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Overview 
 
 Welcome to EDCI 770. Prerequisite: EDCI 670 or EDCI 671; or permission of 
department. This course focuses on the development of science education; pre-
kindergarten through college; the influences on current and future practices; and the 
identification and critical analysis of topics in science education.   
 
Purpose of the Course 
 

The emphasis of this course is placed on your understanding of the development 
of science education as a field of study, particularly with a focus on instruction. Much of 
the course will center on the development of independent projects, where you will use 
readings (book, journal articles, and other text) and written assignments to develop 
understandings of the theoretical, methodological, and epistemological ideas and issues 
that constitute the intellectual domain of science education researchers and reflective 
practitioners. 
 Discussion (large and small group), interspersed with explanations based on the 
course readings (book, journal articles, and other text), and question periods, will 
primarily characterize the class sessions. Consistent participation is expected (including 
the leading of conversations on assigned readings).  

 
 
Required Course Readings: 
Books 
Required: 

1. DeBoer, G. (1991). A History of Ideas in Science Education. New York: Teachers 
College Press. 

2.  Wallace, J. &  Louden, W. (Eds.) (2002). Dilemmas of Science Teaching. 
Routledge/Falmer: New York 
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Recommended: 
Abell, S., & Lederman, N. G. (2007). The handbook of research in science education. 
Mahwah, New Jersey: Lawrence Erlbaum Press. 

 
Optional 

 Fensham, P. J. (2004). Defining an Identity: The Evolution of Science Education as 
a Field of Research. London: Kluwer Academic Publishers.  

 
Zeidler, D. (Ed.) (2005). The role of moral reasoning on socio-scientific issues and 
discourse in science education. Netherlands:  Kluwer. 

 
Journal Articles 
 Please refer to the articles listed in the  ÒSchedule of classesÓ section. 
 
Optional Mater ials 
Books 

1. American Association for the Advancement of Science.[AAAS} (1993).  
Benchmarks for Science Literacy.  New York:  Oxford University Press.   
Available On-line  http://www.project2061.org/tools/benchol/bolframe.htm. 

 
2. American Association for the Advancement of Science. (1989). Science for all 

Americans.  New York:  Oxford University Press. 
 
3. National Research Council, (1996).  National science education standards.  

Washington, DC: National Academy Press. 
Available  on-line   http://www.nap.edu/catalog/4962.html. 
 
 

Journal Articles and Curricular Materials 
There are additional optional readings found under the professorÕs name (by 

varying course numbers) in the Curriculum Materials Laboratory (located in the basement 
of Benjamin). These readings are a compilation of journal articles and curricula material 
related to science education that faculty in the Science Teaching Center have collected 
over the past thirty plus years. You are invited to make use of this resource in EDCI 770. 
 
Student Learning Objectives 

1. Knowledge of the historical development of instruction in science education. 
2. Knowledge of the effect of teachersÕ attitudes, beliefs and values on science 

instruction. 
3. Knowledge of the effect of different theories of student learning on science 

instruction. 
4. Knowledge of the effect of diverse learnersÕ background on science instruction. 
5. Knowledge of the effect of research initiatives on science instruction. 
6. Competence in writing a research paper that delineates the link between theory 

and instructional practice in science. 
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7. Skill at orally presenting a delimited summary of the research literature on science 
instruction. 

 
 
Course Assignments  
 
1.  Professional Participation (10%): Lead graduate level group discussions on readings 
and literature reviews;  contribute meaningfully to the class discussions. This is most 
often supported by preparing and bringing to the course sessions short summaries of the 
readings that can be used to add specifics to discussion points (these will not be 
collected). 
 
2.  Review of Published Research in Science Education (40%): Prepare a written 
review of a one to two year period (contingent on the number of articles published per 
year) of research (with special focus on instructional practice) in science education 
published in the most prominent research journals in the field. These include, the Journal 
of Research in Science Teaching  [JRST] (the research outlet of the National Association 
for Research in Science Teaching, NARST) and Science Education. Other journals of 
particular interest to a student may be selected, but these require prior approval from the 
professor (options include, subject matter focused education research journals, more 
general education research journals that publish often cited research in science education, 
such as The Journal of Learning Sciences, and other recognized science education journals 
such as The International Journal of Science and Mathematics Education, The 
International Journal of Science Education, and The Journal of Science Teacher 
Education. Students will negotiate the specific dates of the review period to ensure that 
for any one journal there is no overlap of review periods. The goal is for the students in 
EDCI 770 to review collectively approximately the last four years of research in science 
education. Students will present their reviews to the class in two class sessions: the first 
session you will have up to 15 minutes to summarize your findings for the first issue of 
the oldest year that you have selected; the second session you will have up to 25 minutes 
to summarize in totality the review period. In addition to the oral presentations, students 
will prepare a concise written product that lists a summary of the research topics and the 
general trends (methodological, or otherwise) that you have discerned within your review 
period of literature  More information on this assignment will be provided in a class 
session. 
 
