a great deal this semester and should include 
both literature provided in class and additional significant items you have located on your own. 
 
Please note: If you struggle to write, consult the “Writing Well” guide and seek assistance now. Do not 
wait until you are trying to seek employment to attempt to improve your writing. Papers are expected to 
be logically coherent, use appropriate grammar, spelling, and sentence structure, and demonstrate correct 
use of punctuation. 
 
2. Class Participation: 
 
Extensive readings and other topics concerning science education will be regularly assigned. You are 
expected to enthusiastically contemplate and discuss the ideas addressed.  You are also expected to 
respectfully consider alternate interpretations knowing that not all opinions carry equal weight.  Take 
notes, ask questions, think, consider what others contribute, and behave like a professional. We expect 
that you will engage in ways reflecting the characteristics of exemplary science teachers. 
 
3. School-Based Practicum: 
 
You will spend a minimum of 25 clock hours in K-12 schools observing students and teachers. You must 
dress and act professionally at all times when working with students and teachers in the schools. Pay 
close attention to students, teachers, and interaction patterns! Consider these in light of both the problems 
in science education, and your emerging student goals. Your cooperating teachers’ evaluation of your 
practicum experience will be used for this portion of your course grade. 
 
 
Relative Significance of Each Assignment: 
 
Research-Based Framework For Teaching Science:  40% 
Teaching Internship      40% 
Class Participation       20% 

 
Grading: 

 
CI 280M is graded on a Satisfactory/Fail basis. 



The Formal Operational Teacher 
 

by 
 

John E. Penick 
 

An Unpublished Paper, 1985 
 

Modified by Michael Clough, 1996 
 
 In considering a continuum of teaching skills, aptitudes, and knowledge, the teacher at 
the highest level of that continuum might well be considered as "formal operational” in their 
approach to the teaching/learning process.  Using this analogy, the teacher at the lower end of the 
continuum might well be considered "concrete operational.”  The formal operational teacher 
would be contrasted to the more concrete operational teacher by possessing the following traits: 
 
1. Sees teaching as a dynamic, integrated activity of a multifaceted, multivariate nature; 
2. Is proactive rather than reactive; 
3. Uses premeditated behaviors (that is, considers the desired state of teaching, thinks in 

advance what would create that state, and then proceeds to do it); 
4. Uses high level questions (those that require made up answers, cause students to analyze, 

evaluate, and speculate, and which lead students to a robust understanding of the subject); 
5. Demonstrates a high acceptance of diversity by: a) accepting a broad range of student 

behaviors, aptitudes, and attitudes; b) encouraging and accepting diverse student 
responses; c) acknowledging and acting on the presence of other learning and teaching 
styles, d) using a broad range of curriculum materials; 

6. Has a well-thought-out rationale for teaching which includes carefully formulated goals 
and a well-justified set of behaviors to obtain those goals.  These behaviors are based the 
best available knowledge about how children learn, the effects of teachers on students, 
and the nature of science; 

7. Has self-confidence as evidenced by their research-based framework, articulation of it, 
extensive and ongoing self-evaluation, and non defensiveness; 

8. Provides a classroom in which students are doing a significant portion of responding, 
reacting, structuring, and soliciting rather than predominantly responding to teacher 
moves; 

9. Shows a high tolerance for risk; 
10. Is highly creative in approach; 
11. Accepts responsibility for a) necessary changes, b) student and personal welfare and c) 

providing an excellent learning environment; 
12. Equates teaching and learning; 
13. Maintains discipline and reacts to discipline provoking situations with a universal ethical 

orientation that emphasizes the reciprocity and equality of human rights and respects the 
dignity of human beings as individuals.  This teacher would not base their actions solely 
on authority and maintaining social order, nor on action governed by duty or fixed rules; 

