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Theoretical Foundation

Creating lessons based on a theoretical framework is essential. Positive pedagogical
theories must support lesson plans and instruction so as to facilitate students’ thinking. This
lesson plan, based on the fifth grade Every Day Math series concerning lesson 3.8 tessellations,
is based on the theories of Piaget, Vygotsky, Van de Walle, Bloom, and Henry, Henry, and
Riddoch. Theoretical foundations such as constructivism, social interaction and discussions, the
use of whiteboards, manipulation of materials, cooperative learning groups, and higher order
thinking are just a few of the theories that support my teaching philosophy and this lesson.

Piaget focuses on constructivism, prior knowledge, assimilation and accommodation, and
stages of cognitive development. In this lesson, students are able to construct their own
knowledge. After being shown numerous models of tessellations and having the opportunity to
use technology to create similar patterns, students work to identify what a tessellation is,
therefore creating their own knowledge of a tessellation. The definition of tessellation will not
be introduced until students have acquired the concept of what a tessellation is, supporting
constructivism as well. They will work in groups and individually to use one another to begin
constructing their own knowledge.

Students at this age level (10-11 years) are in Piaget’s concrete operational stage in which
“they solve problems by manipulating concrete objects” (Sherman and Sherman 76). To
determine the properties of tessellations, students will be able to use common objects such as
tile, ties, checkerboards, and pillowcases as well as pattern blocks and a pattern block web site.
Simply stating what a tessellation is would not be sufficient. Students in this stage need to use a
variety of manipulatives to support their ideas. By using common objects that students are
familiar with, they will be more likely to connect tessellations to their prior knowledge and use
processes of assimilation and accommodation to include these ideas into their repertoires.
Piaget’s model “tells us that students come to use not with blank minds but with previous
learning” (Sherman and Sherman 72). Prior knowledge will be assessed through questioning,
initial building of patterns, and a checklist to determine students’ misconceptions and base future
instruction according to students’ current ideas.

Vygotsky’s theories are also supported by this lesson. Vygotsky supports constructivism
as well as social interaction and working in the zone of proximal development. In this lesson,

students first work in partners to create tessellations. “Vygotsky believed that through social



interaction, children gain knowledge from peers, older children, and adults who know more and
have more experience” (Sherman and Sherman 78). By working in pairs, students will be able to
build off of one another’s ideas and create a more advanced understanding through social
interaction and the internalization of discussions. By assessing prior knowledge, the teacher will
be able to see where the students are cognitively and push to have them work in their zone of
proximal development through scaffolding. By including guiding questions in this lesson, a
basis for scaffolding is created.

Van de Walle’s theories are incorporated into this lesson in numerous ways. First, Van
de Walle believes that students can impose their concepts on a model. “The more ways that
children are given to think about and test out an emerging idea, the better chance it has of being
formed correctly” (Van de Walle 30). By using models such as common objects and pattern
blocks, students are given a variety of models to impose ideas upon. Van de Walle also supports
cooperative learning groups as he states, “In groups or pairs, children are much more willing and
able to speak out, explore ideas... and take risks” (Van de Walle 33). By working in pairs to
discover what tessellations are, students will be more willing to test out their ideas and take risks.
This lesson also uses cooperative learning strategies such as think-pair-share to encourage
collaborative thinking throughout the lesson. Van de Walle also mentions a variety of
assessment procedures including checklists for individuals or groups.

More specifically, Van de Walle addresses the teaching of tessellations. Van de Walle
suggests using only one and no more than two colors to build tessellations (Van de Walle 357).
In this lesson, all the examples use only one or two colors. Furthermore, when students build
their own tessellations they only use one or two shapes of pattern blocks, therefore limiting them
to one or two colors. Van de Walle also suggests telling students to “work from the center out,”
which is stressed as students create their own tessellations on the web site (Van de Walle 358).

Bloom’s Taxonomy is another pedagogical theory supported by this lesson. This
taxonomy “provides a basis for planning activities that require complex, critical thinking”
(Zarrillo 84). This lesson incorporates a variety of levels. First, students use the knowledge
level as they recall previous ideas to create an initial idea of what a tessellation is. The
comprehension level “is the ability to state or restate the main idea of something” (Zarrillo 84).
Students work in groups in this lesson to discover the main idea of what tessellations are, and
then are required to state this main idea in numerous instances. Students focus on the application



level as they apply their ideas to more specific ideas of regular tessellations to discover which
regular polygons form regular tessellations. In the synthesis level, “the learner creates something
new as the parts of something are rearranged into an original configuration” (Zarrillo 84).
Students will use the synthesis level as they create their own regular tessellations based on the
knowledge they have acquired about tessellations and regular tessellations.

The ideas of Henry, Henry, and Riddoch address the use of whiteboards in instruction as
shown in the article Whiteboarding Your Way to Great Student Discussions. Using whiteboards
in think-pair-share activities as well as group work, students will be “more likely to develop a
critical opinion...students can easily see what is being written and drawn, and also know that it is
easily modified” (Henry, Henry, and Riddoch 2). Students have the opportunity to use
whiteboards in numerous instances throughout this lesson, allowing both the students and the
teacher to gain a greater understanding of how others are thinking. Henry, Henry, and Riddoch
also support presentations of whiteboards. Through this lesson, students will have the
opportunity to present their ideas in groups to the rest of the class.

Using a theoretical framework as the basis of instruction is imperative. This lesson about
tessellations supports the ideas of Piaget, Vygotsky, Van de Walle, Bloom, and Henry, Henry,
and Riddoch. The facilitation of student learning is a process that involves pedagogical theories

as well as personal theories, all of which are supported by this lesson.
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Name: Pamela Szefler Subject: Math (Every Day Math)

Grade: Grade 5 (25 students) Date: November 1, 2004
Time: 60 minutes (8:25-9:25)
3.8 Regular Tessellations

Background and Big Ideas:

This lesson is the eighth lesson (3.8) in Unit 3 Geometry Explorations and the American
Tour. Before this lesson, students will already have participated in lessons in which they explore
angles, use a protractor, use a compass, explore congruent triangles, and determine the properties
of polygons. After this lesson, students will investigate angles of polygons and solve problems
using the geometry template. Students should be thinking about and discovering the following
Big Ideas:

1. An acute angle has a measure that is greater than zero degrees and less than ninety
degrees; obtuse angle has a measure greater than ninety degrees and less than one-
hundred-eighty degrees; and a right angle has a measure of exactly ninety degrees.

