I. Overview and Goals
Every day we encounter events that are quite amazing and complex, yet we pay little attention to them. This course invites you to look at some of these natural phenomena in new ways—through the lens of inquiry. 
Your laboratory is an ordinary glass of water, a microworld of abundant richness and complexity. As the course unfolds, you will investigate many properties and behaviors of water, including buoyancy, density, floating, melting, and freezing. You will easily observe these phenomena in your glass, but you will also consider the implications of your findings for polar ice, global climate, and other natural phenomena. 
The purpose of this course is twofold: 1) to extend your understanding of key science concepts through inquiry, and 2) to help you apply your science experiences to your teaching. 
Course structure and content
There are three main components to the course: 
1.
Learning science content by doing science

2.
Considering issues of teaching and assessment

3.
Trying new curriculum strategies in the classroom and sharing your experiences with other course participants
You will begin by doing science and becoming familiar with how inquiry-based science contributes to learning. Later, we will consider how best to support science learning in the classroom. Toward the end of the course, you will try out some teaching strategies with your class and share your successes and dilemmas with your online colleagues. 
Course activities include weekly science investigations, readings, discussions in several web-based forums, journal keeping, self-assessment, and faculty evaluations. 
There are no science prerequisites for this course. All you need is willingness to investigate, ask questions, and share your ideas. 
Key science learnings include
Inquiry skills


Properties and behaviors of water 


Transfer of energy 
Making observations 

Generating questions 

Making predictions 

Measuring 

Refining experimental design 

Using statistics 

Using models 

Generating explanations 

Reflecting 


Density 

Displacement 

Buoyancy 

Floating 

Melting 

Freezing 


Phase changes 

Latent heat 

Equilibrium 

Condensation 

Convection 

Conduction
These learnings, which are aligned with several key National Science Education Standards, are useful for teaching science in grades K–8. Through discussion and reflection, you will also see how these learnings can be applied to understanding the world around us. 
Try Science goals
There are three course goals: 
*
To further your own science understanding

*
To learn effective strategies for planning and teaching science

*
To plan and carry out inquiry-based science investigations with children
Let's take them one at a time. 
Furthering your own science understanding. In this course, you will do a series of simple experiments involving water, each time discussing your results in online discussion forums with your fellow students. As you do the experiments (sometimes two or three times), you will explore questions that emerge, suggest explanations, and debate ideas with your colleagues. In this way, you will get hands-on practice with science inquiry while exploring key science concepts in a collaborative environment. 
Learning effective strategies for planning and teaching science. As you reflect on your collective experiences with water, you will consider how you learn science. You will explore the power of learning through inquiry, think about how children will respond to inquiry-based science, and identify effective strategies for teaching. 
Planning and carrying out inquiry-based science investigations with children. Drawing on what you have learned, you will plan and carry out an inquiry-based science investigation with children. You will then present your successes, messes, and encouragements to your online colleagues for discussion. 
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II. Session Descriptions
Session 1: Too-Full Glass 
Community-building—Participants become acquainted by making and reading personal Homepages. In the process, the participants explore the online learning environment, getting to know its strengths and quirks. 
Science Investigation—This week launches the study of the Secrets in a Glass of Water with an investigation. The Too-Full Glass investigation asks participants to make a prediction on the outcome of the experiment prior to performing it. The prediction focuses participants' attention and enhances their commitment to the experiment. 
Discussion Forums—Each week, participants are asked to share their experiences conducting their investigations. 
Session 2: Focus on Floating 
Science Investigation—This week, participants unravel some of the complexity they experienced in Session 1's experiment through investigation, journal writing, and discussions with colleagues. Participants also think about the role that journaling plays in scientific research and apply their insights to the journal they are keeping for this class. 
Discussion Forums—In addition to discussing their investigations, participants write about themselves as science learners, composing Science Autobiographies. 
Session 3: Adding Salt to the Picture 
Science Investigation—This week's assignment is designed to provide participants with more information about floating and generate provocative questions for consideration. Participants add salt to their glass of water to illuminate some special properties of water in two investigations: The Mixing of Fresh- and Saltwater and The Freezing of Saltwater, after which they apply their discoveries to the real-world system of water, salt, and ice that is found in the polar seas.
Discussion Forums—Participants examine each other's investigation results and each other's Science Autobiographies, discussing their similarities, differences, and implications for learning through inquiry. 
Session 4: Achieving Equilibrium
Science Investigation—In this investigation, participants are challenged to make a balloon hover like a fish to explore the notion of equilibrium regarding floating. 
Discussion Forums—In addition to discussing their results, participants reflect on where they are in their journey as inquirers. They use the Try Science "Scale of Inquiry" as a tool in this self-assessment. 
Session 5: Blue Ice 
Science Investigation—Participants explore the question of how temperatures are distributed in ice water. One investigation tackles the question qualitatively, describing in words and pictures what happens as the ice melts. The other takes a quantitative approach, by recording temperature measurements from top to bottom as the ice melts.
Discussion Forums—Along with reporting and discussing their results from their investigations, participants begin to think about the implications of their Try Science experiences for their teaching.
Session 6: Seeing Hot and Cold
Science Investigation—This week's investigation provides an opportunity for the participants to apply and extend what they have learned about temperature and density and branch into the topic of the transfer of heat.
Discussion Forums—Participants compare their results to discover any similar patterns of behavior. Were there variations in procedure that resulted in different behaviors? 
Session 7: Reflect on Your Learning
The focus of the course begins to shift to teaching. This week, participants begin by reflecting on their own learning.
Inquiry Model—An Inquiry Model is introduced that represents the processes of learning through inquiry. After participants review their journals and discussion posts, they annotate the model with notes from their own experiences. 
Science Investigation—Participants conduct a Thought Experiment that requires them to apply their recent thinking about floating to a new situation. 
Discussion Forums—Participants discuss what insights they had into their own learning when they applied the model to their investigation experiences.
Session 8: Focus on Children's Learning
Inquiry Model—This week, participants turn their attention to children, using the Inquiry Model to think about how children talk and behave when they are doing inquiry-based science. 
Discussion Forums—Participants continue working on last week's Thought Experiment by giving each other feedback.
Session 9: On Teaching
Inquiry Model—Participants analyze a classroom case study as they begin thinking about what teachers can do to help students develop scientific ideas through investigation. An Inquiry Investigation Chart is introduced that divides the work of an inquiry-based investigation into two parts: teacher actions and learner actions.
Video Case Study—Using video case studies, the participants decide what they would say next if they were the teacher in the videos.
Discussion Forums—Participants share an example of an interchange they have to support children's predictions, investigations, explanations, and use of evidence. 
Session 10: Focus on Planning, Part I
Inquiry Model—Over the next two weeks, participants devise a science investigation appropriate to their curriculum. 
Discussion Forums—Participants post their investigation plans and provide suggestions and feedback to their colleagues. 
Session 11: Focus on Planning, Part II
Inquiry Model—The participants revise their investigation lesson and put plans in place for carrying out their lesson with children.
Discussion Forums—Participants provide suggestions and feedback to their colleagues. 
Session 12: Trying Ideas with Children
Inquiry Model—Participants carry out the investigations they have developed.
Discussion Forums—After the participants conduct their investigations, they report what happened, reflect on their experiences, and refine their plans.
Session 13: Reflect on the Past to Envision the Future
Inquiry Model—Using two of their journal entries to illustrate their points, participants submit a reflection statement about their course-related growth. Participants peruse their colleagues' plans for ideas that they can incorporate in their future teaching plans. 
Discussion Forums—Participants share action plans for the future and sign off. 
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III. Instruction
To meet your instructors, see the facilitator's links at the top of the Syllabus. The Staff Information page includes photos as well as contact and biographical information. 
In response to the course's dual goals of teaching science and science education, Try Science is taught by two instructors. One is a scientist who guides participants in their acquisition of key science content, skills, and values. The other is a science educator who supports participants as they consider inquiry-based interaction for furthering students' science learning. 
Note: Instructors refer to themselves as facilitators in the online environment rather than instructors in order to model facilitation strategies for the classroom.
Do the instructors lecture?
This course has been deliberately designed to encourage inquiry-based learning. The instructors do not lecture; in fact, they don't even have the "right answers." They are facilitators. They will assist with questions, reminders, and suggestions. They will help you recap your work and, when necessary, they will refocus your learning. In this way, they will help you grow in your confidence to analyze and make meaning of scientific data. They will also help you support each other as you design your own inquiry-based experience for the classroom. 
Will I get to know others in the class? 
Absolutely! Strong friendships often develop in online learning settings. You'll begin to get to know your colleagues by designing a Homepage during the first weeks of the course. (We encourage you to add a favorite photo to your Homepage so others can connect a face with the words they "hear," but the photo is optional.) You will also get to know your colleagues as you read their email discussion posts. While the online community may seem remote or impersonal at first, it will soon foster some surprisingly warm connections based on common experiences and shared thinking. 
Will we work together? 
Yes. In fact, the course requires collaborative work. In addition to doing investigations and assignments on your own, you will also belong to a study group. Here is where you will share your experiences, questions, frustrations, conjectures, and successes. Please work collegially with your fellow group members and watch out for each other. 
What happens each week?
Each Wednesday and Friday we will post a short Announcement, commenting on the previous week's work, introducing the current week's assignment, and providing a midweek update. 
Each week you will either conduct an investigation or work on a teaching assignment, then go to the Discussion Forums to discuss your work in two online forums: 
*
The Science Forum—This is where you connect your investigation to larger science concepts.

