PRESENTATION MA 202

When: Student presentations will be given April 20, 22, 27, and 29.

Goals: This project focuses on gaining conceptual understanding of a specific mathematical
topic. The following goals are based on the NCTM standards:

1. For students to learn to work on mathematics collaboratively in groups.

2. For each student in MA 202 to make a quality oral presentation about some part of mathe-
matics covered in the course.

3. For students to think about mathematics both independently and as part of a group.
4. For students to learn to write about mathematics.

5. To acquaint the students with some journals and articles in the literature which are mathe-
matics content based.

6. For students to present ideas with a conceptual emphasis.

Groups: Groups have been assigned. Your group topic is the same as your Group number.

Time Requirement: Your group’s presentation should last 5-7 minutes per group member;
that is, 2-member groups will have 10-14 minutes, etc. It must be clear that each member con-
tributed equally, so allow each group member an equal amount of time to present her /his material.

Expectations: The group will decide how to structure its presentation (remembering that
everyone must speak). The audience for this presentation consists of the members of your MA 202
class, not an elementary class. Your purpose is to explain the material conceptually and deeply to
your fellow students. The presentations will be evaluated based on the following:

1. Structure and delivery of the presentation (20 points)
2. Preciseness and mathematical correctness (30 points)
3. Applicability to the outside world (5 points)

4. Creativity (10 points)

5. Preparation at required meeting (5 points)

Please see the rubric for more thorough descriptions of the above categories. You will be graded
as a group, unless the instructor decides that a group’s circumstances require individual grades. If
you are concerned about a particular group member, contact your instructor.

Recall that the presentation makes up 15% of your final grade.

Peer Assessment: Your instructor will pair you up with a student from a different group.

You will review the student’s presentation using the criteria listed above and the provided rubric.
Write 1 to 2 pages summarizing your assessment of the student’s presentation. You should evaluate
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the student’s work with honesty and respect, and give constructive, specific criticism. Justify both
your positive and negative opinions.

Your typed assessment will be due on Monday, May 3, and will contribute up to 30 points to
your presentation grade. This portion of your grade will be based on your objectivity and your
adherence to the rubric. Your opinion will not affect the grade of the other student.

Attendance: Attendance is required during each presentation day so that all groups can ex-
pect a full audience. Missing class (in full or in part) will result in a 15 point reduction in your
presentation grade for each day missed.

Required Meeting: Each group must plan a meeting with the instructor during the week of
April 5-9. Before this meeting, your group should (at minimum) read all appropriate materials,
discuss the mathematics involved, and have a tentative plan for the organization of the presentation.

Practice the presentation as a group at least once before you present to the class, and discuss
any revisions or clarifications that should be made. Be honest and helpful to your groupmates.
Feel free to contact your instructor with questions or concerns.

Resources: All of the resources cited in the project descriptions can be found on reserve in the
Education Library. Ask a librarian if you need assistance. In addition, most are available electron-
ically at the Education Library website: http://lib.uky.edu/Ereserves/edkima202/kima202.html
See me for the username and password.

Your group number is the same as the topic number you will be covering (although it is not

necessarily the order you will be presenting in). The topic descriptions and a rubric are available
on the class website: http://www.ms.uky.edu/~cmatting/ma202/
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PROJECT DESCRIPTIONS MA 202

1. Figures in Space: This project focuses on three-dimensional geometry, a topic which has
recently been added to the K-5 curriculum. Using Section 11.3 of [3], and other resources you

may find, your presentation should clearly introduce the following:

e The definition of a polyhedron and Euler’s Formula for Polyhedra. Be sure to include
examples of polyhedra, an investigation of Euler’s Formula for Polyhedra, and Example

11.18 in Section 11.3 of [3] (or something similar).

e You may want to include examples of polyhedra in nature, architecture, etc., the idea
of planar networks (found in Section 11.4 in [3]) and a proof of Euler’s Formula for

Polyhedra, nets of polyhedra, the construction of polyhedra, or the Platonic solids.

2. The Pythagorean Theorem: This project is designed to go beyond what we will have

covered in Section 12.3 of [3] on the Pythagorean Theorem.

e Using resources on the internet or other sources you may find, you should present at

least 2 alternate proofs of the Pythagorean Theorem.

e You may want to include examples of the Pythagorean Theorem throughout history,
investigate how this formula behaves when a “non-right” triangle is used, or see if there

are similar results for other polygons.

3. Statistics - Averages: This project discusses how to compute averages by non-standard
means. Explore the idea of weighted and geometric averages through the article “Which

Mean Do You Mean?” [4].

e Your presentation should provide motivation for using these different means and exam-

ples to clearly illustrate how they are computed.

e You may want to include examples beyond the ones in the article where these new
means are applicable, create or find other ways to compute a central or “average” value,

or extend these ideas to find other ways to measure variability.

4. Volumes of Cylinders and their Surface Areas: In this presentation, you will explore
the concepts of volume and surface area, and investigate how they are related. Read “Case

4: Slippery Cylinders” in [5]. Your presentation should include
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e a demonstration of the activity. Don’t focus on calculations; instead, show that the
volumes differ by filling each cylinder with an equal amount of rice. Also explain why
their surface areas are equal. Discuss how the volume formula suggests which cylinder

has the bigger volume, and state the relationship between surface area and volume.

e You may consider some of the following questions to help deepen your understanding:
Using Ryan’s question (p. 32) as a guide, what other types of geometry concepts are

related to this one?
e How could a similar activity be designed using other geometric figures?

e What are the advantages and disadvantages of calculating the volumes vs. doing a rice

experiment?

e Can you give an example where a cylinder with smaller surface area than another still

has greater volume?

5. Networks: This project focuses on network theory (also commonly referred to as graph
theory). Using Section 11.4 of [3], and other resources you may find, your presentation

should clearly introduce the following;:

e The definition of a networks, including definitions related to networks (such as the defi-

nitions contained in Section 11.4 of [3]).

e Euler’s Traversability theorem and an outline of why it is true, including relevant exam-

ples.

e Explain the applicability to the K onigsberg Bridge Problem and perhaps how to con-

struct a network from the map of K onigsberg.

e The definition of a planar network (including examples) and Euler’s Formula for Con-

nected Planar Networks.

6. Polygon Properties and Tiling: A tiling is loosely a way to cover or fill one geometric
object with other smaller geometric objects. Section 13.3 of [3] discusses tilings in their various
guises (polygonal, regular, etc.), their applications and their appearance in art and nature.
Tilings appear explicitly as part of the elementary mathematics curriculum since they can

be used to prove facts about polygons, illustrate symmetries (similarity transformations) in
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the plane and appear in nature. A reference for tiling at the elementary level is “Connected

Mathematics: Shapes and Designs” [2].
After your presentation, you and your fellow students should be able to answer questions like

the following.

e How can one construct tilings using symmetries? That is, how can one start out with a

polygon or other admissible figure and copy and move it to get a tiling?

If we only consider regular polygons—which tile the the plane? Why is this?

Using irregular tiling, can you prove that the interior angles of a triangle sum to 180°

Is there alternate proof of the formula for interior angles of a regular polygon using
tilings? It might be helpful to compare this to other ways of proving interior angle

formulae.

What else are tilings good for mathematically.

7. Symmetries: Symmetry in important mathematically and in nature. Symmetry as a rigid
motion gives another way of classifying objects as geometrically the same. The basic def-
initions of symmetry should already be familiar from the lectures (that is Section 13.2 of
[3]). As with the previous topic, the notion of symmetry appears explicitly in the elementary
mathematics curriculum. A reference for symmetries at the elementary level is “Connected

Mathematics: Kaleidscopes, Hubcaps, and Mirrors” [1].
A presentation on this topic should explore the following.
e What are the different symmetries present in the regular polygons? How does this relate

to their various angle measurements? How do the symmetries relate? For example, how

do the symmetries of a square and a rectangle relate?

e Can we have non-polygonal plane figures with symmetry? What kind of symmetry does

a circle have?

e Given a set of symmetries in the plane, can one draw a figure which has all those

symmetries?

e Can one use algebra to to express symmetries of figures in the plane?
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e Give real world examples of where symmetry is crucial.