2. There are 360 degrees in a circle and 180 degrees in a straight line.

3. A protractor is used to measure angles and a compass is used to draw a circle and
copy a line segment.

4. Triangles can be defined as either equilateral (three sides same length), isosceles (at
least two sides same length), or scalene (no sides same length) based on the measure
of their sides.

Shapes are congruent if they have the same size and shape.

6. Polygons can be classified based on whether or not they are regular, convex or non-
convex, have parallel sides, and angle measures.

7. Tessellations are arrangements of repeated, closed shapes that cover a surface so that
no shapes overlap, and there are not gaps between shapes. Regular tessellations are
formed when one regular polygon can tile a plane.

o

Since this lesson comes late in the unit, many of the Big Ideas will already have been discussed
in previous lessons. Therefore, students should have already acquired Big ldeas 1-6. This lesson
will mainly focus on Big Idea 7. Students will use a pattern block website and common objects
such as checkerboards and the floor to determine the qualities of tessellations, and more
specifically regular tessellations. They will create their own tessellations using these qualities as
well.

Assessment of Understanding/ Application to Bloom’s Taxonomy:
Assessment of this lesson will first be based on group work, then individual assessment the
day of the lesson, and then individual assessment in the future.

1. During the lesson, students will have the opportunity to work in groups of two using a think-
pair-share strategy to determine qualities of tessellations. Groups will share their ideas orally
with the teacher, and the teacher will use a checklist to evaluate students’ prior knowledge.
This uses the Knowledge level since students are simply recalling information they may have
learned in previous instances.

2. Student will then work in pairs to design their own tessellations and to locate tessellations
around the classroom. As a way to assess prior knowledge, the teacher will observe each



group while they create tessellations on the computer and work to discover the characteristics
of a tessellation. The teacher will collect the printed copies of their tessellations to determine
if the pairs can create a tessellation without any gaps or overlapping. This formative
assessment is based on the Knowledge level since it is just assessing what students may
already know before new knowledge is introduced.

Another form of formative assessment will evaluate students independently as they complete
EDM journal pages 86 and 87. Students will work to complete the page which requires them
to identify regular polygons and whether or not they tessellate. This uses the Analysis level
because students will be analyzing shapes to see if they fit the characteristics of a regular
tessellation.

As a form of summative assessment after the lesson (Wednesday morning), students will
complete a worksheet in which they will be required to draw a regular tessellation and
identify three characteristics of why it is a regular tessellation (pattern, no gaps, no
overlapping). This uses the Synthesis level because students will actually be creating their
own regular tessellations using their knowledge about tessellations.

**If | would do this lesson again, |1 would have students use only one shape to create their
tessellations. Once | am sure they can create a tessellation with one shape, only then would |
allow them to make a tessellation with more than one shape.**

5.

As a form of summative assessment in the future, students will have to answer questions on
the unit test that deal with tessellations. Students will be shown three pictures and will be
required to determine which are regular tessellations and why. For example, students may be
shown the following figures and may be asked to write three reasons why each is or is not a
regular tessellation.

Room Set-up:

Students will sit in their normal seats, which are already grouped into sets of four (one group
of 5)

During presentations, students will stand around their desk groups facing the class.

An overhead will be located at the front of the room.

Sources:

Everyday Mathematics. Fifth Grade Teacher’s Lesson Guide. VVolume 1. Chicago:
Everyday Learning, 2002 181-184.

Van De Walle, John A. Elementary and Middle School Mathematics. New York:
Pearson, 2004 357-358, 374.

http://ejad.best.vwh.net/java/patterns/patterns_j.shtmi




NYS Standards:

MST Standard 1: Students will use mathematical analysis, scientific inquiry, and
engineering design, as appropriate, to pose questions, seek answers,
and develop solutions.

MST Standard 3: Students will understand mathematics and become mathematically
confident by communicating and reasoning mathematically, by
applying mathematics in real-world settings, and by solving problems
through the integrated study of number systems, geometry, algebra,
data analysis, probability, and trigonometry.

Key Idea of Concept Key Idea 1: Mathematical Reasoning: Students use
mathematical reasoning to analyze mathematical situations, make conjectures, gather
evidence, and construct an argument.

Performance Indicator or Area 1A: Apply a variety of reasoning strategies.

Major Understanding 1A4: Use a variety of problem solving strategies

Major Understanding 1A5: State problem in own words

Performance Indicator or Area 1B: Make and evaluate conjectures and arguments,
using appropriate language.

Major Understanding 1A4: Clarify problems with peers

Using inquiry, students will identify the characteristics that make a tessellation and
regular tessellations. They will have to state these ideas in their own words. They will
then use mathematical reasoning to determine if other figures are tessellations or not.
Working in groups and individually, students will decide whether or not certain figures
are regular tessellations using problem-solving strategies.

Key ldea of Concept Key Idea 4: Modeling/Multiple Representation Students use
mathematical modeling/multiple representation to provide a means of presenting,
interpreting, communicating, and connecting mathematical information and relationships.
Performance Indicator or Area 4A: Visualize, represent, and transform two and three-
dimensional shapes.

Major Understanding 4A1: Analyze the effects of combining, subdividing, and
changing basic shapes.

Major Understanding 4A2: Use geometric ideas to solve problems.

The students will have the opportunity to use a pattern block website and other geometric
figures to determine whether they tile a plane. Students will then have to use this
knowledge to solve problems concerning regular tessellations.

Key Idea of Concept Key Idea 7: Patterns and Functions Students use patterns and
functions to develop mathematical power, appreciate the true beauty of mathematics, and
construct generalizations that describe patterns simply and efficiently.

Performance Indicator or Area 7E: Apply the concept of similarity in relevant
situations



Major Understanding 7E1: Use concrete and artistic experiences to explain similarity
and congruence in plane geometric figures.

Performance Indicator or Area 7F: Use properties of polygons to classify them
Major Understanding 7F1: Classify polygons by properties and develop definitions.
Performance Indicator 7G: Explore relationships involving points, lines, angles, and
planes.

Major Understanding 7G1: Understand the basic characteristics of angles.

Using inquiry activities, students will identify the patterns found in tessellations. They
will then find how pictures of tessellations are similar to one another. They will then
draw their own patterns of regular tessellations.

ELA Standard 1: Students will read, write, listen, and speak for information and
understanding.
ELA Standard 4: Students will read, write, listen, and speak for social interaction.

Students will work in groups to record ideas concerning tessellations. Groups will then
state their ideas orally to the class.