3.  Independent Scholarly Paper (50%) 
Select a topic in science education research (with relevance to instruction in science) and 
prepare a scholarly paper that investigates in detail that topic (include a literature review 
with a minimum of 10 citations with the balance titled toward more contemporary 
references). The 15 to 20-page paper (excluding references, appendices and tables) should 
synthesize research in this research area and then suggest some implications for 
instructional practice.  Follow the format instructions for academic reports detailed in the 
5th Edition of the Publication Manual of the American Psychological Association  (2001). It 
is recommended that you discuss your ideas for this paper early in the semester with the 
professor of the course. 
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Course Assessment 
  
Course Letter Grades: 
100-99 = A+ 79-78 = C+  below 60 = F 
98-92 = A  77-72 = C 
91-90 = A-  71-70 = C- 
89-88 = B+  69-68 = D+ 
87-82 = B  67-62 = D 
81-80 = B-  61-60 = D- 
 
Documented Disabi l ity Disclosur e 

 
In compliance with and in the spirit of the Americans With Disabilities Act (ADA), I 

would like to work with you if you have a documented disability that is relevant to your work in 
this course. If you wish to discuss academic accommodations, please contact me within the first 
week of the semester. Students requesting an accommodation may also contact the Office of 
Disability Support Services (301-314-7682). 

 
Academic Integrity 
 

The University has a nationally recognized Code of Academic Integrity. It is available on 
the web (www.studenthonorcounci l.umd.edu/code.html). As part of our course requirements students 
should familiarize themselves with the code and its obligations. 
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COURSE SESSION SCHEDULE:  Topics, Readings, and Assignments 
EDCI 770 
Professor McGinnis 
Note:  Class readings are due on the dates listed. 
 
Schedule of Classes 
 
Note:  The readings are due on the day they are cited in this schedule. 
 
 Session  Topic(s) 
#1 Science Education Instructional Practice:   
(1/24/07) Where Are We in 2007? (What Do We Know; What Do We Still 

Want to Know; How Will We Seek to Gain New Knowledge)  
  Overview of course 
 

Readings (provided): 
1. McGinnis, J. R. (2007). A science education primer. A paper 

prepared for EDCI 770. 
2. Jacobson, W. J. (1991). Progress in Science Education-How can 

we achieve it? A paper presented for the Life Members 
Lecture, National Science Teachers Association, Houston, TX. 

 
#2 A History of Instruction in US Science Education/ An International 

Comparison of Science Instruction  
(1/31/07)    

Readings:   
1. DeBoer, G. (1991). A history of ideas in science education:  Implications 

for practice.  New York, New York:  Teachers College Press. (Chapter 6 ) 
2. McGinnis, J. R. & Oliver, J. S. (1998). Teaching about sound: A select 

historical examination of research. Science and Education, 7(381-401). 
3. Rudoph, J. (2005). Epistemology for the masses.  
4. Linn, C., Lewis, C., Tsuchida, I., & Songer, N. B. (2000). Beyond 

Fourth-Grade Science: Why do U.S. and Japanese students diverge? 
Educational Research, 29,3,4-14. 

 
 
#3   TeachersÕ Beliefs and Conceptions: Impact on Science Instruction  
(2/7/07)   

Readings: 
1. Lederman, N. (1992). StudentsÕ and teachersÕ conceptions of 

the nature of science: A review of the research. Journal of 
Research in Science Teaching, 39, (4), 331-359). 

2. Brickhouse, N. W. (1990, May-June).  TeacherÕs beliefs about 
the nature of science and their relationship to classroom 
practice.  Journal of Teacher Education, 41(3), 53-62. 
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3. Wallace, J. &  Louden, W. (Eds) (2002). Dilemmas of Science 
Teaching. Routledge/Falmer: New York. [pp. 7-21] 

  
#4 Science Instruction and the Conceptual Change Movement (Part One) 
(2/14/07) 

Readings:  
1. Watson, B. & Konicek, R. (1990).  Teaching conceptual change: 

Confronting childrenÕs experience.  Phi Delta Kappan,  680-685. 
2. Driver, R. (1995). Constructivist approaches to science teaching. In L. 

P. Steffe and J. Gale (Eds.), Constructivism in Education, (pp. 385-
400), Hillsdale, NJ:  Lawrence Erlbaum Associates, Publishers.  