8. Understanding Polygons: Since tracing polygons freehand fails to force one to obey the
constraint that polygons must have sides consisting of only line segments we need other ways
to present in polygons in a mathematically accurate way. Constructing tactile polygons is a
useful way to develop intuition about the underlying mathematics. That is how do angles,
side length and shape of a polygon relate. One should use “Connected Mathematics: Shapes

and Designs” from [2] as a guide and starting point.
To present this topic one should be able to answer the following.
e In describing the measurement of angles our text talks about motion. How might this
be illustrated with polystrips or other manipulatives in a mathematically correct way?

e Given different polystrip constructions of plane figures, how can they move? Are there

some polystrip constructions that can’t move?

e Moving the vertices of a polystrip construction without disconnecting the figure is not a
rigid motion (see Section 13.1 of [3]). Does this give another way to distinguish polygons

in the plane? Is there an algebraic representation of these transformations?
e How does changing a side of a polystrip change the whole polystrip.
e What could you do in higher dimensions to illustrate polyhedra?

e Does motion of polystrips appear anywhere in the real world?
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Presentation Schedule & Pairings

Section 5

Tuesday, April 20:
e Group 1-John, Chrissy McAteer, Olivia, Clay

e  Group 8 — Kelsey, Kristin, Hope, Emily W

Thursday, April 22:

e Group 7 — Mary Kate, Halley, Rachel

Tuesday, April 27:
e Group 2 — Holly, Cara, Mary Beth
e Group 3 — Heather, Brittany, Sarah W

e Group 5-Joe, Amanda, Chrissy Mesquita, Nick

Thursday, April 29:
e Group 4 — Bekah, Emily M, Sarah R, Morgan

e Group 6 —Alexa, Emilee H, Jordan

Pairings for Peer Reviews:

Holly & Mary Kate Cara & Halley

Mary Beth & Rachel Heather & Alexa
Brittany & Emilee H Jordan & Sarah W
Chrissy M & Chrissy M John & Joe
Nick & Clay Amanda & Olivia
Bekah & Kelsey Emily M & Kristin

Sarah R & Hope Morgan & Emily W

Section 401

Tuesday, April 20:

e None

Thursday, April 22:
e Group 2 — Karalee, Madison, Leslie

e Group 5-Joe, Kayla, Chad

Tuesday, April 27:
e Group 1-Laura, James

e Group 3 —Kelly, Tyler, Tera, Amanda

Thursday, April 29:
e Group 4 — Brittany, Jeremy, Tanner

e Group 6 — Neil, Mallory, Nicole, Paige

Pairings for Peer Reviews:
Karalee & Tera Kayla & Tanner
Laura & Leslie Brittany & Kelly
Jeremy & Chad Mallory & Tyler

Madison & Nicole Paige & Amanda
Joe reviews James

Neil reviews Joe

James reviews Neil



Group Presenting:

Presentation Grading Rubric

Presenters will be evaluated on the following criteria. The highest rating in any area indicates that the standard was satisfactorily met, and the

lowest rating indicates that the standard was not met at all.

Structure and Delivery of Presentation (20 points):

skill Criteria Rating
Organization Information is organized in a logical and interesting sequence. 1 2 3 4 5
Pacing Presenters fill the required time. 1 2 3 4 5
Intro/Closing Presenters deliver opening and closing remarks that capture the attention of audience. 1 2 3 4 5
Delivery Presenters speak in a clear and engaging way. 1 2 3 4 5

Total

Preciseness and mathematical correctness (30 points):

Skill Criteria Rating
Terminology Correct terminology and notation are used. 1 2 3 4 5
Concept Presenters clearly convey the main mathematical ideas of their topic. 2 4 6 8 10
Reasoning Presenters clearly justify each step. 2 4 6 8 10
Correctness 90-100% of the steps and solutions have no mathematical errors. 1 2 3 4 5

Total




Creativity (10 points):

Skill Criteria Rating
Enrichment Additional materials are present that further demonstrate the concept. 3
Extension Presenters set the stage for potential extension of the concept. 3

Total
Applicability to the Outside World (5 points):

skill Criteria Rating

Connection Presenters set the stage for the content to connect with the real world. 3
Total
Preparation at Required Meeting (5 points):

Skill Criteria Rating

Preparation Presenters had read and discussed the topic before meeting with the instructor. 3
Total

Group Total (of 70):
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