Objectives:

1. Given pictures of tessellations, students will work in pairs to determine the
characteristics associated with tessellations (i.e. repeating patterns, no overlapping, no
gaps), stating their answers orally.

2. Given a pattern block website, students will work in pairs to create their own regular
tessellations, printing their tessellations.

3. Given pages 86 and 87 of their EDM journals, students will work in pairs to
determine shapes that are regular polygons and whether or not these shapes form
regular tessellations, recording their answers in their journals.

4. Given aregular tessellation worksheet, students will draw their own regular
tessellations and state in writing three characteristics that make it a regular
tessellation (i.e. made of regular polygon, only one shape used, tiles entire surface).

**|f | would do this lesson again, | would have students use only one shape to create their

tessellations. Once | am sure they can create a tessellation with one shape, only then

would I allow them to make a tessellation with more than one shape.**

5. Given cooperative learning groups, students will work in groups appropriately by
asking questions, observing appropriate volume, and taking turns.

Materials:

Everyday Mathematics Fifth Grade Teacher’s Lesson Guide pgs. 181-184
Math Journal p. 86 & 87

Create Your Own Regular Tessellation worksheet (30)

Small whiteboards and markers (25)

Large whiteboards and markers (6)

Pattern blocks (5 for each group- total 30)

50 pre-cut pentagon and octagon shapes

Group work checklist



Checkerboard

Tie

Pictures of tessellations (7)
Overhead of tessellation
Pillow case

Tile piece

Activities and Procedures:

Anticipatory Set/Assessment of Prior Knowledge (estimated time 5 minutes)

1.

2.

3.

8.

“Boys and girls, we are going to start math, so you may take out your math journals and a
pencil, and clear your desks of everything else.”

Once the students’ desks are cleared, | will ask, “By a show of hands, who here has ever
made a puzzle?” Explain that they are going to make puzzles in math today.

Hold up the checkerboard and say, “This is an example of the math puzzle” and then hold
up the tile, pillow case, tie, and put up an overhead and repeat the same statement.

Items used to show what a
tessellation is during the
anticipatory set

Conduct a think-pair-share activity in which students describe what is similar between the
puzzles and what makes them special.

I will tell the students that 1 am going to give everyone a minute to think to themselves
what is similar between these items. When | call pair, share your ideas with the person
next to you. When I call out share, share your ideas with the people at your table, and
then I am going to call on people to share ideas.

“l will do a clapping rhythm like this (demonstrate rhythm). That is your cue to stop what
you are doing, put down your supplies, stop talking, and look up here. You should join
me in clapping. Let’s try it.” Perform clapping rhythm, have students do the same.

Tell students to start thinking to themselves what makes these figures similar to one
another. During this time, the teacher will walk around the room and record students’
comments on a checklist.

Students should say that the same shape is repeated, covers the whole surface, etc. If they
don’t, ask questions then guide them such as “What can you tell me about the shapes, etc.”

** To improve instruction, students should identify patterns they see in the classroom, school,
or at home, and should also draw some patterns of their own.**

9.

Once students identify that they form patterns, don’t have gaps, and don’t have overlaps,
have them repeat these three qualities out loud.



10.

11.
12.

13.
14.
15.
16.

17.

Tell the students, now that we know three characteristics of these special puzzles (pattern,
no gaps, no overlaps) we can name this special puzzle. “It is called a tessellation.”

Write the word on the board.

Have students repeat the word three times with the teacher, and then state the three
characteristics out loud again and have students repeat.

Explain to students, “When | have to remember or say a big word, | often make a song for
that word, so | made a song for tessellation.”

Pass out the song lyrics.

Explain that I will sing it first and then students should join in.

Sing the song “Tessellation Tessellation, forms patterns all around/ Tessellation
Tessellation, no gaps or overlaps found”

Have students sing along a second time.

** |f | were to do this lesson again, | would make sure to have students identify examples and
non-examples so that | am sure they understand the concept and are not just repeating the
song.**

Here is a picture of
one student singing
the Tessellation Song!

Main Activity #1 (estimated time 20 minutes):

1.

2.

Explain to students that they are going to have a chance to use a website to create their
own puzzles to look similar to those they saw with the checkerboard, tie, etc.

Hold up the demonstration pieces, and explain they are going to use a web-site to create
their own tessellations; one with only 1 shape and one with 2 shapes.

** Have students tile the entire surface to identify any errors in patterns.**

3.

Have everyone look at the television screen, and explain and demonstrate how to get to
the website and how to move the pieces around. Demonstrate for students and remind
them to “work from the center out” (VDW 358).

A television/computer
connection aids in the
explanation of directions.




8.
9.

Explain to students that they are going to work in pairs with the person sitting next from
to them. Remind students of good group work. Each pair will have ten minutes to make
two of these puzzles. One will be with only one shape (point to yellow octagon puzzle)
and one with two shapes (point to red and green pattern). As Van DeWalle suggests on
pg. 357, only one color will be used for each shape “so that the focus is on the spatial
relationships.”

Explain that once they have their puzzles, they must let Mr. Heer or | know by raising
their hands, and then they will be able to print them in black and white which Mr. Heer
and I will show them how to do.

Have students restate the directions.

Remind students that they need to be quiet in the hallways and Media Center because
classes are still going on.

Call tables to line up quietly at the door.

Take students to the Media Center or classroom computers/commons and assign them to
computers.

** Mr. Heer took 12 students to the Media Center because there was a conference going on
in the next room**

10. Once students are seated, walk them through getting to the website.

11. Once at the website, tell the students they may begin.

12. While students are working, the teacher will walk around and observe groups.

Students work on a web-site to create their
own tessellations




13. At the end of ten minutes, the teacher will make sure students have printed and will have
them line up and walk quietly back to the classroom.

**| had only a few students print their tessellations due to time constraints.**

14. The teacher will have students write their names on their figures and will call on groups
to hold up their figures for the class to see, and ask if they ran into any problems. “Did
any shapes overlap or have any gaps?”

** This would be a great point to identify any errors in pattern formations.**

Main Activity #2 (estimated time 5 minutes)

1. Tell students that tessellations, especially regular tessellations, are all around. Remind
them of the checkerboard and pillow case

2. Explain to students that everyone should think of a tessellation they see in the classroom,
have seen around school, or have seen at home. Tell them that I will call one someone in
a minute so everyone should be thinking.