*
The Teaching Forum—This is where you share your ideas about learning and teaching science. 
An additional forum, Charlie's Cafe, provides a place for conversation, consultation, and community-building. 
Confused? Don't worry! It will all be become clear in the first couple of weeks. 
What will I learn?
At the end of this course, you will know a lot more about certain key science concepts including density, buoyancy, floating, heat transfer, and phase change. These are concepts that have been identified as important to elementary and middle school education in the National Science Education Standards. 
You will come to appreciate the role of inquiry in science. As you learn, you will have to ask questions, make predictions, present evidence, collaborate with colleagues, and come up with explanations—all important science skills that you can pass on to your students. Your teaching will become more purposeful, and your students will learn more, while becoming more self-sufficient learners. 
You will also join the community of science online—that is, you will learn how to access resources provided by that community and have conversations with professional scientists.
IV. Expectations and Assessment
This semester you are taking a total of three (3) credit hours. You should plan on spending 6–9 hours each week on this course, but the work cannot be done all at once. The work must be spread out over the week so you and your colleagues can review and comment on each other's findings. This kind of online learning takes discipline. You will be more successful if you set aside two or three specific times each week to "attend class" and then stick with that schedule. Planning to finish assignments a day ahead will help you to feel on top of things, and increase the richness of the conversation you have with your study group.
Here's how the week will usually work: 
Friday 


F - TU (12 p.m.) 


TU - TH (12 p.m.) 
Log in, read the new assignment for the week, and prepare for the week.


Carry out the investigation and post messages to the Science and Teaching discussions. 


Read and respond to colleagues' posts. 
Time guidelines will be posted with each week's Assignment. 
One of the hardest things about learning online is the "virtual" nature of class time. Without a clock and attendance sheet to make sure you turn up, it's easy to skip class and fall behind or even do too much work. Don't do it! We suggest you set your own times to "come to class," and then observe them faithfully. That will help you establish a rhythm and keep pace with the work. 
Where can I go to find the assignments and discussions?
At-a-Glance, located under Course Home, provides links to all the assignments, readings, and materials. Discussion Forums may be accessed from At-a-Glance as well. 
As you plan your coursework, please note that in Sessions 11 and 12 you will need to try out the investigation you plan with two or more children. If you do not currently have a class, or your school is not in session, make arrangements with neighbors or a local school to work with children for one or two 40-minute lessons. 
How will I know how I'm doing?
Opportunities for self-assessment are built into the course. These are for you to use to evaluate your own work on an ongoing basis. In addition, the instructors will "meet" with all students in the middle of the course, either by phone or by email, to give individual feedback and guidance. But don't wait for the midcourse check-in; feel free to contact your instructor at any time to discuss your progress.
Refer to this chart for specific information about assignments and expectations. 
% of Mark


