EDCI 411 Curriculum and Instruction in Secondary Education: Science Fall 2007

William G. Holliday, Professor, Room 2226, Benjamin Building, Department of
Curriculum and Instruction, University of Maryland at College Park, office hours,
Thursdays, 1:00 PM to 3:00 PM. (other hours by appointment).

Email me at holliday(@umd.edu rather than leaving a message on my office phone, or
telephone (number provided in class) me at home in emergencies. (My practice is to
always return phone calls.)

Leave messages and your telephone number.

Email or phone me and leave a message before 10:30 AM on class meeting days, that you
anticipate being absent or late.

A. General Course Information

EDCI411 (PermReq) Knowledge, Reasoning, and Learning in Science; (3 credits) Grade
Method: REG/P-F/AUD.

Prerequisite: 2.5 GPA; and permission of department. Junior standing. Credit will be
granted for only oneof thefollowing: EDCI3700r EDCI411.Formerly EDCI 370 For
prospective science teachers. Investigations of the nature of knowledge, reasoning, and
learning in middle and secondary science. Readings from cognitive science and science
education research; studies of student thinking in interview and classroom observations;
analyses of curricula. Includes laboratory and field experiences.

Assignments must be presented on time and in a professional manner, and written in your
own words. They must be verbally coherent, precise, concise, convincing and consistent
with the guidelines specified in class. Each paper and other assignments should be written
at the junior-senior level of university competency and in terms of the teachings of this
course. University of Maryland (College Park) policies apply to student conduct.

You must submit all assignments in non-electronic paper form (except where noted in
this document or as arranged), on time and in reasonable condition to receive a passing
course grade. Exceptions with prior notification and approval will be considered. If late
assignments are accepted and graded, students will not have an opportunity to rework
their assignment and will receive lower assignment grades because of the fairness issue to
other students submitting papers on time. Generally, late assignments are not accepted
beyond seven days, 3:00 PM, on the seventh day. Deadlines for assignments will be
presented in class.

In compliance with and in the spirit of the Americans With Disabilities Act (ADA), |
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, you need to
contact me by the end of the second class period.

Your participation is a vital aspect of this course. Please bring to my attention ahead of
time any conflict between class meeting times and other University recognized
commitments (e.g., religious observations), so that additional arrangements can be made.



In this regard, you need to contact me by the end of the second class period in order to
make such arrangements.

The University of Maryland, College Park has a nationally recognized Code of Academic
Integrity, administered by the Student Honor Council. This Code sets standards for
academic integrity at Maryland for all undergraduate and graduate students. As a student
you are responsible for upholding these standards for this course. It is very important for
you to be aware of the consequences of cheating, fabrication, facilitation, and plagiarism.
For more information on the Code of Academic Integrity or the Student Honor Council,
please visit http://www.shc.umd.edu.

I will provide written feedback at intervals throughout the course based on the quality of
your contributions in class and the thoughtfulness of your written work. I will also take
into account your own assessment of your professional development as it relates to this
course.

Please examine the websites linked to a local school system and the National Science
Teachers Association: http://www.mcps.k12.md.us/curriculum/science/,
http://www.nsta.org/main/pdfs/NSTAstandards2003.pdf

Grades are calculated using points in the following manner, and in accordance to
University of Maryland policy. Grades generally are calculated as follows: A =100 to 90,
B =289 to 80, C =79 to 70, D = 69 to 60, F = 59 and below.

Required Textbooks: National Science Education Standards ISBN: 0-309-05326-9,
Inquiry and the National Science Education Standards ISBN: 0-309-06476-7.

Descriptions of a tentative schedule including reading assignments, due dates and
emergency provisions will be provided on the first day of class. The course is changing
compared to last year’s course. The general goals will remain the same.

B. Details Concerning Assignments and Course Goals

Value of assignments:

Teaching science topic = 60 %, participation and productivity in class discussions = 10
%, Personal statement on becoming a professional science teacher = 10 %, Analysis of
Curriculum Assignment = 10 %, and School science test in one of the four major
domains = 10 %.

