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Science / Language Arts

The Plot Thickens
    Plot is the process by which a story unfolds. The sequence of events as presented in a story creates the energy and structure of the story.  If we consider the cell as a basic unit of life, in many ways cell processes are analogous to the plot of a story ñ in this case the basic story of life itself.

MARYLAND STANDARDS

Language Arts /Reading Outcome

Students will demonstrate their ability to interact with texts through the reading stance ìDeveloping Interpretations.î

Language Arts/ Reading Indicators

(Gr. 5 - 8) Demonstrate their ability to develop interpretation for a variety of texts and purposes by revisiting the text to clarify, verify, and revise their understandings

(Gr. 5 - 8) Identify plot development

Science Outcome

Students will demonstrate their acquisition and integration of major concepts and unifying themes from the life sciences.

Science Indicators

(Gr. 5 - 8) Know that the basic functions of organisms are carried out at the cellular level

(Gr. 5-8) Analyze cell characteristics to explain how cells function as fundamental ìbuilding blocksî of life

NATIONAL STANDARDS

Language Arts Standard

Students will demonstrate competence in the general skills and strategies for reading a variety of literary texts.

Language Arts Benchmark

(Gr. 6-8) Recognize complex elements of plot (e.g. cause-and-effect relationships, conflicts, and resolutions)

Science Standard

Students will know the general structure and functions of cells in organisms

Science Benchmark

(Gr. 6-8) Students should know that within cells, many of the basic functions of organisms such as extracting energy from food and getting rid of waste are carried out.

Lesson Preparation

Part 1: Language Arts
1. Make copies of the Plot Chart (ix) for each student.

2. The cards are in order on the resource sheets.  Choose 4 ñ 8 of the 18 cards on which to write the number that matches the cardís position in the plot chart, thus providing the students with some matches with which to start.  This decision should be based on the reading level of the students and the time available for the lesson.  It is recommended that you label card numbers 2, 6, 9, and 16 first.

3. Make copies of the Story Cards (i ñ vii) for each team of 2 - 3 students.  Cut these out and shuffle them.  If possible, laminate them first.

Part 2: Science
1. Make copies of Diffusion & Osmosis (x) for each student

2. Each pair of students will need a brown paper lunch bag with 30 cubes.  5 of these cubes should be one color, designated water.  The rest of the 30 cubes should be a fairly even mix of the other colors.  These may either be prepared ahead of time, or by the students before beginning the simulation.

3. For each team of 4 ñ 5 pairs of students, prepare a ìwater bag.î  This bag should have 50 cubes, 40 of which are the color designated for water.  The other 10 cubes should be an even mix of the other colors.


Note:  This simulation requires a large number of colored cubes, but if these are unavailable, different beans of similar size can be used.  For example, a mix of dried black beans, red kidney beans and lima beans can replace the colored cubes.

Integrated Summary:

1. Make copies of the Cell at Work chart (xi) for each student.

2. Make copies of the Cell at Work cards (xii ñ xiv) for each team of 2 - 3 students.  Cut these out and shuffle them.  If possible, laminate them first.

Lesson Procedures

Part 1: Language Arts

Opening: Hand out copies of the plot chart.   Discuss with students how a plot is structured.   Ask the students to try to explain the statement ìa story is more than a series of events.î    The students should recognize that the events of a story lead to a climax and a resolution of some sort; that a story has a distinct beginning and end; and that the plot of a story revolves around some kind of conflict.

Actions: 


1. Group the students into teams of three or four.  One strong reader per group is recommended. 

2. Explain to the students that they will be working in their team to match cards from a short story to points on a plot chart.  

3. Hand out copies of the plot chart to each student.  Read over the chart with the class to be sure that they understand the labeling.  Ask them to describe what they can tell about the story just from looking at the way the chart is drawn.

4. Hand out a set of cards (shuffled) for the Just So Story ëHow the Armadillo got its Nameí to each group.  Do not tell students the name of the story.  Point out that some of the cards are already matched with the plot chart.

5. Discuss strategies for determining the plot sequence from the cards.  Students should recognize that the story falls into two main parts, with a transition between them, so they should be able to sort the cards into two main piles first.  Another important strategy is for students to read aloud chains of three cards that they think are properly sequenced, listening for the flow and sense of the events.

