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General Expectations for the Design of the Lesson

• The lesson is designed to be constructivist and discovery-based. In other words, design the lesson so that, by doing the activities, students construct for themselves the concept that you are trying to teach. If you feel the need to explain the concepts to the students, do so only AFTER students perform the activities, not before. Do not “give away” the answers; help students discover them.

• Hands-on activities play a central role; they accurately demonstrate the concept you are teaching.

• The lesson is structured so that the students are actively engaged, and thinking hard about the concept.

• Explore the concepts in depth, do not just give them a superficial treatment.

• The focus of the lesson is on the questions I ask in the topic descriptions; cover all the questions in the lesson. The emphasis is on important concepts—“big ideas,” not trivia. 

• The lesson focuses on the understanding of concepts, NOT the learning of vocabulary. The lesson is free of vocabulary-centered activities such as word. 

• The lesson requires the students to work with one or more of the graphs that you constructed for your moon project. The students are not asked to go through the tedium of making a graph, but to interpret the meaning of the completed graph.

• Design the lesson for the adults who have completed the astronomy portion of GEOS 342, NOT for children.
 It should be designed so that students discover and actively construct an understanding of the concepts by building on what they have already learned in this class.

• The lesson displays your creativity; it is not just lifted from teaching materials written by others. 

• The lesson is a new experience for the students, i.e. DON'T teach concepts that the students have already learned in this class and, especially, DON'T have students repeat the exact same lab activities they have already completed earlier in the semester—you MAY, however, use the same materials and you may even do a slight variation on a previous lab activity IF the goals of the activity are different and IF you have the students answer different questions about the activity. 


However, it is perfectly fine (recommended, even) to ask some quick warm-up review questions at the beginning of the lesson to make sure that the students have a solid correct foundation on which to construct their new understanding.

Student Handout

Together with your team mates, prepare professional-quality handouts for the students. Make enough copies for every student in the class. This student handout should have the same format as the lab activities in your course packet.
 Include ALL of the following sections (in this order):

• Title: Capture the essence of your lesson in a short title.

• Authors: Include the names of all students who contributed to the design of the lesson.

• Objectives: These are your goals for what the students will be able to DO after completing the lesson. In stating your objectives, use action verbs such as define, describe, explain, relate, compare, evaluate, identify, distinguish, interpret, and classify. It should be possible to achieve the stated learning objectives by completing the lesson; the objectives match the focus of the activities and questions.

• Activities: This is the meat of the student handout. Design the activities as described above. Then provide full clear instructions and questions for each hands-on activity. Specifically, for each activity you should include (in this order)…

a.
Title: Summarize in several words what the activity is about

b.
List of materials: List all materials needed for the activity. This list should be specific as to numbers, sizes and amounts.

c.
Activity: Provide detailed step-by-step instructions for the hands-on activity that you want the students to do. These instructions should be clear, complete, and precise.

d.
Questions: Write several well-thought-out carefully worded questions for the students to answer. These questions are a major component of this assignment. Give them a lot of effort. All questions should be…

•
focused on constructing important concepts, not on repeating given information.

• specific, not vague. It should be very clear to the students what you are asking for.

• carefully sequenced to guide the students step-by-step down a line of reasoning that leads to a clear understanding of the concept you are trying to teach. In other words, for each concept, write several questions so that each question leads to the next one, guiding the students through a line of reasoning that culminates in a full understanding of the concept.

• carefully worded so that the students are actually able to answer them with some thought. In other words, the students should be able to figure out the answer based on what they observed in the activity itself, what they have already learned in this class, and any “mini-lectures” that you give them. 

• Acknowledgments: specifically cite the source of each activity that is not your own original idea.

Teaching the Lesson

• You and your team mates (the other students in your lab class who are working on the same topic) will facilitate the lesson on your topic. Plan and coordinate carefully so each team member knows what s/he had to do and when. 

• When none of you are speaking in front of the class, you should all be at the tables, helping the students work through the hands-on activities.

• Practice! Practice! Practice! Especially, be sure to practice any hands-on activities well ahead of time to be sure that they actually work.

• Understand the concept well enough that you can answer unexpected questions from students.

• Facilitate your classmates' progress throughout the activities; DO NOT do it for them.

• Make efficient use of your classmates' time. Do not require them to do “busy work” such as cutting, pasting, or doing simple repetitive calculations.

• Be sure there are plenty of hands-on materials for every lab table.

• Be sure to provide some type of “closure” to the lesson. In other words, make sure that the students leave the lesson with an understanding of the concept you were trying to teach.

• Your lesson must be 40-45 minutes long; no more, no less.

�Most of you plan to become teachers of children and may be wondering why we are asking you to design a lesson for adults. Here is why: (1) We want you to have the experience of teaching something that is new to the students but that is built on a foundation of previous lessons, (2) The procedure for presenting a science lesson to children is the same as the procedure for presenting a science lesson to adults, with one major exception: teachers of children must take into account the limitations of the child's incompletely developed brain. Thus it would be IMPOSSIBLE for you to design a lesson that is appropriate for children without first educating yourself on the various developmental stages of childhood--a topic that is far beyond the scope of this course.





� See my lab on phases and eclipses (pages C–17 to C–26) or any other lab in the course packet to make the expectations listed here more concrete in your mind.





*Supported by NSF Grant #9455371. Permission is granted to reproduce this material for classroom use.

MP–21

