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The College of Education prepares caring, knowledgeable, and 

reflective practitioners grounded in the best practices and 

dedicated to meeting the needs of all students.
EDTEP 586/587  5 credits Autumn; 3 credits Winter

Instructor:
Dr. Mark Windschitl (mwind@u.washington.edu)

Office:
115B Miller Hall

Hours:
By appointment 221-4736 
T A:
Matt Merrit: matthewmerritt@yahoo.com OR third@u.washington.edu
Text:
• How Students Learn Science. National Research Council: National Academy Press, 2005. 


• Other readings will be assigned

Course web page: http://faculty.washington.edu/mwind/MWHome/EDTEP586_2006-2007.htm
Please note: I may be using some of the data collected in this course (samples of your work), taped conversations etc.), in a research study. I will ask your written permission to do so, after the course is over. Please let me know if you have further questions about this potential study?
I. The Course: Aims and Overview
I am excited to share the experiences of this course with you. I look forward with enthusiasm to introducing you to the world of science teaching. This course goes beyond simple “techniques” for instruction— we, as co-learners, will be involved in helping each other develop an understanding of how the world of the student and the world of science intersect. You will participate in the best practices of science teaching and reflect on these practices in order to understand them and adapt them as necessary. 

These best practices are essential to teaching science as inquiry, and to promote science as an active investigation of the world rather than an accumulation of isolated facts. 

A primary assumption of this course is that learners construct the world around them. That is, they struggle to impose order on their worlds by interpreting all new experiences in light of their existing knowledge—knowledge that is always mediated by the cultural particulars and language with which they have learned to make sense of the world. We will explore in depth what these assumptions imply for the way science can be taught. 
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The themes for the course are: 

1)     teaching for understanding 

2)     encouraging productive student discourse 

3)     fostering supportive communities that allow all students to learn science 

4)     creating meaningful assessments

My goals for you are based on recommendations from the National Science Education Standards, State of Washington WACs, and on foundational principles of this teacher education program. You will understand:

• what makes science a unique way of knowing the world,

• how the concerns of science, technology, and society are interrelated,

• how constructivist methods of instruction connect the everyday experiences of learner to the world of scientific thought,

• how to apply principles of inquiry teaching in a science classroom,

• how to design lesson, unit, and year plans based on Washington’s Essential Academic  

   Learning Requirements,

• how to identify science curricula that engages learners of all cultural backgrounds, and, 

• how to manage a safe science classroom.

This course is offered over two quarters. At the end of the first quarter (Fall), a grade of “N” will be given to all students making satisfactory progress. A course grade for all 8 credits will be given at the end of the second quarter (Winter). The class also includes a technology component in the fall which will meet Wednesdays. 

Everyone is expected to attend all class sessions unless there are extenuating circumstances and you make me aware of the circumstances ahead of time. If you must miss a class, you are responsible for having a classmate get the next session’s readings for you and inform you about class activities.

If you have any concerns about the class, please feel free to contact me. All conversations will be held in strict confidence. If you are not comfortable talking with the instructor, or are not satisfied with the response that you receive, you may contact the head of Teacher Education.

II. Course requirements / Major projects (includes both fall and winter quarters,

details of projects 2 and 4 are described in attachments to this syllabus)
General specifications for all written work: Always type (word process) your work. Submit it on the date due with a cover page showing your name, the date, the course and grade level for which you have prepared the work, and the title of the assignment. Clear descriptive headings are very important. You will receive examples for most assignments.

1. (Fall and winter quarters) Daily assignments and participation: In addition to readings for each class, other brief assignments will be given on a regular basis. You are expected to complete all readings assigned from the text and from other sources, and to participate in discussions on those readings. You are also expected to have all other types of assignments ready on time. 

2. (Fall quarter) Lesson plans: Three times during fall quarter you will produce a lesson plan, teach from it, and revise the plan based on your teaching experience. Each of these three times you will turn in the original lesson plan and the revised version with all revised text in bold type. Samples of lesson plans will be distributed in class beforehand as examples to follow. 