3. Tell the students they may begin.

4. After a minute, the teacher will call on students to share a few ideas.

** | included this activity at the end of the lesson. | told students to find an item around

school or home that is a regular tessellation and report it back to me on Wednesday

morning.**

**|f | were to do this lesson again, | would have students record their ideas on a piece of

paper as an extra form of assessment to see if students can recognize tessellations in the real

world.**

Assessment/ Independent Practice (estimated time 10 minutes):

1. Have students open math journals to page 86.

2. Instruct students to underline the word tessellation on the top of their paper and then
write the three characteristics of tessellations from the board onto their paper.

3. Call on a student to read the first directions of the sheet. Have students circle the three
polygons that are regular polygons and underline the same measure of sides and same
angles measures.

4. The teacher will be walking around the room making sure all students are writing the
correct answers.

5. Explain to students that regular tessellation are formed from regular polygons that tile an
entire surface.

** | had students restate the degree measures of equilateral triangles and squares from a

lesson the previous week.**

6. Tell students, using pattern block pieces (pass them out) they should complete p. 86 and
p.87 to see which regular polygons form regular tessellations. Explain that they will have
to share their pieces with others at their table.

** Students also used their templates to make figures as well.**

**For students who have difficulty manipulating objects, they can use the website to create

accurate tessellations.**

** One suggestion my CT made was to demonstrate what | wanted the students to do. Some

students didn’t understand how to draw their figures, which led to me and the classroom

teacher having to assist individuals in the drawing.**

7. While students are working, the teacher will walk around and observe students’ answers.



8. When students are finished, perform clapping rhythm to cue students to stop what they
are doing and look up front.

** A few students were confused on what they actually had to do with the shapes, so |

stopped the lesson and did a demonstration on the board.**

9. Call on students to share their answers, and record them on the board.

10. Walk around and make sure students copy the right answers.

11. Ask students, based on their journals, what three regular polygons make regular
tessellations?

12. Call on two students to share.

15. Explain to students that there are only three regular tessellations: triangles, squares, and

hexagons and have students repeat the three regular tessellations out loud and circle them
in their journals.

Here, a student uses pattern blocks to

-

S answer the questions on p. 86 and p. 87
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Main Activity #3 (estimated time 15 minutes):

1. Pose the question, “Why do only triangles, squares, and hexagons form regular
tessellations? Why don’t octagons or pentagons work?”

2. Explain to students that they are going to work in their desk groups to answer these
questions.

3. Explain that each desk group will get a white board. They must write down why they
think triangles, squares, and hexagons are the only regular polygons that can form regular
tessellations. They will have ten minutes.

4. Remind students of good group work (listen to others, ask questions, try to understand

each other’s ideas) and explain they must chose a person to write or take turns writing

ideas.

Give each group a white board and tell them they may begin.

During this time, the teacher will be walking around the room observing student ideas.

After ten minutes, perform the clapping rhythm.

Have each desk group stand around their desks and share their ideas. Try to have

everyone talk by calling on students to share pieces of the ideas.

9. Use student ideas to guide students to the understanding that the angle measures of a
regular polygon must have a multiple of 360 degrees for it to tessellate.

10. Show students an example using squares on the overhead. Ask how many degrees an
angle of a square measures. Circle the inner angles to show that they form a circle, which
equals 360 degrees (90 degrees times 4). Perform the same exercise with an equilateral
triangle.

N O



** | had to alter this activity due to time constraints. Since the classes switch, I did not have
enough time to go into the white boarding activity. Instead, | put four squares on the
overhead, and asked the students “Why do only triangles, squares, and hexagons form regular
tessellations?” | had students think to themselves and then I called on students to share. A
few students mentioned size, so | guided them to think about the measure of the angles,
having them restate that an equilateral triangle has 60 degree angels. | then performed step
10.**

**|f | had the opportunity to do this lesson again, | would actually make this activity an
entire lesson to make sure students understand question four. **

Closure (estimated time 5 minutes):

1. The teacher will tell the class, “You did an excellent job of discovering tessellations and
regular tessellations today. | want everyone to think of three characteristics of all
tessellations, and three types of regular tessellations.”

2. After a minute of thinking, I will call out pair, and | want you to share your ideas with the
person next to you. When | call out share, | want you to share with your group, and then |
will call on each group to share an idea. You may begin thinking about three
characteristics of all tessellations and three types of regular tessellations.

3. While students are pairing and sharing, the teacher will walk around and listen to different
ideas.

4. Once the think-pair-share sequence has been completed, the teacher will call each group to
share their ideas.

5. The teacher will then explain that on Wednesday morning, students will fill out a regular
tessellation identification sheet and tomorrow they will get to learn more about the angles
of polygons.

6. Tell students to keep their eyes out for tessellations around the school and neighborhood
and let them know they can play with more tessellations on the website if they get free
time during the day.

Independent Practice:

Students will complete math journal page 86 and 87 for independent practice. Students
will first complete this task individually and then share ideas with the class. Students will also
complete the Create Your Own Regular Tessellation worksheet on Wednesday morning in which
they will be required to draw their own regular tessellation and state why it is a regular
tessellation.

Differentiated Instruction:
Above Average Learners:
e Students can be given more complex pictures of tessellations using multiple shapes (ex.
Escher’s lizards) to use throughout instruction.
e After the lesson, students can research Escher and draw Escher type tessellations instead of
regular tessellations on the independent practice sheet.
Students with Disabilities:
e Students can be given their own set of pattern blocks for easier manipulation as well as a way
to express ideas.
Table of Contents
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Regular Tessellations

OBJECTIVES To introduce tessellations; and to
discover which regular polygons tessellate and which

Teaching the Lesson

Students are introduced o the history and concept of
tessellations: they explore regular tessellations and decide
which regular polygans tesselfate and which do not

ey

Mathy forrnaf 1, pp. 85 and 87
Student Reference Book, pp. 150 and 151
Study Link 3.7

~leaching Master (Math Masters, p. 31)

¢ Geametry Templale SCISS00S

Ongoing Learning & Practice

Students play Angfe Tangle to practice estimating and
measuring angles. ey Mool e e e
ARG

Sludents pracbce and maintain skills through Malh Boxes
andd Study [ ink activities

Options for indiﬁf&ualiziﬁg

Math Jourmal 1. p. 85

Studdent Refercnee Book, p. 258

Study Link Master (Math Masters. p. 248)
Geometry Template (o protracior and straightedge)

See Advance Preparation

Extra Practice Students make tesseliations with patiern
blocks and record them an paper. Cooncoyi

Enrichment Students read and discuss a story about
polygons that lessellate (e el

Additional Information

i See Advance Preparation

pattern biocks
Geometry Template {optional)

A Cioak tor the Dreamer

“Advance Preparation For the Sludy Link in Part 2, students are asked to collect examples far a Tessellation Museum. You
| may want to prepare a space in your classroom for this museum.

For the aptional Enrichment activity in Part 3, you wili need to obtain a copy of the book A Cioak for the Dreaner by Aileen

Frisdman (A Marilyn Bumns Brainy Day Book, Scholastic, 1994).

Vocabulary « regular polygon + tessellation « regular tessellation - tessellate

Getting Started
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L
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Math Message

Follow the directions on Malh Masters, page 37,

Study-Link 3.7 Follow-Up

Iave: students share their answers Lo the "Odd
Shape Out” problems. [f ime permits, have
several students pose the problems that they created,

Toesson 38
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Mental Math and Reflexes A
Students use cstimation to answer questions like the following: s

+ Fieda has $12.00. Does she have enough money to buy 7 pounds of apples a1 $1.49 per pound? yes

+ Jimmy reads about 47 pages an hour and reads 1 hour cach day. Will he be able 1o finish a 283 page book it a week? yes

+ Mark wanis to take his two best friends 1o lunch. He has $20.00 Does he have enough to buy three hamburgers at $2.49
each. three large drinks at $1.5% cach, and three arders of frics at $2.18 cach? yus

Have voluntecrs share their strategies for solving the problems.

| Téaiching the Lesson

4 Math Message Follow-Up (Math Masters, p. 31,

WHOLE CTASS DHSCUSSION o
A tessellation LA N AVMIVIMIL

Allow time lor students Lo indsh cutting out the regular
palygons on Maih Masters, page 31, Review the names

‘: of the polvgons. Students may wish to verify that the
'S /\( { _ polygons are regulur by checking 1o see that the sides are
'_"J ?\('/ . . : the same length and the angle measures are cqual,
L o » These polygons may be discarded at the end of the lesson.
Slide Tum Fiip

# Exploring Tessellations
(Student Reference Book, pp. 150 and 151)

Fl e L

Have students read pages 150 and 151 of the Student

- _ Reference Book. Discuss the pages. lnelude the following

:':‘I'JII‘-rnlf"If.i” SREEECEC f.l:l o R ) I)L)Mlt:a

7 Altessellation is an arrangement of repeated, closed

( shapes that cover a surface so that no shapes overlap,
and there are no gups between shapes. (See the margin.

i ' - Some tessellations repeat onty ane basic shape. Olhers
‘ ‘ combine two or more hasic shapes.
;i Inactessellation, the basic shapes aro translated tslidy,
| : T .
< rotated tturned), or reflected (flipped) to fill the surface.

/ (See the margin,)

_ ~In a regular polygon, all of the sides are the same
i : - length, and all of the angles have the same measure.

TEACHING MASTER

‘ D Atessellation consisting of regular polygons is called a
s . N

regular tessellation.

J : i I\\\\._/‘

Math Masters, p. 31
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Have students wdentily tossellations that they see araund
them—in ceiling or floor Liles. carpet designs, designs on
clothing, and so on. A<k which of Lhese tessellutions use
only one shape, and whether any are made with regudar
polygons. (For example, the lome or cetling may be tiled
with squares. )

+ Exploring the Basic Shapes in Regular

Tessellations (Math Journal 1. pp. 86 and 87
Math Masters, p. 31)

PARTNER ACTIVITY g

Students use the regular polygons that, they cut out from
Math Masters, page 31 to help them complete the tubles
on journai pages 86 and 87 and answer the questions on
Journal page 87,

For each of the given regular polygons, partners must
decide whether the polyvgon ean be used 1o croate o
regular tessellation. Have students use {heir Geametry
Templates to draw an example of cach tessellation. For
polygons that do not tessellate, the d rawing chould show
either an overlap or a gap in the design,

Students share their results from Lhe Journal page with
the class. Verily thal all students have discovered that
only the triangle, square, and hexagon can be used 10
create regular tessellations. The other two regular
polygons will not tessellate.

Have volunteers oxplain why they think there are unly
three regular tessellations. Fach angle in aregular
pentagon 1s 1087 No multiple of 108 cqualds 3607, so
there will be overlaps or gaps il pentagons are arranged
around a point. The angles in polypons with seven or
more =ides are too big, If three =uch polyvgons ure
arranged around a point. they will averlap, I only two

are used, there will be o gap.

Ongoing Learning & Practice

4 Playing Angle Tangle

(Student Reference Book, p. 258)

PARTNER ACTIVITY pp

Students play Angle Tangle to practice estimating and
measuring angles. For detailed instructions, see page 268 of

the Student Refercnce Book.

Polygon ' Tessellates? Draw an Example
{\-'_L'sar rm:_ ! _
N /,7\ /£
i ves o N
! ' ."\ ./ .“\ 7
triangle ‘-
i
i o1 yes
Dy square i
; no -
. pentagon;

| Regular Tessellations

Tt 4 seyular polygon

e

Regular Tessellations fem)

FPolygan Tessellates? Draw an Example
. {yes ornoj
I." '\_
Yers _ -
hexagon SN/ 5
— K J R
no - Y
i ' I |
I octagon VAN _//\_;
A TR RL 0 Solegeng ke s 1 greste eyl lessanlanon, -

Triangles, squares, and hexagons

-

Eplart bt v e 16 flese e TOTRE ponRagany

e 1y -,

feoan cvorlap For

eave A gap. and 4 pan CONS SrER
el podygons tha! have 7 or mone sules, 2 shapes

leave a gap and 4 shapes create an Geelag.
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| Math Boxes 3.8 \ 4+ Math Boxes 3.8 (Math Journal 1, p. 85)
1 ! . Maty T-Tl"lll L LR AT T N w ” . : .“ . Iy . . .
| FRDERFMGENT Ac 7y (@)
e i Mixed Review Math Boxes in this lessor,
s v, 54 | are parred with Math Boxes in Lessong 3.6
e ! and 3.16. The skill in Problem 1 is a
i compostte i : provequisite o Unit 4.
] !
th . .
|: : I P el T o LIS . ‘ ;
I s F cawe 3200 #Study Link 3.8 (Viah Masters, p. 24R)
: . F Cewl o BOO i
! . F Cwen e BOG | Home Connection Students calleet
P T i 8 e ) tesseilations. You may want tw allow
. T v 40,000,600

