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Presentation Lesson

Protein Synthesis Lesson Plan

Preface:


This lesson plan was designed for my first period seventh grade Life Science class.  The majority of these students are in the academically enriched program, were they are not necessarily identified gifted, but they should be able to comprehend information at a higher level then the general education classes.  I chose this period because it is also my focus class for the BTSA program and my support provider can help me videotape and observe.  This particular class does not contain any English language learners, however I do have a few students that are on IEP’s, and some that are identified gifted.  Therefore, based on these diversities, I will be focusing on differentiated instruction on these two groups.


Based on the pre-assessment, students still experienced difficulty in expressing their understanding of DNA previously taught.  I was not surprised however, to see that almost all of the students were unable to answer the questions on protein synthesis and RNA that have yet to be discussed.  Due to these results, I plan on reviewing DNA and having students’ work in cooperative groups to answer questions about DNA and DNA replication that they should already know.  Along with the cooperative learning groups, I plan on informally re-evaluating each individuals understanding with further questions and a worksheet on the topic, before the video presentation on protein synthesis and lesson takes place.

	California State Standards:

    7th grade Life Science

1.0 All living organisms are composed of cells, from just one to many trillions, whose details usually are visible only through the microscope.

1.c  The nucleus is the repository for genetic information in plant and animal cells.

2.0 A typical cell of any organism contains genetic instructions that specify its traits.  Those traits may be modified by environmental influences.

2.e  DNA is the genetic material of living organisms, and is located in the chromosomes of the 

       cell.



	Learning Objectives:

· Students should be able to explain the term genetic code.

· Students will be able to describe the process by which a cell produces proteins.

	Goals:

· Goal for Lesson:  Identify how DNA and RNA produce proteins inside the cell.

· Goal for Unit:  Understand that DNA plays many important roles within the cell, and is needed for the cell to function.

· Goal for Subject Matter:  Develop scientific ways of thinking such as asking questions, observations, and use evidence to support your findings or theory.

· Goal for Long Term:  DNA is an important element of life.




	Lesson Design:

Warm-up:

As a review from our previous lecture, students will individually write down the answer to the following question:  In your own words, compare and contrast DNA and RNA.  You may draw a Venn Diagram if you choose, however do not forget to compare as well.  Use key terms when answering.

Whole group discussion:
After five minutes, students will be allowed to list results obtained for both the similarities and differences between DNA and RNA.  The teacher will write responses down in a Venn diagram on the overhead projector, as the students present them.

Lesson Questions:

Based on what we discussed previously, who can tell me how nitrogen bases along a gene serve as a genetic code?  How is this gene sequence important in determining proteins?

Whole group discussion:

Students will brainstorm for a few minutes and present reasons.  The teacher will display manipulatives, and gene sequences in order to promote student understanding of codons (three-letter code words that make up DNA).  Students should also be able to express in their discussion, some knowledge of how these codons represent an amino acid.

Introduction to Activity:

Based on information previously discussed about protein synthesis, students should have some general knowledge about the key elements involved in the production of proteins.  In order to help understand and visualize this process, students will be shown various manipulatives demonstrating protein synthesis.  As these manipulatives are being shown, students will be directed to their textbooks (Prentice Hall Focus on Life Science pp. 94-95) where a diagram of protein synthesis is displayed.  Students will be asked to produce a “Protein Synthesis Booklet” that represents how the messenger RNA, transfer RNA, DNA, ribosomes, nucleus, and amino acids all function together to produce proteins.

Activity:

1) Each student will work individually to produce their own protein booklet, but will be able to collaborate with peers during the activity.

2) Students will be given two strips of un-lined copy paper (one paper cut in half). They will be instructed to place one strip inside the other and fold it “hamburger style” in order to make a booklet with six pages, not including the front and back. The front of the book (page 1) will be the title page “Protein Synthesis” and their name, date, period. The back of the book (page 8) will be “THE END”

3) Students will be instructed that for pages 2-7 they must fill in each page by drawing, IN ORDER, a process of protein synthesis that occurs, and explain that process in their own words using key terminology.  The teacher will instruct students that they are allowed to use the diagram in their books to help them determine the drawings.  However, the teacher will also point out that there are only four drawings in the book and students must draw six.  Students are encouraged to use their knowledge of protein synthesis to determine where the two additional drawings should go, and what they should look like.  Students will also be informed that not all of the drawings will be the same, but that the process and explanations should all clearly explain and demonstrate the steps of protein synthesis.

4) Students are directed to color and label their diagrams, remembering that colors representing nitrogen bases and organelles must remain the same throughout their drawings.

5) Students that require a higher level reasoning skills and more in depth challenge are provided a section of the DNA with specific nitrogen bases.  They will also be provided with an answer key that identifies the three-letter codons that represent each amino acid.  Given this section of DNA and amino acid key, these students must identify the strand of RNA that will match up with the section of DNA given, and what amino acids will join to form the protein chain as a result.  Finally, students must incorporate these additional factors into their diagrams and explanations. 

Homework:
Students will individually write a one-paragraph answer explaining how a change in one nitrogen base on the DNA strand can lead to a mutation, and what could be some possible consequences or advantages of this occurring?




