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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. 

5. 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. 

 
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 Ideas 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. 

3. 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. 

4. 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 I would do this lesson again, I would have students use only one shape to create their 
tessellations.  Once I 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. 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.  Volume 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.shtml 
 
 
 
 



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 Idea 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 a regular 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). 

**If I would do this lesson again, I would have students use only one shape to create their 
tessellations.  Once I 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. “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.” 

2. Once the students’ desks are cleared, I 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. 

3. 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.   

 
 
 
 
 
 
 
 
 
 
 

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

5. I will tell the students that I am going to give everyone a minute to think to themselves 
what is similar between these items.  When I 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.  

6. “I 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. 

7. 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. 

8. 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. 

Items used to show what a 
tessellation is during the 

anticipatory set 



10. 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.” 

11. Write the word on the board. 
12. Have students repeat the word three times with the teacher, and then state the three 

characteristics out loud again and have students repeat. 
13. Explain to students, “When I have to remember or say a big word, I often make a song for 

that word, so I made a song for tessellation.”   
14. Pass out the song lyrics. 
15. Explain that I will sing it first and then students should join in. 
16. Sing the song “Tessellation  Tessellation, forms patterns all around/ Tessellation 

Tessellation, no gaps or overlaps found” 
17. Have students sing along a second time. 
** If I were to do this lesson again, I would make sure to have students identify examples and 
non-examples so that I am sure they understand the concept and are not just repeating the 
song.** 
 
 
 
 
 
 
 
 

 
 
 
 
 

Main Activity #1 (estimated time 20 minutes): 
1. 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. 
2. 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). 

 
 
 
 
 
 
 
 
 

Here is a picture of 
one student singing 

the Tessellation Song! 

A television/computer 
connection aids in the 

explanation of directions. 



4. 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.” 

5. Explain that once they have their puzzles, they must let Mr. Heer or I 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. 

6. Have students restate the directions. 
7. Remind students that they need to be quiet in the hallways and Media Center because 

classes are still going on.   
8. Call tables to line up quietly at the door.   
9. 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. 

**I 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. 
** I included this activity at the end of the lesson.  I told students to find an item around 
school or home that is a regular tessellation and report it back to me on Wednesday 
morning.** 
**If I were to do this lesson again, I 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. 

** I 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 I 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 I 
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. 

   
 
 
 
 
 
 
 
 
 
 
 
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. 

5. