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Background


At this point in the semester, students studying geometry at THMS, whether in Concepts or AP courses, have expended nearly three weeks time learning about polygons, with particular focus on perimeter and area calculations.  Many of the Concepts students were never proficient with the material the first time around, especially those who skipped class.  Others have forgotten over the short time period how the unit began and therefore need review.  Most require further practice and reinforcement.  Students in my particular practicum classroom display a strong aversion to math and suffer from learned helplessness.  I note that these students have always been on the receiving end of problem solving activities and have not had the opportunity to produce their own math problems.  Production is an important way to solidify understanding and to empower students.  They should have the ability and opportunity to posit mathematical questions and answer them, which are precursors to wonder and discovery.  Finally, students have seldom been allowed to work in groups or play math games in this classroom.  An entertaining activity should increase their motivation to participate.  Based on the observed student needs, I have decided to design a math Jeopardy lesson and to invest a significant amount of class time into the logistics, which address many of the students' issues along with the topic of my course: language learning.





English Proficiency Levels: Four ELL students remain in the class.  Based on informal observation, three are advanced to early advanced as measured against ELL standards.  A fourth is intermediate to early advanced.  Native speakers are themselves probably not highly proficient at writing and may need similar opportunities to practice.  I do not have access to AIMS scores, but teachers have been asked to incorporate reading and writing exercises into every class and subject.


Grades: 9-11.  All have failed math (or math failed them) in the past.


Standards: Several eighth grade math standards are included1, since most students are not working at grade level and many students have obviously not met them yet.  Reading (RD) and writing (WR) standards are taken from grade nine even though several students are from grades ten and eleven1.  The lesson addresses Arizona state standards [HS:Math:S4:C1:PO1, 2] [GR8:Math:S4:C1:PO5] [HS:Math:S4:C1:PO5] [GR8:Math:S4:C4:PO1] [HS:Math:S4:C4:PO1] [GR9:RD:S1:C5:PO1] [GR9:RD:S3:C1:PO5] [GR9:WR:S1:C1:PO1], [GR9:WR:S1:C3:PO1,7], [GR9:WR:S1:C4:PO1], [GR9:WR:S1:C5:PO1,3] [GR9:WR:S1:C6:PO9].


Theme: Interaction and review


Lesson Topic: Polygons





Preparation


Content Objectives: Students will deepen their understanding3 of polygons and their infinitely-sided circle relatives, especially measurement of area and perimeter, by both generating and solving review problems, which will be employed in a subsequent game of Jeopardy.  In student language, this can be summarized as "Students will 'Jeopardize' their polygons."


Language Objectives: Students will exercise key polygon vocabulary3 and learn writing terms while producing Jeopardy materials and will practice academic writing, proofreading, and revising.  They will read fluently and interpret graphic sources of information for selected problems.  The student version is "write, proofread, revise."


Hidden Objectives: Students will begin dealing with issues identified in the background discussion including math aversion, learned helplessness, lack of influence over math inquiry, and inexperience in group learning situations.


Learning Strategies: Peer review, reciprocal teaching, repeated writings, diagramming4


Key Vocabulary: Jeopardy; draft; proofread; revise; names, parts, and properties of polygons as learned earlier3 (e.g., rectangle, base and height, perimeter and area).  For additional vocabulary, see the ELL vocabulary list.


Materials: Video clip of (Teen) Jeopardy2 courtesy of school audio visual department, a method of presenting the video (VCR, TV), polygon Jeopardy packet for groups and teams, response boards and markers, vocabulary list for ELLs1, eventual equipment to play the game (PowerPoint, projector)





Motivation


Since this is the first time the students have played Jeopardy in Geometry Concepts class, especially a version that requires students to produce their own problems rather than simply solve teacher-generated multiple choice questions1, we will devote extra time to familiarizing ourselves with the game and the problem writing procedure.





Explain that the class9 will be hosting a(n internal) Jeopardy competition20 the next day to celebrate completion of the unit on polygons16.  (See below for other Jeopardy variations.)  Ask who is familiar with the game, have someone explain the general format, and inquire whether anyone has viewed it in a different language or by a different name2.  (See the URLs below for links to information about the program including foreign productions.)  The latter question may provide a chance for ELLs to respond15.  Point out the existence of the Jeopardy Teen Tournament and play the video clip so that students witness a category and dollar amount being chosen, the answer asked, and the question answered16 to help them understand8 the procedure.  (The ELL students can optionally be excused from this strange language pattern1.)  The video will be more effective if a problem can be found that the students can actually solve.  Hint: it is unlikely to involve math.  Ask the students where they think the problems originate.  Accept and respond to answers15.  Suggest that the game show employs a team of problem writers and that for the topic of polygons17, all the students in the room meet the employment qualifications and are hereby hired.  (The students may be interested in employment so that the simulation catches their attention18.)





Presentation


Point out the objectives on the board.  Students will not only be solving19 problems, as in normal Jeopardy, to exercise their knowledge of polygons, but will more importantly be generating19 them as well.  Explain that of course the problems are not delivered straight from an individual mathematician's hand to the problem board.  Students will have to "Jeopardize" their problems first19; they must be written14, proofread13, and revised14.  First a rough draft is produced.  It is revised one or more times to produce a final draft19.  Ask students for a definition of "draft" and an explanation of how one can be rough.  Inquire about "revise" and fill in missing background knowledge.  Possibly refer to the noun form, "re-vision," which is to see something again2, in new light, improved.  Break up "proofread" into its two morphemes2.  For the Jeopardy game, rough draft problems will be in the form of questions.  The final draft is in the form of a statement.  Of course the solutions must be double checked and verified by others, just like the problems.