Try Science Major Course Assignments
30%


Science and Teaching Forums: Contribute to the Science and Teaching forums each week. This involves: 1) reporting on your investigations, readings, and other assignments, and 2) responding to two or three colleagues. Post a minimum of 4–6 messages each week, and read all messages posted by your study group.
Criteria for Success: A consistent record of timely postings each week, resulting in a body of messages that are concise, supportive of group inquiry, and further the conversation.
Purpose: To be "present" in class, contributing to the community of learning; to build scientific explanations and understandings; and to reflect on course experiences and consider implications for classroom teaching. 
5%


Science Autobiography: Develop a brief Science Autobiography for your Homepage. 
Criteria for Success: An essay that identifies specific experiences in your life that formed your current perspective about science; and posts in the Teaching Forum that reflect on course participants' autobiographies. 

Purpose: To reflect on your own science learning and your attitudes toward science. 
25%


Investigation Sequence: Plan and carry out a series of investigations and Thought Experiments with water, using first-hand evidence to generate explanations of everyday phenomena. Share and interpret results with colleagues. 
Criteria for Success: 
*
Rely on what you see (not what you think you know)

*
Be willing to share your predictions (right doesn't apply to predictions)

*
Support your predictions with explanations

*
Make detailed observations

*
Keep detailed records of what happens

*
Support explanations with evidence

*
Consider multiple explanations

*
Retest to verify results

*
Ask new questions of the phenomena, and test some of these

*
Reflect on your learning in relation to the model

*
Rethink ideas based on your group's evidence and discussions
Purpose: To experience science inquiry, and to develop your own understanding of core science concepts through inquiry. 
25%


Plan and Carry Out an Investigation: Plan and carry out an investigation with children based on your course experiences. Present evidence that you are successfully implementing selected ideas from the course into your teaching. 
Criteria for Success: 
*
Relevant science concepts are addressed

*
Components of the Model of Inquiry are in evidence

*
Students: Learn from phenomena; make predictions investigate; plan investigations; use evidence to explain relate results to predictions; keep journals; investigate their own questions; and apply knowledge to other situations

*
The Teacher: Asks effective questions; becomes familiar with children's ideas; helps children to become familiar with their own ideas; encourages observation, question-raising, exploration of materials and the use of evidence; and supports collaboration and reflection 
Purpose: To demonstrate that you can use the Model of Inquiry in your teaching; incorporate new strategies into your classroom practice; and transfer course learnings to your teaching of inquiry-based science. 
15%


Course Journal: Keep a journal in which you record investigation procedures, working notes, sketches, results, and reflections. At the end of the term you will be asked to submit selected pages from your journal that provide evidence of your professional growth. 
Criteria for Success: A consistent record of timely entries that are detailed, reflective, and evidence based. 