14. Is an effective communicator; 
15. Provides a learning environment which is warm, caring and humane. 



CI 280M Reading List 
Spring 2013 

 
The Current State of Science Education: Implications for a Desired State 
 
Americans Speak Out – Are Educators and Policy Makers Listening? 
 By William J. Bushaw & Alec M. Gallup (2008). Phi Delta Kappa/Gallup Organization. 
Einstein may Outrank Britney Spears but Survey Shows Science Education Needs Help in United States 
 by Walter Massey (2008). Chicago Museum of Science & Industry 
Students are Bored 
 by Larry Strauss (27 December 2011). The Huffington Post http://www.huffingtonpost.com/larry-
strauss/students-are-bored_b_1171319.html?ref=fb&src=sp&comm_ref=false 
The Lesson of the Lemmings: Schools as Ecosystems 
 by Anthony Cody (14 September 2010). EdWeek http://blogs.edweek.org/teachers/living-in-
dialogue/2010/09/the_lesson_of_the_lemmings_sch.html 
A Lot More on Their Minds Than Testing 
 Public Agenda, Wednesday, April 23, 2003 
NAEP 2000 Science Scores Show No Significant Changes Since 1996 
 NSTA Legislative Update, November 20, 2001 
TIMSS-R Results 2001 
 National Center for Education Statistics 
A Splintered Vision: An Investigation of U.S. Science and Mathematics Education—Executive Summary (1999) 
 by William H. Schmidt, Curtis C. McKnight, and Senta A. Raizen, http://ustimss.msu.edu/splintrd.htm 
The Lesson Every Child Need Not Learn: Scientific Literacy for All is an Empty Goal 
 by Morris Shamos (July/August 1988). The Sciences, 28(4):14-20. 
Why My Kids Hate Science 
 by Robert M. Hazen (25 February 1991). Newsweek. 
Why I Teach My Children at Home 
 by Bob Pike (March 1992). Phi Delta Kappan, 73(7):564-65. 
A Study of Schooling 
 by John I. Goodlad (March 1983). Phi Delta Kappan, 64(7):52-57. 
School Science in Crisis 
 by Robert E. Yager and John E. Penick (August 1983). Curriculum Review, 22(3):67-70 
Science Empowers and Enriches, The Nation’s Report Card, 1988 
 by Ina Mullis and Lynn Jenkins, Educational Testing Service, Princeton. 
Goals of Science Education 
 by Anna J. Harrison (9 July 1982). Science, 217(4555): 
Never Playing the Game 

by Robert E. Yager (September 1988). The Science Teacher, 55(6):77. 
Biology Textbooks Don’t Make the Grade, Scientists Say 
 http://www.cnn.com/2000/HEALTH/children/06/27/teaching.biology.ap/index.html 
Recitation as Interaction 
 by 
You Graduate More Criminals Than Scientists 
 by Michael B. Leyden (March 1984). The Science Teacher, 51(3):26-30. 
Strengthening Children as Individuals 
 adapted from a Dear Abby letter 
Teaching as an Amusing Activity 
 by Neil Postman. In Postman’s (1985) Amusing Ourselves to Death, Viking Press: New York. 
Education Needs a Human Face 

http://www.huffingtonpost.com/larry-strauss/students-are-bored_b_1171319.html?ref=fb&src=sp&comm_ref=false
http://www.huffingtonpost.com/larry-strauss/students-are-bored_b_1171319.html?ref=fb&src=sp&comm_ref=false
http://blogs.edweek.org/teachers/living-in-dialogue/2010/09/the_lesson_of_the_lemmings_sch.html
http://blogs.edweek.org/teachers/living-in-dialogue/2010/09/the_lesson_of_the_lemmings_sch.html
http://ustimss.msu.edu/splintrd.htm


 by Eileen McNamara, Boston Globe 
Ten Rules Adolescents Won’t Learn in School 
 anonymous  
National Science Education Standards 
 by National Research Council (1996).  National Academy Press: Washington, D.C. 
 http://www.nap.edu/readingroom/books/nses/ 
 
 
Understanding Students’ Thinking 
 
[Practical Applications of Theories About Learning 
 by Audrey b. Champagne and Leslie E. Hornig] 
Learning From a Behaviorist Perspective 

[by P.D. Eggen & D. Kauchak, D. (1992). Behavioral Views of Learning. Chaper 6 (pp. 255-258) in their 
Educational Psychology: Classroom Connections. Merrill: New York]. and 
N.L. Gage  & D.C. Berliner (1988). Operant Conditioning: A Practical Theory. Chapter 10 (p. 229) in their 
Educational Psychology, Fourth Edition. Houghton Mifflin: Boston. 