studenis more Lhan one night to complets
thiz assignment. Display their work in a

ks e I Ve s T ) ceie g
P AT el

] B Tesscliation Museum.
'i
[N 1
i
HE
' H ' S tm e e oo —_— -
3 - - - - -
Options for lndividualizing
. PNOYE Beverad mgh-supply .l‘;ti.'ij;; 5 n_l‘.'ur' i
. i ‘ UL OER ¢ | - - . -
i {‘ L Papes patlern hlocks, These are ulready cul to * ExmA PRACT]('E Makll’lg Tesse“atlons Wlth
! 1 '; [1he enrreet shipes and enlurs. They only necd | Pattern Blocks
i to b separated and glued dowa. _— ’ E
T Plessellmaris '™ is an evcellenr compnter : PR F T A0 - 15-30 min .
1 . . .
; pprogram for explorims tesselations ; ) Artuin! Students use pattern blocks to create
ikt ’ ' ¥ tesseliating patters, They trace taeir patterns
1
i : onto a prece of paper. cither by iracing around the blocks
T3E| ot by using the Geomet ry Template. They might eolor
. Lhir patteras in a way that emiplisizes repedting
! elements,
+ ENRICHMENT Reading about Polygons
L 1 That Tessellate
iky -

| rectangles. squares, trinngles, and circles, The cloak
made of circlos is unaceeptahle because it hasz open

j = ..., L
i SMALL-GROUE AU m 5-15 min
2 ‘ i Lileratare iink Read the following book with

i - " students
= .

: ! : A Cloak for the Boaner

: -l . . . . 3

¥ s . [ . Sicrverary: Tatlors design patchwork clouks made of
S
[
1]

‘ : Spaces. The tailors think uf a unigue way ti {ix the cloak.

! IMscuss why the patchwork clonks made of rectangles,
Suares, triangles, and hexagons did not have any apen
spaces. Ask, Why was thes not possible with the cloak
madde of cirelos?

Math Masters, p. 248

184 ynina Cevinnredsy Txphoriessonss itmd the Fnevsien Fieeer
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Prior Knowledge Assessment
Tessellaticn Checklist

Student Partners Create a pattern |Don't overlap {Don't have gaps
Table 1
A e . &
B N P =]
C e £ &
D Hyones - mmmrmm o meofm e
Table 2
E = & >
r 3 [ 2
G e @ ¢
H e o
1 [; }) i _‘[} T Ol P ———
Table 3
) " I @
K " [ o
Table 4
N " < L
O el ] [
Q e [l (el
Table 5
R 1_// o 2
5 / [ b}
T e P @]
U — > O
Table 6
N4 " o *
W L @ r
X L
Y L 4] g
V?uccessfully identifies idea { J{
1. g <0 = f} Jw)f?(
® had a general idea, but not fully able to explain it M{.{ﬂ\} b CiE) H M6 ne
Al P
O did not mention the idea the goe oA Jeo / SO0
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Pattern Blocks: Exploring Fractions with Shapes Page 1 of 1

: r

el

i@l T1IE

imatractions | descnption | instructions g prind ol

Clonpriright 33 1998 2000 Ircyviech, AN Righiz Reserved

Student M s tessellation
Student M is an advanced student, especially in math and science.

Motice how he creates designs with the shapes. This student
commented. “I made stairs and a tree.” He creates a pattern in
both instances. In the blue figure, this student creates a patiern
that must carry on over a large expanse to show a true pattern,

showing possible abstract thought.

hitp:/fejad best vwh netfjava/patterns/patterns j.shtml 1 1/1/2004
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Pattern Blocks: Exploring Fractions with Shapes Page 1 of 1

A h,/
AWAVAVAVAN
A b/
AVAVAVAVAN
A A/
A h/
NAVAVAVA
/N V4
AWAVAVAVA
A b/
instructions | description | instructions to print out

Copuright © JORR-20000 Lrcvicech, W Rischies Reseimved

Student B’s tessellation

Student B is an average student. She often participates in
discussions on math but she is not one of the top students when it
comes to math.

Student B creates a pattern; however, she only makes one row of
this pattern. If she went on further, she would have found that
she should have made rows of trapezoids and rows of triangles to
tform the tessellation rather than placing triangles next to the
trapezoids. She had the nght idea, but needed to take it further.
She also did not create a tessellation using only one shape.

http://ejad best vwh.net/java/patterns/patterns j.shtmi 11/1/2004
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Pattern Blocks: Exploring Fractions with Shapes Page 1 of 1

-
O

A
B

]
'L

instructions | description | instructions to print out

Copyright T JTORE8-2000  |eeyrecie AN Reghies Resemced

Student J's tessellation

Student J is a struggling student. He receives resource room
services and often needs extra explanation on math concepls

Student B creates an excellent tessellation in the bottom right
hand corner. His tessellation forms a pattern, has no gaps, and no
overlaps, However, the tessellation in the upper lefl hand corner

poses a problem. Student J tried to use one shape to form a
tessellation: however, by slanting the shapes he formed numerous
gaps, therefore not making it a tessellation. While the student
could have simply made regular rows of this shape. he chose to
slant the shape, which actually caused a problem.

http:#/ejad best vwh netjava/patterns/patterns j. shtml 11/1/2004
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 Explain how you know that

be used to create regular tessellations?
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these are the only ones.
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38 Use with Lesson 3.8.
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- lar tessellations?
a. Which of the polygons can be used to creale regu -
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4. Explain how you know that these are the only ones.

4

\Use with Lesson 3.8
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tessellations?

3. Which of the polygons can be used to create regular

i e, O ek 5
Etrmr}t’?i %Paufﬂ_ : %cpn:

4. Explain how you know that these are the only ones.

Use with Lesson 3.8.
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Name: -Exmphr" s""‘kﬂ'l’ Wb{' K  Date: ||/ F/O0
Every Day Math ! Mr. Heer
Create Your Own Regular Tessellation A

OO

Directions: In the box below, draw a regular tessellation. You may use pattern blocks 1o O
help in drawing the shapes. Answer the question that follows as well,

Write three reasons why the tessellation you drew is a regular tessellation.

LAl the  shapes create a

;H_b@f; Ne c:m/eﬂrmr& /)
+he p;:d“‘*'&'fﬁ

} \

j - - ; . . )
|_"‘|’ ALSCO NAs N Qans 1v7
I“"‘ N
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Every Day Math “ M. Heer

Create Your Own Regular Tessellation A

O

Directions: In the box below, draw a regular lessellation.  You may use pattern blocks to O
help in drawing the shapes., Answer the gquestion that follows as well.

1 - E

]
LI

Write tW reasons why the tessellation yvou drew is a regular tessellation.

r} :{I' '
d (i RN

1.
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Name: S‘h’quhng Sf“dﬂ'ﬂ'“bfk_}ata:__ I .\.- ?)j)ﬂ

Every Day Math— F Mr. Heer

Create Your Own Regular Tessellation A

<:> Directions: In the box helow, deaw a repular tessellation. You may use pattern blocks o ()

help in drawing the shapes. Answer the question that follows as well

Doge, Hiie forn

£ [‘,{i 4-|'E'r"'r"? ?
> Lonat s e
; _ .
hia Btk B }‘Il-l-]-(?.] '8
reqular polyge -

Write three reasons why the tessellation vou drew is a regular tessellation.

T .}’I.G.':)_Dﬁb_%
¥ % J\/ow_‘—hmj OUer1d0s.

v 3. T+ 15 e iO(THFf}”“}.
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Discussion of Student Learning

Through observation during this lesson and assessment after the lesson, it can be seen
that most students achieved many of the objectives for the lesson. However, some students only
understand some aspects of the lesson and need further instruction and modification to truly
understand the entire concept presented.

All the students gained some knowledge about tessellations through this lesson. By
looking at the prior knowledge checklist, it can be seen that all the students recognized patterns
in the tessellations, but not all of the students noticed that there were no gaps or overlaps in the
designs. Four students observed no overlapping and six students mentioned that there were no
gaps. Six students had some idea about overlapping and four had some idea about no gaps, but
these students did not explicitly state these ideas. Looking at the summative assessment sheets,
however, four students did not explicitly mention patterns and five had difficulty drawing a
pattern. All the students successfully identified the qualities of no gaps or overlaps in their
statements. These results show that the students could identify some qualities of tessellations but
some students need more work with applying patterns.

By observing students’ computer generated tessellations, it can be seen that some
students apply the ideas of no gapping and no overlapping and some need more work on these
areas. Student M’s tessellation (exemplary student work) reflects a pattern, no gaps, and no
overlaps. Student B’s tessellation (average student work) also reflects these qualities; however,
if the student would have went further with the tessellation she would have seen that the pattern
would not be the same at each vertex. To remedy this situation, I could have had students tile the
entire surface. This would have shown the students the full pattern and not forced them to think

abstractly until they developed the concept fully. One of student J’s tessellations (struggling



student work) contains all the elements stated in the lesson, however, his second tessellation has
gaps. The student tried to make a tessellation out of one shape, but he slanted the shape causing
a problem. Again, I could have had the student tile the entire surface to better illustrate where
the gaps occur. | could have had the student try to fit another shape in the gaps, and when this
failed, asked him to try to turn his shapes to see if that would work.

Many students were trying to create elaborate designs, such as Student J, and a better
direction would have been for students to “cover the entire square with one shape” and if they
successfully achieved this, to “cover the entire square with two shapes.” To better identify what
a pattern is, I could have had cutout sections of a tessellation and shown students that no matter
what lines | cut on, the pattern would still be the same. While creating their tessellations, I could
then have told students to imagine cutting out different sections and reminded them to make sure
that each cutout would be similar.

The more complicated students made their tessellations, the more errors seemed to occur.
In general, when students used only one shape, they were successful in creating tessellations.
The more shapes students included, the more mistakes occurred. To remedy this, | could have
given students a shape such as a hexagon to start with and had them first tile the surface with that
shape. Then I could have given them another shape, then two shapes, and so forth until they
could successfully complete each step.

Looking at journal pages eighty-six and eighty-seven, it can be seen that students had a
general knowledge about tessellations after creating their own tessellations on the computer.
Errors seem to occur more in dealing with the manipulatives rather than the actual identification
of the tessellations. From the sample of an exemplary student, an average student, and a

struggling student, it can be seen that all the students are able to successfully identify regular



polygons. Looking at the work of the entire class, only two students circled the other triangle as
a regular polygon. To remedy this, | could have given the students protractors to determine the
measure of the angles of this triangle to show that all the angles are not the same.

The journal pages also show that all students could identify whether or not triangles,
squares, pentagons, and octagons could tessellate. The struggling student, however, incorrectly
classified the hexagon. Looking at the student’s paper, it can be seen that the drawing of the
images caused difficulty. If the student had manipulated the pattern blocks or templates in a
different rotation, he would have been able to see how the tessellation could form. To remedy
this situation, students could have continued to use the web-site to discover the answers to these
shapes. Instead of dealing with difficult manipulatives, students could have answered these
questions using the web-site to tile the entire surface and printed their results. Furthermore, this
student answered question three (“Which of the polygons can be used to create regular
tessellations?”) correctly, however his drawings do not support his answer. This student may
have copied, may have overheard me saying this answer, or may have simply written the answer
incorrectly. To improve this situation and test for true understanding, students should have
answered question four. This student did not answer question four, however, leading to
inconclusive results. Did the student just run out of time? Did the student not understand? To
test the student’s knowledge, students could have demonstrated and stated orally why these
shapes were the only regular polygons to tessellate. Students should have been given more time
to finish if needed as well.

The exemplary student and the average student all drew their tessellations and identified
them correctly, however, the average student did not justify question four. Once again, the

student may have run out of time or may not have understood the answer. Again, to fix this



problem, all students should have stated orally or in writing a reason for their answers. The
exemplary student also identified the regular polygons, which some other students did not do.
This shows that the directions given were not sufficient. | should have explicitly stated for
students to write the names of the polygons on the lines as well as answer question four. Extra
time should have been given for all students to answer all of the questions as well to truly find
out if students understand the concept.

Interestingly, looking at the average student’s work, it can be seen that higher-level
thinking and problem solving were taking place. On the bottom of the student’s paper, a solution
to the octagon problem was sketched using triangles. This shows that the student was thinking
of ways to make these shapes form tessellations. This would be a great extension activity to pose
to students: “If you could add one other shape, could you make the octagons and pentagons
tessellate?” This question could have led to higher order thinking for all students.

The summative assessment taken two days after the lesson showed interesting results.
Nine students answered all the questions correctly. Ten students answered three out of four
questions correctly. Of these ten students, five drew their tessellations incorrectly, and five
explained their tessellations incorrectly. No students answered both sections incorrectly, showing
that all students have some grasp on the information but only nine of the nineteen assessed
achieved full success.