Purpose: To create a record of your scientific ideas as they evolve. 
How will the instructors know how we're doing? 
You have to tell us! At mid-semester we provide an online survey to help you give us feedback on how the course is going. This survey contains several open-ended questions concerning recent course activities. Unless you identify yourself, your feedback will be anonymous. 
Please feel free to also contact us directly at any time if something isn't working for you, if you are feeling overwhelmed, or if you are confused. 
What if I need help?
Links to help resources can be found on the Resources page.
Whatever you do, don't wait! Please act quickly so we can resolve problems and questions right away. Things move quickly here on the online frontier! 
Who besides students and instructors has access to the course?
There are several people who can see the course, but not participate. These are the people working hard to make the course work well for you and others. They include our course developers, evaluators, and future faculty. 
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V. Readings
Required reading
Bodwell, M. B. (1998). Talking in depth about why things float. In A. S. Rosebery & B. Warren (Eds.), Boats, balloons, and classroom video: Science teaching as inquiry (pp. 35–41). Portsmouth, NH: Heinemann.
Dow, P. (2000). Why inquiry? A historical and philosophical commentary. In Foundations: Inquiry: Thoughts, views, and strategies for the K-5 classroom. (NSF Publication 99–148, Vol. 2, pp. 5–8). Arlington, VA: National Science Foundation.
Drayton, B., & Kimball, N. (2000). Learning from Darwin's journals. Cambridge, MA: TERC & Lesley University. 
Duckworth, E. (1991, February). Twenty-four, forty-two, and I love you: Keeping it complex. Harvard Educational Review, (61)1, 1–24. 
Harlen, W., Elstgeest, J., & Jelly, S. (2001). The right question at the right time. In W. Harlen (Ed.), Primary science: Taking the plunge (pp. 1–9). Portsmouth, NH: Heinemann.
Harlen, W., & Jelly, S. (1997). Why this way of working? In Developing science in the primary classroom (pp. 21–28). Essex, England: Addison Wesley Longman Ltd.
Harlen, W., Elstgeest, J., & Jelly, S. (2001). Why science? What science? In W. Harlen (ed.), Primary science: Taking the plunge (pp. 1–9). Portsmouth, NH: Heinemann.
Hodges, G. (2000, March). The new cold war: Stalking arctic climate change by submarine. National Geographic, 30–41. 
Parkinson, C. L. (1997). Far from above: Polar sea ice. In Earth from above (pp. 33–52). Sausalito, CA: University Science Books.
St. John, M. (2000). The value of knowing what you do not know. In Foundations: Inquiry: Thoughts, views, and strategies for the K–5 classroom. (NSF Publication 99–148, Vol. 2, pp. 109–111). Arlington, VA: National Science Foundation.
Recommended readings:
Bohren, C., & Walker, J. (1987). Clouds in a glass of beer: Simple experiments in atmospheric physics. New York: Wiley.
Duckworth, E. (1987). "The having of wonderful ideas" & other essays on teaching & learning. New York: Teachers College Press. 
Harlen, W., & Jelly, S. (1997). Developing science in the primary classroom (pp. 21–28). Essex, England: Addison Wesley Longman Ltd. 
Harlen, W. (Ed.) (2001). Primary science: Taking the plunge. Portsmouth, NH: Heinemann.
Lagasse, P., Goldman, L., Hobson, A., & Norton, S. R. (Eds.). (2000). Convection. In The Columbia encyclopedia (6th ed.). New York: Columbia University Press. 
Lagasse, P., Goldman, L., Hobson, A., & Norton, S. R. (Eds.). (2000). Swim Bladder. In The Columbia encyclopedia (6th ed.). New York: Columbia University Press. 
National Research Council. (1996). National science education standards. Washington, DC: National Academy Press. 
National Science Foundation. (2000). Foundations, volume 2: Inquiry: Thoughts, views and strategies for the K–5 classroom. Arlington, VA: Author. 
Olson, S., & Loucks-Horsley, S. (Eds). (2000). Inquiry and the national science education standards: A guide for teaching and learning. Washington, DC: National Academy Press. 
The Oregon Coast Aquarium (n.d.). Ballooning fish: A short story about bouyancy. Retrieved from http://www.aquarium.org/upwelling04.htm
VI. Materials List
A materials kit has been sent to you. If you have not received this kit, contact Walden Course Materials (see Resources for contact information). From time to time you will also need a few additional items to conduct the week's investigation—common household materials such as ice cubes. These items are listed in the "What you need" section of each week's assignment. 
Materials provided in the kit
*
Digital stem thermometer

*
Water-soluble food coloring, 1 blue and 1 red (liquid)

*
Plastic dropper/ transfer pipettes, 1.5 ml (2)

*
Balloons (2) 

*
Plasticine clay (one 1/4 lb stick) 

*
Rubber bands (5) 

*
Plastic container
Materials provided by course participants
*
Glasses—these should be plain, clear, straight-walled, 12-oz drinking glasses (tumblers) (4)

*
Ruler—metric and English 

*
1-cup Pyrex measuring cup (has both oz and ml markings) 

*
Teaspoon 

*
Scissors 

*
Masking tape 

*
Table salt (no iodine) 

*
Ice tray 

*
Containers: 

*
Soda bottle cut-off at height of 20 cm (~8 in) 

*
Two 1-liter soda bottles cut off at height of 12 cm (~5 in) 

*
1 film canister 

*
Journal (a lab book, composition book, or spiral notebook) 

*
Miscellany—binder clips, paper clips, coffee stirrers, pens, pencils, marker
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