Science Teaching and the Development of Reasoning 
 by Robert Karplus (1977). Journal of Research in Science Teaching, 14(2):169-175. 
Vygotsky's Sociohistorical Perspective on Learning and Its Application to Western Literacy Instruction. 

By Dixon-Krauss, L. (1996). In L. Dixon-Krauss (Ed.). Vygotsky in the ClassroomMediated Literacy 
Instruction and Assessment. New YorkAddison Wesley. 

Constructivist Learning Theory: What It Is and What It Is Not 
 collected by professor. 
Research Supported Statements: Constructivist Learning Theory 

collected by professor. 
The Uncommon Common Sense of Science 

by Mary Budd Rowe and Cynthia Holland.  In Mary Budd Row (Ed.) (1990) What Research Says to the 
Science Teacher, Volume Six, The Process of Knowing, National Science Teachers Association: 
Washington, D.C. 

The Constructivist Perspective: Implications and Teaching Strategies for Science 
 by Walter L. Saunders (1992). School Science and Mathematics, 92(3):136-141. 
Teaching For Conceptual Change: Confronting Children’s Experience 
 by Bruce Watson and Richard Konicek (May 1990). Phi Delta Kappan, 71(9):680-685. 
Schematic of Conceptual Understanding and its Necessary Link to Experience 
 created by professor. 
Using Theory to Guide Practice: Teaching Science From a Constructivist Perspective 
 by Ken Appleton (1993). School Science and Mathematics, 93(5):269-274. 
Teaching Consistent With Constructivist Learning Theory 

adapted from J. and M. Brooks (1993). In Search of Understanding: The Case for Constructivist 
Classrooms, Association for Supervision and Curriculum Development: Alexandria, VA.  ED 366428 

Encouraging Students to be Actively Engaged in Meaningful Learning 
 by Professor 
Activities and Teacher Behaviors/Strategies that Facilitate Student Passivitiy 
 by Professor 
Misconceptions Die Hard 
 by J. Stepans, R. Beiswenger & S. Dyche (September 1986). The Science Teacher, 53(6):65-69. 
Implications of Teachers’ Conceptions of Science Teaching and Learning 

by Edward L. Smith. In Mary Budd Row (Ed.) (1990) What Research Says to the Science Teacher, Volume 
Six, The Process of Knowing, National Science Teachers Association: Washington, D.C. 

        

http://www.nap.edu/readingroom/books/nses/


The Value of a Research-Based Framework for Teaching Science 
 
Reform in Teacher Education: The Case for Pedagogy 
 by David C. Berliner (February, 1985). Presentation before the Deans of Land Grant Colleges Meeting 
Science Education Research:  Why Don't We Believe It? 

by John E. Penick (January/February 1986). Curriculum Review, 25(3):65-67. 
Research in Science Education 
 an NSTA Position Statement (December 1992/January 1993), NSTA:Washington D.C. 
Research is Required Reading: Keeping Up With Your Profession. 
 by Michael P. Clough (October 1992). The Science Teacher, 59(7):36-39. 
Research Rebuttal 
 by Michael P. Clough (May 1992). The Science Teacher, 59(5):8. 
The Half-Full Glass: A Review of Research on Teaching 

by David Berliner. In P.L. Hosford (Ed.) (1984) Using What We Know About Teaching, Association for 
Supervision and Curriculum Development:Alexandria, VA. 

Knowledge is Power 
by David C. Berliner. In Berliner and Rosenshine's (Eds.) (1987) Talks To Teachers, Random House:New 
York. 

        