6. Allow the students time to work in their groups to read through the cards and determine their order, matching them with the plot chart.

7. When the group believes they have the cards in order, one person in the group should try reading the cards aloud to the others.  By listening to the flow of the story, students should check their sequence, and listen for the plot structure.  

8. OPTIONAL: Ask each group to write a justification statement.  This should be organized by sections: Introduction, Rising Actions part 1, transition (between rising action segments), Rising Actions part 2, Climax, and Resolution.  Students should write a two to three sentence explanation of the choices they made for each section, rather than an explanation by card. 

9. Share and compare as a class.  Any differences between the plot sequence by each group should be discussed.  Though Kipling wrote this story in a particular order, students should recognize that there are not necessarily single correct answers.  Students should be encouraged to explain how the choices they made match the plot structure.  

Closing: Ask the students to consider whether or not any events in the plot could have been rearranged without substantially changing the story.   Encourage students to recognize that plot does not have to be chronologically presented.  Have the students imagine retelling the story, deliberately rearranging the order of events.  Some students will be close to achieving this from their sequencing decisions with the cards.  How does this change the story overall?  You may choose to present such concepts as flashbacks at this time.

Part 2: Science
Opening: To understand cell processes students need to understand the concepts of diffusion and osmosis.  Write these terms on the board or on and overhead, and ask the students to share whatever they think they know about these terms.  If the terms are new to the students, encourage them to use their imagination, listen to each otherís ideas, and predict who is the closest.  [This technique engages students early, and makes a significant difference in their retention later].

Actions:

1. Group the students in twos or threes.  Explain that each group will represent one cell.  Give each group a paper bag with the colored cubes in it.  These cubes represent the different substances in a cell that pass in or out of the cell.  Designate the color cube that is water.

2. Organize the groups so that three or four groups will be readily able to pass a bag of water cubes amongst themselves.  These collections of ìcellsî make up tissue.  Each ìtissueî will be working with one water bag, passing it amongst themselves.  

3. Have the students count the amount of ìwaterî in their ìcell.î  They should also count the number of water cubes in the water bag.  Record this data.  Ask the students which has the higher concentration of water, the ìcellsî or the water bag.  They should also be asked to compare the concentration of the water in the water bag with the ìtissueî as a whole (all their cells together).

4. Begin the simulation by having a ìcellî in each ìtissueî shake their bags and remove ten cubes without looking.  Immediately add these cubes to the water bag, shake the water bag, and remove ten cubes without looking.  Add these to the ìcellî and pass the water bag to the next cell in the tissue.

5. Each cell in the tissue completes the exchange with the water bag, then the students need to stop and count the water in each cell, and the water in the water bag.  Record their data.

6. Repeat this process through at least five rounds.  Stop and discuss what has happened to the balance of water in the water bag compared to the water in each ìcellî and the total amount of water in the ìtissue.î  Ask the students which has the higher concentration of water now, the cells, and the water bag.  They should also again compare the concentrations of the water bag to the tissue as a whole. 

7. Ask the students to predict what will happen after five and ten more rounds.  

8. Continue the simulation through five more rounds, and then have students once again count and record data.  Continue through the last five rounds, and have students count and record data one last time.

Closing: Ask the students how the results compared to their predictions.  How many rounds did it take each ìtissueî before they achieved a balance between the tissue and the water bag, and between each cell and the water bag?  Ask the students to consider what would happen if 

their water supply  (the water bag) was depleted and the water was replaced with something else (for instance alcohol).  Finally, define osmosis and diffusion for the students 

(discovering which studentís guess was closest), and ask them to explain how this simulation demonstrated osmosis.  

Integrated Summary

1. Group the students into teams of three or four.  Hand out a copy of the Cell at Work chart for the students to consider.

2. Ask the students to recall anything they know about photosynthesis and cell respiration.  Then hand out the Cell Processes Cards, shuffled.

3. Challenge the teams of students to read and sequence the cards, matching them with the numbers on the Cells at Work chart.

4. Have the teams share and discuss their results until a class consensus is achieved.  

5. Using their chart, review with students the cell processes of photosynthesis and cell respiration, particularly how they are linked.  Have the students consider how these cell processes are analogous to the plot of a story.
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