3. (Fall quarter) Technology-related assignments: You will be given assignments regularly; this portion of the class will be pass/no pass. Any work that results in a  “no pass” must be revised until it receives a passing mark.

4. (Fall quarter) Model-testing Project: Many teachers have never had the opportunity to generate their own testable questions about the natural world and conduct a study to answer those questions. To better understand the perspectives of your own students (when they conduct investigations themselves), you will be given the opportunity to engage in an independent model-testing experience and share the results of that inquiry with peers.

5. (Winter quarter) Teaching Practicum: You will design a series of lessons to be taught during your winter quarter field experience. You will debrief with the TA after the teaching experience.

6. (Winter quarter) Unit of instruction: You will design a two to three week unit of instruction on the topic of your choice. You will integrate the relevant Essential Learnings into the unit.

III. Grading: 

1. Daily assignments, participation in discussion
10%


2. Lesson plans, revisions, reflections (fall)

30%

3. Tech-supported unit of instruction (fall)

P/NP

4. Inquiry project (fall)




20%

5. Teaching Practicum (winter)


20%

6. Unit of instruction (winter)



20%

IV. Due Dates for Major Projects (subject to some adjustments)

• Original and revised lessons plans

Due the period after you do your microteaching

• Model-testing project (after presentation)
Dec. 11th at 10:00 AM

• Teaching practicum



Due one week after winter teaching

• Unit of instruction



Monday of finals week winter quarter

V. Additional Resources

 These are books, articles, journals, and Web sites that have valuable information beyond what is offered in our text. I urge you to investigate these.

Web sites for lesson plans and other instructional resources: 

http://www.nsta.org/ (National Science Teachers Association)

http://dev.nsta.org/ssc/ (NSTA units)

http://www.accessexcellence.org/  (Access Excellence)
http://cse.edc.org/  (Center for Science Education)

http://wdcrobcolp01.ed.gov/cfapps/free/displaysubject.cfm?sid=8&subid=64  (Earth Science)
http://www.wcer.wisc.edu/ncisla/muse/ (Modeling for Understanding)

http://www.tc.cornell.edu/CTC-Main/Services/Education/Gateways/Educators/educators.htm
(Cornell Theory Center)

http://www.ncsu.edu/imse/   (IMSE NET)

http://www.sciencenetlinks.com/   (AAAS)

http://www.project2061.org/default_flash.htm   (AAAS)
http://www.usgs.gov/  (US Geological Survey)

http://www.nationalgeographic.com/education/  (National Geographic)

http://www.lhs.berkeley.edu/   (Lawrence Hall of Science)

http://www.thirteen.org/edonline/nttidb/srchface/lpgetype.html  (Lesson plan database)

http://school.discovery.com/  (Discovery Channel)
Many other Web sites are available at our class website.

Print resources:

1. National Science Education Standards: National Research Council, (1996).

2. Publications from the American Association for the Advancement of Science:

AAAS, Science Literacy for a Changing Future (Project 2061), 1994.

AAAS, Benchmarks for Science Literacy, 1993.

AAAS, Science for All Americans (Project 2061), 1990.

3. The Science Teacher (507 ST in library): This is a practitioners journal aimed at secondary science teachers. 

4. Science and Children (LB 1585.S34 in library): This is a practitioners journal aimed at elementary science teachers. 

5. The Physics Teacher (physics-astronomy periodicals  530.5 PHYT)

6. Science Scope (NSTA publication for grade 5-9) (LB 1585.3.M52)

7. Journal of Chemical Education (Chemistry periodicals   540.5 JOR)

8. The American Biology Teacher (natural science periodicals 570.7 AM)

9. Chemistry  The "organ” for student science clubs of America (undergrad periodicals   QD1.C74)
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VI. Fall quarter timeline-- subject to modification as circumstances dictate. Readings not in the text will be distributed in class and are to be read by the date listed.

Thurs. Sept 28



Topic
Immersion in inquiry and debriefing.