Initial proofreading13 and double checking of solutions is performed by small groups of two11 or three students.  Divide the students into heterogeneous groups and have them sit together.  Try to include ELLs in larger groups so that they have fewer problems to write14 and are better supported by peers.  Distribute the packets of Jeopardy papers and display the instruction sheet for all to see.  Call on assorted students to read13 instructions for the first two steps aloud (for the practice and to keep their attention).  Model what the students should do5, filling in the names on the sheet and especially choosing which kinds of problems to write14 in step two, which may be the most confusing part.  (Note that one category explicitly deals with objectives related to vocabulary.)  Have them make the selections now.  Next, display the sample problems page8.  Call on students to read13 the first two problems and have other students suggest solutions6,21.  Encourage them explain15 their work and to respond first in the form of a statement and then as a question.  Remind them how the problem was solved in past lessons whenever possible3.  (Solutions in statement form begin with "It is" and in question form, "What is.")  Ask them to clarify8 their calculation verbally15.  Continue with the problems16, but have students write14 solutions on the response boards23 as they will during the Jeopardy game6.  Check for correctness and the implied understanding21.





Next have students read13 step three instructions.  Solicit additional problems from students6.  Have them specify15 subject and category, and then record the first problem in question form as the draft problem on the problem sheet5,21, explaining that students will soon be doing the same individually12.  Draw diagrams4 if appropriate.  Follow step four and model how the problem is solved5, substituting the first time, if necessary, for the student who suggested it.  Record the solution on the solution sheet as students are instructed to.  Write down several additional problems verbatim6 on the problems sheet.  Have students, the problem originator if possible, provide the solution6,21.





The workable problems are potential Jeopardy material which need to be checked and possibly revised.  This task is performed by a different group member4 individually12.  Have students read13 instructions five and six.  Revisit the first problem and suggest improvements in content and language5.  Add editing notes to indicate suggested revisions.  Take out the group practice form and solve the problem again5, showing work, if possible in a slightly different way.  Compare to the original answer.  If they do not match, students will need to work together to find the correct solution and teach4 the method.  Hint about potential language difficulties in another problem statement and have students decide how to resolve them4,21.





Continue reading13 the remaining instructions to part one.  Rewrite the collection of problems5 in statement form.  Tell students that they will be combined with another group to form a team after they have completed part one.  Thank them for their patience, have someone repeat15 what they should be doing first, and let them finally begin writing problems.





Practice/Application


Students go ahead and write14 their first problems and solve them7 individually while the teacher circulates to provide any necessary guidance.  Group members read13 each other's problems4 in pairs and generate feedback.  Devote particular attention to ELLs21 so that language gaps can be filled if group members are unable.  Solutions are verified7, compared4, and corrected7 if necessary.  Be aware of differences in solutions which may indicate misunderstandings of content.  As the group work is submitted, spot check orally24 to ensure individual21 and group22 understanding.  Students may have simply copied.  Evidence for cooperative group22 work can be witnessed in the quality of the revisions.





When suitable pairs of groups have finished, combine the two groups into teams10.  Have each team member read13 one of the part two instructions aloud.  This is practice reading instructions.  Students should ask each other first before resorting to the instructor if directions are not clear.  When groups of two and three students are combined, members of the group of three will need only solve two problems each, but the group of two are assigned three problems each.  (See the table below for details.)  Students are welcome to solve more, of course.  After students have read13 and solved problems7, they should compare their solutions with the expected outcome.  When solutions disagree, or if a problem can't be solved, the problem's writer and solver should work together11, teaching4 and learning, until the discrepancy is clarified.





Review


The entire activity constitutes a review.  Chances are that the students' problems will not be as difficult as test problems.  Encourage teams to practice7 with problems from "last year," which may be supplied by the teacher and serve as further review.  If students can't figure out solutions, they should first consult a group or team member11, who should teach4 it if possible.  If nobody understands22, then step in, revisit a concept, and possibly assign related problems from the textbook end of chapter review.





At the end of the period, refer back to the objectives, both for math and language and ask students whether they were met or not.  Ask16 for particular terms19 that the students used in their problems and the kinds of revisions that were required.  Emphasize that the quality of their work will be evident in the upcoming Jeopardy19 match17.





Assessment


The activity included multiple opportunities for assessment.  Another may be performed as the teacher enters the problems into the Jeopardy game21,22,23.  Additional assessment takes place during play20 when the teams may or may not be able to understand the problems, solve them, or have fun in the process.





Teacher Notes


Background information on Jeopardy can be found at these sites:


� HYPERLINK "http://www.jeopardy.com/indexflash.php" ��This is JEOPARDY!�


� HYPERLINK "http://en.wikipedia.org/wiki/Jeopardy!" ��Jeopardy!�


� HYPERLINK "http://en.wikipedia.org/wiki/Jeopardy%21_Teen_Tournament" ��Jeopardy!  Teen Tournament�





Although the initial intention is to have a class generate questions for itself, it may be more motivating20 for students to exchange questions with another class at its level or to generate questions to stump the AP class.  Additional points can be awarded when a question baffles the teacher20, assuming that a student other than the questioner can also answer correctly.
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