C. Details of Assignments

1) Teaching Science Project. Each student will illustrate how to teach approved science
topics from curricular materials often used by science teachers. Presenters’ peers will
assist presenters. Each presentation will include interaction between the teacher and
students. Presentation and discussion-time requirements will be described in class. For
example, each presenter toward the beginning of the semester will spend 5 to 8 minutes



providing explicit instruction by describing scientific instructional information. In
addition, each presenter will spend 7 to 10 minutes providing implicit instruction
embedded in a laboratory or student-centered atmosphere. As the semester continues,
these delimitations will largely be altered. Students will teach during scheduled class
periods and in local school classrooms, as described in class. Assessments will be based
on the instructors’ professional judgments concerning students’ a) apparent preparation
and b) presentation effectiveness. The instructor will consider feedback from practicing
classroom teachers typically conveyed by university personnel, whenever practical and
appropriate. Students will submit a short reflective paper at the beginning of the next
class period following each teaching session. This paper shall include evidence and
related discussions with regard to these preparation and presentation factors. The total
number of teaching sessions shall be described in class and shall be dependent partly on
upcoming conditions at selected local schools. All students will teach once or more
during University class time. Some students will arrange for special conditions with
regard to part of this assignment. The instructor will describe the details of these
arrangements in a timely manner.

2) Personal statement on becoming a professional science teacher (Due, 3:00 PM,
December 11, 2006). This paper will reflect the professional development of each student
based on course activities.

3) Comprehensive science test in one of the four major domains (tentatively scheduled
during later September)

4) Special EDCI 411 Assignment: Analysis of curriculum (due: November 15) Each
student will present a comprehensive analysis of curriculum to meet the requirements for
Knowledge, reasoning, and learning in science,” which takes place during a semester
prior to the student teaching/ internship year. The assessment of this assignment
systematically addresses NSTA Standards lab, 2ab, 3a, 4a, Sabe, 6a, and 7a. In particular
instances, contingent on the substance of the curriculum and its analysis, it may further
address NSTA Standard 1c and 5d.

This assignment builds on work the candidates have done in previous assignments during
the course, in which they have read from the science education research literature and
conducted their own clinical interviews of students. These assignments have focused on
the candidates developing an understanding of students’ (a) conceptual knowledge, (b)
abilities for inquiry in science, (c¢) epistemologies and understandings of the nature of
science, and (d) socio-historical contexts. With this assignment, they study how a piece of
curriculum might affect or be affected by these different aspects of student knowledge
and reasoning.

Systematic evidence. The assignment requires candidates to analyze how the curriculum
may address the various aspects of student knowledge and reasoning. In general, the
candidate’s understanding and critique of the conceptual substance of a curriculum
provides evidence with respect to Standard 1a and b. In some instances, this evidence is



in the form of the candidate’s ability to catch conceptual errors and gaps in the
curriculum materials.

The assignment also requires candidates to analyze how the curriculum may affect,
tacitly or explicitly, students’ epistemologies and understandings of the nature of science,
providing evidence with respect to Standard 2ab. Similarly, it provides evidence with
respect to 3a in the analysis and critique it requires of how the curriculum engages
students in scientific inquiry.

Part of the assignment asks candidates to consider, as possible extensions to the
curriculum, how the material might connect to matters of current social and/or local
concern, providing evidence of their thinking with respect to 4a and 7a. In the emphasis
on the candidates’ considering the curriculum specifically with respect to the socio-
historical context of the classroom they have observed, the assessment provides evidence
regarding Standard Sabe.

Finally, the assessment aligns with Standard 6a, in the candidates’ analysis of how the
curriculum aligns to the Standards.

Curriculum Analysis Project . An important responsibility of any teacher lies in the
careful consideration of curriculum materials. This holds true for selecting material to use
for your class, considering ways to adapt existing material, or creating your own material.
For this assignment you will be asked to analyze a piece of high school science
curriculum. You will be asked to connect the analysis to insights you have gleaned from
the readings and interviews around conceptual knowledge, inquiry and reasoning
abilities, epistemologies, and context.

Curriculum Selection. The choice for your curriculum analysis project can be an activity,
series of activities or lessons, or portion of a unit. Choose a segment of curriculum that is
scheduled in your teaching placement at some before the end of the semester.