From these results, it can be seen that approximately half of the students fully understand
the concept of tessellations. A quarter of the students do not understand how to draw a
tessellation, and a quarter of the students do not fully understand the explanation of what a
tessellation. Looking at the differences between the exemplary, average, and struggling student

work, it can once again be seen that the more complex students make their tessellations, the more



errors occur. For instance, the exemplary student uses only one shape. The average student uses
two shapes, and the struggling student uses three shapes. A way to modify this assignment to
increase success is to tell the students to only use one shape. Also, the struggling student uses a
trapezoid, a shape that is not a regular polygon.

For all students to achieve success, more scaffolding needs to take place. First, students
could have been given the option of using only a triangle, a square, or a hexagon. They could
have been instructed to tile the entire surface as well. Once students achieved success with this
task, then they could have used two regular polygons. If students achieved success with this,
then they should understand the concept of patterns and regular polygons, and then they could
have been given the summative assessment which requires them to use all of these skills. By
including ideas such as the cutout section and using only one shape, students should successfully

create patterns and tessellations.

Based on the results of the prior knowledge checklist, the computer-generated
tessellations, the journal pages, and the summative assessment worksheet, it can be seen that
about half of the class grasps the concept of tessellations both verbally and through drawing.
The other half however does not fully grasp the idea of patterns. Students may first need to
identify the characteristics of patterns, identify patterns around them, and then practice creating
patterns prior to this lesson. By having students practice patterns, modifying the lesson to only
one shape, and teaching the idea of cutting out sections of tessellations, all students should be

able to achieve the objectives with one-hundred percent accuracy.
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Lesson Reflection

Using assessment results to understand student learning, instruction, and future goals is
an essential aspect of teaching. One must identify the strengths and weakness of a lesson based
on the theoretical foundation, feedback from others, and above all, evidence of student learning.
Looking at the assessment results of this lesson, it can be seen that overall, this lesson was
effective because all of the students gained some conceptual understanding. The conceptual
goals for this lesson include students understanding how to recognize a tessellation,
understanding the qualities of tessellations, and being able to apply these understandings in their
own tessellations. All students gained some understanding of what a tessellation is and how to
identify and draw tessellations through the anticipatory set, the use of the pattern block web-site,
and the tessellation song. To make this lesson effective for all students, modifications such as
identifying patterns prior to the lesson, using only one shape, and tiling the entire surface should
be applied.

Some strengths of this lesson include the anticipatory set, the use of the pattern block
web-site, and the tessellation song. Based on the prior knowledge checklist, it can be seen that
showing real tessellations helped all students identify patterns and some students identify that
there were no gaps or overlaps. By showing the students real objects, Piaget’s idea of
manipulatives at the concrete operational stage is supported. These items prevented other errors
from occurring since | referred students back to these items when their tessellations were
incorrect. Furthermore, looking at the prior knowledge checklist, it is seen that students used one
another’s ideas to develop their own ideas about tessellations. When students identified that

tessellations do not have gaps or overlaps, these statements usually occurred from groups sitting



by one another. These results support Vygotsky’s ideas about social interaction, as students
discovered each other’s ideas and included them into their repertoires.

The use of the pattern block web-site was a definite strength of this lesson. Looking at
the journal pages and the summative assessment sheet, it can be seen that students had difficulty
manipulating their templates and pattern blocks to draw their own shapes. Many errors occurred
simply because of a lack of fine motor skills. With the web-site, however, no overlapping
occurred, and it was easy to see when students made gaps or did not establish patterns. These
images could be modified easily, leading to correction and success. This aspect of the lesson
supports Van de Walle’s ideas since students were imposing their ideas on a model, were
working with other students through cooperative learning, and using only one or two colors for
tessellations.

The third strength of this lesson was the tessellation song. Not only did this song liven up
the lesson, but it truly acted as a device for remembering characteristics of tessellations.
Students sang this song as they created their own tessellations to help them remember the three
main points. However, some students may have sung without truly understanding the concepts
of the song. For instance, some students sang about patterns but did not apply this concept in
their own tessellations. To improve this aspect of the lesson, students could be asked to create
examples of each section of this song to better connect the concept with the language and create
their own ideas of what tessellations are.

Half of the class fully grasped the entire concept of tessellations. For the other half, the
lesson was only partially effective. The summative assessment results show that five students
had difficulty identifying patterns verbally and five students had difficulty identifying patterns

through drawings. Students should first be required to discuss the characteristics of patterns and



identify numerous patterns in the school, at home, and throughout the community. Since
patterns can be a difficult concept to grasp especially when patterns are elaborate, this topic must
be discussed prior to the lesson. Students could create their own patterns through drawings and
manipulatives. The error occurred in the fact that I moved through Bloom’s Taxonomy too
quickly. I introduced knowledge and then almost immediately wanted students to use
comprehension and application levels without first testing the knowledge level. First, I should
have made sure that all the students could work on the knowledge level, and only then started to
introduce higher levels of thinking.

To make this lesson effective for all students, additional scaffolding must also take place
with explicit directions as supported by Vygotsky’s zone of proximal development. Students
should first be required to make tessellations out of one shape to make sure they understand the
tiling of an entire surface. Then, once students master this skill, they can move on to more
advanced tessellations. Students must also tile an entire surface. In doing so, they will be able to
better see where errors occur in pattern formations.

Time constraints limited this lesson; however, for all students to be successful, the lesson
should either be carried over to another day or extended to ensure student success, the ultimate
goal. Students did not get the opportunity to explore higher-order thinking as shown by
Bloom’s Taxonomy or use whiteboards as shown by Henry, Henry, and Riddoch. The
Cooperating Teacher mentioned that the lesson went well, but some students did not understand
the directions for the journal pages. For this section, | explained the directions; however, | did
not effectively model what | wanted the students to do. | should have walked students through
the first problem as a class, walked them through the second problem in a more independent

fashion, and then allowed them to work on their own. By giving clearer directions and modeling



these directions, less time may have been spent with the journal pages, and more time could have
been spent with whiteboarding and inquiry.

This lesson was successful in the sense that many students achieved all of the stated
objectives. However, success must be measured by all students mastering a topic; therefore, this
lesson is halfway to complete success. The anticipatory set, the pattern block web-site, and the
tessellation song all helped students gain greater understanding of tessellations as shown by
assessment evidence. In the future, areas such as pattern knowledge, tiling the entire surface,
using only one shape, providing additional scaffolding, and modeling directions should lead to

increased student understanding and success.

Table of Contents