Reading
Syllabus

______________

Tues. Oct 3



Topic
Goals and objectives in science education / Introduce fall quarter project

Reading
Models handout + Guide to Model-Testing

Thurs. Oct. 5


Topic 
Teaching strategy 1- Eliciting ideas lesson demo (modeling an example)  

Reading
Sample lesson plan and guide to Eliciting Ideas strategy. 


View Private Universe?

______________
Tues. Oct. 10


Topic
Plan for next Thurs microteaching / lesson planning  

Reading
Chapters 1 & 9 in How Students Learn Science / Handout on lesson planning, 
samples of lesson plans. 
Thurs. Oct 12
Topic
You teach - Strategy 1- Eliciting ideas lesson. Note: Class will extend beyond 2:50!

______________
Tues. Oct 17
Topic
Culturally responsive teaching in science / microteaching reflection and lesson plans due / 2-page project proposal due

Reading 
TBA

Thurs. Oct. 19
Topic
Teaching strategy 2- Guided exploration with students (modeling an example) 

Reading
Sample lesson plans and guide to Guided exploration strategy

______________

Oct. 23 to Nov. 3   You are in the field for two weeks, WORK ON MODEL-TESTING PROJECT!

______________

Tues. Nov. 7
Topic
Debrief from field / Plan for this Thursday’s microteaching 

Thurs. Nov 9
Topic 
You teach - Teaching strategy 2- Guided exploration. Note: Class will extend beyond 2:50!

______________

Tues. Nov 14


Topic
Teaching strategy 3- Interactive Direct Instruction (modeling an example) / microteaching reflection and lesson plans due

Reading            
Chapter 11 in How Students Learn Science

Thurs. Nov 16


Topic 
Working on data and arguments for model-testing project
______________
Tues. Nov 21 




Topic:
You teach, Strategy 3, Interactive Direct Instruction. Note: Class will extend 


beyond 2:50!
Note: No Wednesday technology section this week—

Thurs. Nov. 23 
Thanksgiving
_____________

Tues. Nov 28
Designing group work for the classroom / microteaching reflections and 
lesson plans due

Reading 
Chapter 12 in How Students Learn Science

Handout on designing group work

Thurs. Nov. 30

Topic
 Presentation and analysis of one exemplar from fall project

Reading
Handout on using evidence to challenge or support hypotheses

______________
Tues. Dec. 5
Topic
Group work continued: Getting ALL students engaged in meaningful work 
and discourse.


Thurs. Dec 7
Topic
Project presentations and final arguments

______________

Attachment # 1: Lesson Planning
Effective teaching and assessment is not haphazard; it is well thought-out and planned in advance. In our class, there will be multiple opportunities for you to plan, execute, and reflect on lessons in a supportive atmosphere. 

You will plan lessons for a full class period (50 minute period) although you will not execute the full 50 minutes. The lesson will be based on a strategy previously modeled by the instructors and you will receive sample lesson plans. You will turn in a lesson plan the day you teach, and then you will turn in a revised lesson plan the class period after you teach with changes in bold type.

Format:


• Cover page. 

A) Write your name, date, and course for which the plan was prepared (EDTEP 586). 

B) State the title of your lesson, e.g. “Introducing the topic of osmosis”. 

C) State the grade level and course for which the plan will be used, e.g. “9th grade Physical Science.” 

• Next pages: 

A) Write 2 objectives, or “targets” that represent things a student will know or be able to do as a result of instruction. Label this “Objectives”

B) Include a list of all the resources you and the students will need to do the lesson. Resources include written materials (handouts), instructional media (i.e. slides, overheads, computer software), and scientific materials and apparatus. Label this “Resources”

C) Script the opening two minutes of the class. 

Label this “Opening”

D) Outline a sequence of activities for the 50 minutes. This is NOT SCRIPTED but you must include KEY QUESTIONS you will ask students that will engage them with your objectives. Include an instructional “moves” you want to remember during the period. Write as though you were providing guidance to a substitute teacher. You want her or him to understand the lesson just as you planned it. Label “Instructional flow”

E) Write out a task for students to complete or questions for them to address that will give you feedback on their level of understanding of the topic. This can be informal oral questioning during class, a take home question, a problem to brainstorm about, asking them to apply what they learned to a new situation, etc. Label this “Assessment.”