Analysis. We will spend time in class discussing ways to analyze curriculum material,
including some key questions to ask of the material. When considering curriculum, you
should draw on what you have learned through the readings and through conducting the
student interviews along dimensions of conceptual understanding, epistemologies and
understandings of the nature of science, abilities for inquiry, and attention to context.
Some productive questions include:

* Conceptual understanding

Are the curriculum goals reasonable and coherent? Do they make sense in light of key
subject matter ideas? Do students have opportunities to develop relevant conceptual
understandings as a result of the activities/lessons? Is the sequencing of activities or
lessons conceptually coherent? Are they given chances to display thinking related to
conceptual understanding during the activity/lessons? What do these opportunities look
like?



* Epistemologies and the nature of science

What are the embedded assumptions about how students learn science? What conceptions
of doing science are advanced? What views could students come away with concerning
how science is practiced?

* Abilities for inquiry in science
What kinds of opportunities do students have to engage in scientific inquiry? How do
these align with the assumptions about the nature of science?

+ Connection to societal issues and resources

Are connections made to local or societal issues? If they exist, what is the nature of these
connections? What do they add to the material? If connections do not exist, are there
places where natural extensions could be built into the activity in such a way that could
support student learning?

Depending on the material you have selected, you may not be able to consider all of them
in equal depth; some points may be more or less salient. Be sure to support claims with
evidence.

Bring a draft analysis to class in early November. The final written analysis is due
Tuesday, November 21. The written portion of the analysis should be somewhere
between 4-6 pages.

Criteria. In evaluating students’ curriculum analysis projects, we look for students to
support their claims with evidence from the material or reference to course readings and
student interviews. In particular, we focus on candidates (1) attention to science content,
2)

attention to inquiry, and the abilities to engage in scientific inquiry, (3) attention to the
nature of science, and when relevant, (4) attention to relevant local and societal issues
related to the desired content.

Science content. To be considered adequate, a candidate’s analysis must involve attention
to the science concepts addressed in the curriculum material. The form this attention may
come in will vary depending on the material selected for analysis, however, evidence of
attention to content could lie in their statements about the accuracy of content for
accuracy, the coherence across lessons or activities, and the relevance to key ideas within
the discipline. All candidates must address whether the curriculum material provides
opportunities for students to develop the conceptual understandings and knowledge
reflected in the curriculum goals or objectives. This includes attention to both the
teaching and learning activities. Some candidates may challenge the goals articulated by
the material. While we may encourage this type of critique, we do not expect this of all
candidates at this point in the program. For those that do, they must ground their
challenge in the subject matter, understandings or conceptual understandings, and/or
external developed standards documents such as the National Research Council’s
National Science Education Standards.



Abilities for scientific inquiry. We expect candidates to critically consider the types of
activities students will engage in with respect to the material. Specifically, we expect
them to consider opportunities the students have to engage in scientific inquiry, and also
consider the curriculum’s support of the development of such abilities. We do not want
candidates to look for evidence of inquiry out of the context of scientific concept being
taught. In fact, we expect them to address the relationship between the nature of the
scientific inquiry presented and its alignment with the conceptual development advocated
targeted by the materials.

Epistemologies and understandings of the nature of science. Adequate analyses consider
the nature of science set forth in the curriculum materials as well as the more traditional
views of scientific content. Candidates’ analyses are expected to examine assumptions of
science learning underlying the material and speak to the views of science that are
advanced by the curriculum material. When contradictions occur -- among the nature of
science, epistemological underpinnings, and/or activity structures -- student are expected
to uncover and address these as well.

Contexts. Candidates are specifically asked to look for connections made to societal or
local issues. When explicit, candidates should comment on how they add to or
complement existing material. Where they are not available, candidates should consider
possible openings for extension activities that could meaningfully connect the existing
curriculum material to social issues. The connections should be purposeful, serving to
support the development of student conceptual development rather than serving as an end
to itself (connection for connections sake) or even detract from the lesson or activity.

Support claims with evidence. A major criterion for evaluating candidate work will be on
how well students support their major points and claims with evidence — from curricular
materials, external readings, and what they’ve learned through student interviews.