3. Wallace, J. &  Louden, W. (Eds) (2002). Dilemmas of Science 
Teaching. Routledge/Falmer: New York. [pp. 191-204] 

 
 
#5 Science Instruction and the Conceptual Change Movement And Beyond (Part 

Two) 
(2/14/07) 

Readings:  
1. Windschitl, M. (1999). The challenges of sustaining a 

constructivist classroom culture. Phi Delta Kappan, 751-755. 
2. Lehrer, R., & Schauble, L. (2003). Origins and evolution of 

model-based reasoning in mathematics and science. In R. Lesh 
& H. M. Doerr (Editors), Beyond Constructivism: Models and 
modeling perspectives on mathematics problem solving, 
learning, and teaching (pp. 59-70).  Mahwah, NJ: Lawrence 
Erlbaum Associates, Publishers. 

    
#6 Science Instruction in the Context of the Reform Movement in Science 

Education  
(2/21/07) 

  Readings:  
1. Collins, A. (1998). National science education standards: A political 

document.  Journal of Research in Science Teaching, 35, 711-727. 
2. McGinnis, J. R. (2000).  Teaching science as inquiry for students 

with disabilities. In J. Minstrell & E. van Zee (Eds.), Inquiring into 
inquiry learning and teaching in science (pp. 425-433). Washington, 
DC:  American Association for the Advancement of Science. 

3. Holliday, W. G. (2004). Science teaching inquiry: A balanced 
approach. In N. Lederman & B. Flick (Eds.), Scientific inquiry 
and nature of science:  Implications for teaching, learning, and 
teacher education (pp. 201-217). Dordrecht, Netherlands:  
Kluwer Academic Publishers. 
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Note:  In preparation for this class session, a review of the Science 
Education reform documents  (Project 2061, Benchmarks for 
Science Literacy, National Science Education Standards) is 
recommended. 

 
#7 Student presentations: One Issue of Research in Science Education 

(Instructional Perspective) 
(2/28/07) 

 
#8 Science Instruction and the Science-Technology-Society (STS)/Socioscientific 

Movement 
(3/7/07) 

Readings:  
 1. DeBoer, G. (1991). A history of ideas in science education:  

Implications for practice.  New York, New York:  Teachers 
College Press. (Chapter 9). 

2. McGinnis, J. R., & Simmons, P. (1999). TeachersÕ perspective 
of teaching science-technology-society in local cultures: A 
socio-cultural analysis.  Science Education, (83), 179-211. 

3. Troy, S., Amirshokoohi, A., Kazempour, M., & Allspaw, K. 
(2006). Socioscience and ethics in science classrooms: Teacher 
perspectives and strategies. Journal of Research in Science 
Teaching, 43, 4.  

 
    
#9 Science Instruction With An Inquiry-based  Perspective 
   Readings:  
(3/14/07) 

1. DeBoer, G. (1991). A history of ideas in science education:  
Implications for practice.  New York, New York:  Teachers 
College Press. (Chapters 10 and 11) 

2. Blumenfled, P.C., Soloway, E., Marx, R. W., Krajcik, J., 
Guzdial, & Palincsar, A.  1991).  Motivating project-based 
learning:  Sustaining the doing, supporting the learning.  
Educational Psychologist, 26(3&4), 369-398. 

3. Hammer, D. (1995). Epistemological considerations in teaching 
introductory physics. Science Education, 79,4, 393-413. 

4.  Wallace, J. &  Louden, W. (Eds) (2002). Dilemmas of Science 
Teaching. Routledge/Falmer:    

 
#10    Student Presentations: 
(3/28/07)   (Review of Published Research in Science Education, a focus on 

instruction)  
    
 
#11   Student Presentations:  
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(4/4/07)   (Review of Published Research in Science Education, a focus on 
instruction) 

 
Due: Written product. Review of published research in science 
education) 

 
#11   Science Instruction that is Equitable/Inclusive  
(4/18/06) 

Readings: 
1. McGinnis, J. R. (2003). The morality of inclusive verses exclusive 

settings:  Preparing teachers to teach students with developmental 
disabilities in science.  In D. Zeidler (Ed.), The role of moral reasoning 
on socio-scientific issues and discourse in science education (pp. 195-
216). Netherlands:  Kluwer. 

2. Wallace, J. &  Louden, W. (Eds) (2002). Dilemmas of Science 
Teaching. Routledge/Falmer: New York. [pp. 205-216, Science  for 
all.; pp. 57-97, Gender, Equity, Culture and Ethnicity; pp. 175-
190, Teaching Ethics] 
 
Optional: 
3. McGinnis, J. R, & Stefanich, G. (2007). Special needs and 

talents in science learning. In S. K. Abell and N. G. Lederman 
(Eds.), The handbook of research in science education. 
Mahwah, New Jersey: Lawrence Erlbaum Press. 

 
NOTE:  No scheduled course session for 4/25/07, independent work session for  course 
final project. 
 
 
#12   Share-a-thon:  
(5/2/07) Research on Science Instructional Practice (Student selected topics)  
   Course debriefing. 
 
 
(5/9/07) Due: Independent Scholarly Paper (no scheduled large group 

class session) 
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