F) Write out a closing for the lesson. SCRIPT the closing so it provides some closure and prepares the students for what they can look forward to during the next class. Summarize what they have done (or have students summarize) and connect with next class. Label “Closure”

G) For the second and third lessons you will include a paragraph describing how you would include elements of culturally responsive teaching. Label this “Culturally responsive component”. 

• Reflection paragraphs (for revised lesson plan only): 

After teaching the lesson, you will write 3 paragraphs as a response to your experience. The first paragraph is simply a reaction describing how you felt as you actually taught the lesson and how the experience was different from what you had planned. The second paragraph will describe changes that you think you would make if you were to teach the lesson again. The third paragraph describes at least two valuable lessons you learned while watching your peers present their lessons.

The evaluation for microteaching strategy #1

NOTE: You WILL NOT be graded on poise during the teaching experience or how smoothly the lesson unfolds.  The evaluation is based on your written lesson plan. 

	Rubric for “Eliciting ideas” strategy

	Problem/

question posing 
	All students, despite their backgrounds could have reasonable expectation to engage in discourse about your question/task, i.e. it relates to their out of school experiences. 

Question/task had multiple plausible answers that encourage student discussion, teacher not fishing for a “right answer”
	Most students have reasonable expectation of participating in discussion. Questions generate some discussion.
	Teacher fishing for a “right answer”.

Only a few students can participate in the discussion, due to lack of vocabulary or life experience.
	No problem or questions posed to students.

	Uncovering what students know
	Focus of lesson on understanding what the students know rather than on instruction. After lesson, teacher can name

1) What dimensions of the topic student do understand

2) What aspects of topic students are interested in

3) What, if any, special vocabulary students use to talk about topic

4) What alternative conceptions students have about this topic.
	Some focus on instruction overshadows teacher’s efforts to uncover student ideas. Teacher finds out what students “don’t know.”
	Teacher focuses on instruction rather than on uncovering students ideas. Teacher has only modest knowledge of what students know.
	Teacher ends up with no idea of what students know, what their alternative conceptions are, what they are interested in.

	Reflection para.1
	Differences between what was planned for and what actually happened clearly described. Differences are not restricted to superficial observations (“I ran out of time”) but to the way “the students” thought/responded or the way the teacher responded to situations. 
	Differences described, modest reflection evident.
	Few differences described, not about student responses or teacher responses to participant instructional situations.
	No differences cited.

	Reflection paragraph 2
	Changes you would make in lesson clearly indicated. Changes based at least in part on how students responded to the lesson. 
	Changes you would make in lesson are indicated. 
	Specific changes mentioned, but hard to connect with lesson as it unfolded.
	No changes indicated.

	Reflection paragraph 3
	Multiple lessons learned from peers clearly described. 
	Multiple lessons described.
	Lessons described, but difficult to understand. Little connection with what peers actually did.
	No lessons learned form peers described.

	Format of written plan
	All sections of cover page and lesson plan are present and clearly labeled.
	Most sections present and labeled.
	A few sections present and labeled.
	Format missing most sections, or most sections mis-labeled.


The evaluation for microteaching strategy #2

NOTE: You WILL NOT be graded on poise during the teaching experience or how smoothly the lesson unfolds.  The evaluation is based on your written lesson plan. 

	Rubric for “Guided discovery” strategy

	Selecting key ideas
	Teacher selects non-trivial model that students would not be expected to understand w/o first hand experience. Teachers pose essential question dealing with focal concept that is puzzling or interesting to students.
	Selected model has moderate scientific significance. Teacher poses relevant question to guide student activity.
	Selected model borders on trivial. Teachers’ essential question is unclear or unrelated to phenomena.
	No identifiable concept involved. No question posed.