D. Programmatic Objectives

The intent of the teacher education program at UMCP is to prepare for a diverse society
through research based professional programs. Our shared vision is consistent with our
mission as a Research I institution that views Research and Inquiry, Diversity,
Collaboration, and Technology as foundations to our conceptual framework. Reflective
practitioners need to interact with many types of knowledge when they are making
decisions in the world of practice. They need to use their knowledge of subject

matter —their understanding of the facts or concepts within the domain of science as
well as the ways in which the fundamental principles of science are organized. Reflective
practitioners also need to draw frequently upon their knowledge of curriculum—their
understanding of the programs and materials designed for the teaching of science at
various elementary and middle school levels. They need to have knowledge of learners,
including knowledge of student characteristics and cognitions as well as knowledge of
motivational and developmental aspects of how students learn. Reflective practitioners
need knowledge of educational goals and assessment of student progress, which
contribute to instructional decisions. They also need knowledge of sodal and cultural



context to understand how educational goals, learning, and their students interact with
such social issues as racism and sexism and such cultural issues as diversity and
economic inequalities. Finally reflective practitioners need knowledge of pedagogy—
knowledge of pedagogical principles and techniques that are specific to mathematics and
principles and techniques that are not bound by subject matter or topic.

Maryland Teacher Technology Standards

V. Integrating Technology into the Curriculum and Instruction

Indicators:

2. Evaluate technology materials and media to determine their most appropriate
instructional use.

4. Use appropriate instructional strategies for integrating technology into instruction.
5. Select and use appropriate technology to support content-specific student learning
outcomes.

7. Manage a technology-enhanced environment to maximize student learning.

D. On-Line Resources
1. American Association for the Advancement of Science (1993). Benchmarks for

science literacy. New York: Oxford University Press.
Available online: http://www.project2061.org/tools/benchol/bolframe.htm

2. Prince George’s County Public Schools:
Homepage: http://www.pgcps.pg.k12.md.us/
Science Office: http://www.pgcps.pg.k12.md.us/science.html

3. State of Maryland Voluntary State Curriculum (Science):
http://mdk12.org/mspp/vsc/index.html

4. National Research Council (1996). National science education standads
Washington, D.C.: National Academy Press. Read Chapter 3: Science Teaching
Standards. Available online at

http://www.nap.edu/catalog/4962.html

5. National Research Council (2000). Inquiry andthe National Sadence Education
Stendads A Guidefor Teaching andLearning. Washington D.C.: National Academy
Press. Available online at:

http://www.nap.edu/catalog/9596.html

E. Knowledge Base and Programmatic goals (Explanation of the Knowledge base,
Philosophy for Preparation and Goals and Objectives of this preservice program designed
for future secondary school science teachers)

Our science education program is embedded in programmatic standards consistent with
the Maryland Professional Development Schools program. Thus our program consists of



five general standards with accompanying implications for our internships, and the
knowledge bases described in the Conceptual Framework for Teaching document is
located in the Additional Appendices.

The first standard in our program is “Learning Community” In essence, we recognize and
support the distinct learning needs of all partners. Thus, interns participate fully in the
school community. Interns are placed in cohorts and reflect on their learning experiences
with peers and the school community.

The second standard is our program is “Collaboration.” Our mission is to jointly define
and mutually support each others’ institutions (e.g., University of Maryland and
professional developments schools where interns teach students science). We believe in
planning together, incorporating concerns and suggestions into program improvements.
Faculties in the science also are involved in teacher preparation.

The third standard in our program is “Accountability.” We accept the responsibility of
upholding professional standards for preparing and renewing teachers in accordance with
contemporary, research-based principles. Entrance and exit standards for interns are
jointly defined. Final evaluations of interns are jointly developed.

The fourth standard in our program deals with “Organization, Roles and Resources.”
Resources and time are allocated to support the continuous improvement of teaching and
learning. We also believe that communication among all stakeholders is critical to
successful teacher preparation programs.

The fifth standard in our program is “Equality.” We support equitable involvement of
mentor teachers, interns and University of Maryland instructors, as well as equitable
support of student outcomes. All interns are provided equitable access to an extensive
internship. Interns work with students from diverse backgrounds. Interns support equity
in the classroom. Experiences with special education services are an important part of the
teacher education program.