	Managing discourse
	Teacher designs activity for students that allow for their observing patterns in some phenomena. Teacher effectively fosters between-student dialogue. Teacher withholds scientific vocabulary until after students have discussed activity. Teacher poses key questions during and after activity that compel students to make sense of what they have experienced. 
	Activity allows for some observations of patterns. Some between-student dialogue. Teacher makes some connections between student vocabulary and scientific terms. 
	Purpose of activity less than clear. Limited between-student dialogue. Teacher does not connect student vocabulary with scientific vocabulary. Teacher lectures to “get point across” without prompting students to engage in sense making themselves. 
	Activity unconnected with science ideas. Teacher oblivious to students’ vocabulary or ideas. No between-student dialogue. Teaching amounts to telling. 

	Inclusion of CRT
	Descriptions of CRT were incorporated into the enacted lesson or the 50 minute written description of the lesson. CR techniques are not superficial but clearly “open up” opportunities for all students to participate and/or understand. CRT could scaffold instruction for those who are differently abled.
	Appropriate CRT techniques incorporated.
	CRT techniques mentioned but appear to be applied in only modestly effective ways.
	No CRT techniques mentioned. 

	Reflection para.1
	Differences between what was planned for and what actually happened clearly described. Differences are not restricted to superficial observations (“I ran out of time”) but to the way “the students” thought/responded or the way the teacher responded to situations. 
	Differences described, modest reflection evident.
	Few differences described, not about student responses or teacher responses to participant instructional situations.
	No differences cited.

	Reflection paragraph 2
	Changes you would make in lesson clearly indicated. Changes based at least in part on how students responded to the lesson. 
	Changes you would make in lesson are indicated. 
	Specific changes mentioned, but hard to connect with lesson as it unfolded.
	No changes indicated.

	Reflection paragraph 3
	Multiple lessons learned from peers clearly described. 
	Multiple lessons described.
	Lessons described, but difficult to understand. Little connection with what peers actually did.
	No lessons learned form peers described.

	Format of written plan
	All sections of cover page and lesson plan are present and clearly labeled.
	Most sections present and labeled.
	A few sections present and labeled.
	Format missing most sections, or most sections mis-labeled.


The evaluation for microteaching strategy #3

NOTE: You WILL NOT be graded on poise during the teaching experience or how smoothly the lesson unfolds.  The evaluation is based on your written lesson plan. 

	Rubric for “Concept Building through Interactive Direct Instruction” strategy

	 Using student experiences & language
	Lesson was focused on using student experiences and language.  

Experiences teachers choose to draw on ensure that all students of diverse backgrounds can reasonably relate to and participate in the discussions. 

Language used in sharing student experiences integrated into lesson. 

Students have opportunities to adopt and shape the ideas and language presented in the lesson.
	Most students have reasonable expectation of connecting to, participating in discussion, but not all due to lack of experience, opportunity. 

Student language was somewhat integrated into the lesson.
	Student perspectives were not a primary consideration in the lesson design. Lesson was based more scientific language than student language and was more lecture-based.
	Instruction lacked a discussion. Student experiences and language were not considered or capitalized on.

	Building bridges to science concepts
	Students able to identify and use an analogy or a shared experience to build their own ideas related to a scientific concept.

Students are charged with new knowledge that they can apply to further work on a problem/task.

After lesson teacher can describe:

1) Emerging student questions/roadblocks about a concept

2) A “trail” of students’ evolving ideas

3) How the concept was built- specifically how it was composed of both student ideas and teacher ideas
	Transitioning between what students know and what they need to know is accomplished although the process is somewhat impeded by a lack of succinct questioning and guiding. 
	Bridges between what students know and what they were supposed to learn were not entirely clear for students. This limits students in moving forward.
	No bridge was made between student experiences & science concepts. Teacher can not describe how students formed ideas during the lesson.

	Inclusion of CRT
	Descriptions of CRT were incorporated into the enacted lesson or the 50 minute written description of the lesson. CR techniques are not superficial but clearly “open up” opportunities for all students to participate and/or understand. CRT could scaffold instruction for those who are differently abled.
	Appropriate CRT techniques incorporated.
	CRT techniques mentioned but appear to be applied in only modestly effective ways.
	No CRT techniques mentioned. 

	Reflection para.1
	Differences between what was planned for and what actually happened clearly described. Differences are not restricted to superficial observations (“I ran out of time”) but to the way “the students” thought/responded or the way the teacher responded to situations. 
	Differences described, modest reflection evident.
	Few differences described, not about student responses or teacher responses to participant instructional situations.
	No differences cited.

	Reflection paragraph 2
	Changes you would make in lesson clearly indicated. Changes based at least in part on how students responded to the lesson. 
	Changes you would make in lesson are indicated. 
	Specific changes mentioned, but hard to connect with actual lesson.
	No changes indicated.

	Reflection paragraph 3
	Multiple lessons learned from peers clearly described. 
	Multiple lessons described.
	Lessons described, but difficult to understand. Little connection with peers’ work.
	No lessons learned form peers described.

	Format of written plan
	All sections of cover page and lesson plan are present and clearly labeled.
	Most sections present and labeled.
	A few sections present and labeled.
	Format missing in most sections.


Attachment #2

The Model-Testing Project

Few students at any level of education get the opportunity to generate questions on their own, gather evidence, draw conclusions and defend their results. For you to understand this process first-hand, and generate experienced-based ideas about how you might introduce students to inquiry, you will conduct an independent investigation into some phenomena of the natural world (i.e. not outside the natural world please). 

For a more detailed guideline for this project, refer to the “Guide to model-testing” handout.

During the project, you may work with a partner if you choose. When you identify the general area for study, you must read at least 2 “college level” articles on the phenomenon. This must be done before the proposal is written (next step). These articles can be from popular journals such as Scientific American or Discover, from more scientific journals, or from reputable web-sites.

Before collecting data to address your question/hypothesis, you will turn in a two-page proposal that includes:

1) A general question you are interested in.

2) The tentative scientific model that you are basing your study on. Include 2 forms of representation: a verbal explanation and a conceptual diagram that shows the key entities, events, and relationships in your model. This model can be an adaptation of an existing model.

3) Photocopies of the two or more articles you used to develop your model.

4) Your hypothesis and how it is drawn from your model

5) The theoretical “piece” of the model that you are testing for (an unobservable mechanism).

6)  The method for gathering original data that will serve as evidence in answering your question (procedure)

7) A blank data table with the appropriate headings.

8) A description of how you will analyze the data you collect (what will you DO with the numbers you collect?).

In the past, some TEP students have misunderstood the nature of the models they are using to base their studies on. Please avoid models that are:

• Simply a hypothesis or simply a graph

• A representation of your study design instead of the phenomenon of interest

• A series of statements about a phenomena that are not connected with one another

• A purely descriptive model, that has no causal theoretical aspects to it

• An overly simple model with a minimal number of nodes and links (it reflects little background study)

Also, please do not conduct a study whose answer can be found in a textbook!
Questions for Prompting Reflection--

The most important parts of this activity are the reflections you record in response to 4 questions as you conduct your study. You should sketch out answers as you are working on different parts of the inquiry, rather than at the end of the project. 

Question 1. (2 pages, double spaced, Times font, one-inch margins) Describe the knowledge and skills that were necessary to do this project and organize these according to some conceptual scheme (concept map, categories, diagram) that helps you make sense of how these are interrelated. 

Question 2a. (3 pages) How might you adapt the inquiry you did for a group of young students who have little background knowledge or few experiences with inquiry? Pick the 3 most challenging areas of knowledge/skill cited in your response to Question 1 and describe how you as a teacher might scaffold these abilities—that is, describe briefly some class activity that you would design (for each of these four areas) to help students move from a marginal ability in some aspect of inquiry to a more proficient performance. 

Question 2b. (2 pages) In describing these activites for students in Question 2a, what elements of authentic inquiry could you retain for these students; i.e. how could you keep from oversimplifying the inquiry experiences so much that it is no longer inquiry? What are the absolute core elements of “doing science” that cannot be left out and why are these indispensable?

Question 3. (2 pages) Citing principles of equity and learning from your multicultural class, how can you get all your students engaged in inquiry? What are the different avenues for getting kids (boys and girls of diverse cultural backgrounds) excited about “doing science”? Describe specific examples. 

Question 4. (1 page) What aspects of inquiry do you need more experience with in order to mentor your own students through authentic forms of inquiry? Did the inquiry project reveal to you any areas that you need more proficiency in?

Sharing Your Project With Our Class
In order for you to have the complete set of experiences that you will ask your own students to go through, you will share your inquiry experiences with the class, and present your results using presentation software (MS PowerPoint or Web pages). Please turn in the digital PowerPoint file to the TA. Use your creativity to illustrate your study. At a minimum, you must have the following slides (not necessarily with these titles however):

• Title of project

• Question and hypothesis

• Description of how background reading helped shape your inquiry 

• A diagram of your initial scientific theory/model to be tested -> must include which aspects of model are theoretical

• Assumptions you were operating under as you tested your model

• Methods

• Data tables, graphs

• Culminating argument. Include two pieces to this. The first is a claim which articulates the causal mechanisms that you believe underlie the phenomena you have studied (go beyond your data!). The second is an explanation of how the data you collected supports your claim. Note: In the past, my students have focused only on validating why their data is accurate, demonstrating that they collected enough data in a systematic way. Although this is necessary, it is not an argument.  

• A diagram of your revised theory/model and explicit description of why your final claims warrant re-adjustment or elaboration on your initial model

Other possible things to include in the presentation are: a timeline of your inquiry, diagrams of apparatus or methods you used to answer your question. Use your creativity to make it interesting! These may be viewed by others outside the class, so make sure your presentation can “speak for itself!”

	Evaluation Rubric

	Proposal
	4. Includes all seven required parts. Model clearly demonstrates that you have included ideas from outside readings into the structure of the model. Model has avoided the shortcomings listed in the attachment description.
	3. Includes all seven required parts. Model demonstrates some information from additional readings. Model avoids the shortcomings listed in the attachment description. 
	2. Includes all seven parts. Model lacks development from what would be a “basic” attempt to map phenomenon. Evidence of outside reading not clear. 
	1. Missing one or more of the required parts or, no evidence of additional reading or model exhibits shortcomings described in attachment.

	Inquiry presentation
	4. Presentation includes all components described above and each component contains the relevant information.

Creativity included in design of presentation. Final arguments include components described in bulleted list above.

Changes between the initial scientific model and the final scientific model are clearly indicated.
	3. Presentation includes most components described in syllabus and each component contains the relevant information.

Changes between the initial scientific model and the final scientific model are indicated.
	2. Presentation includes few components described in syllabus. Only limited relevant information.

Changes between the initial scientific model and the final scientific model are suggested, but unclear.
	1. Presentation does not include components described in syllabus. 

Changes between the initial scientific model and the final scientific model are missing.

	Answers to questions
	4. All  components of each question are clearly addressed. Answers are elaborate and show evidence of sustained thought. Frequent examples are offered to help illustrate major points. Answers reflect an understanding of “doing science” that has been elaborated upon through participation in course activities and reflective involvement in the model-testing project. 
	3. Most  components of each question are clearly addressed. Answers show evidence of sustained thought. Some examples are offered to help illustrate major points. Answers reflect some understanding of “doing science”  that has been elaborated upon through participation in course and reflective involvement in the model-testing project.
	2. Few  components of questions are addressed. Answers show only modest evidence of sustained thought. Few examples are offered to help illustrate major points. Answers reflect only modest understanding of “doing science”.
	1. Main points of questions remain unaddressed. Answers show no evidence of sustained thought. No examples are offered to help illustrate major points. Answers reflect no understanding of “doing science”.
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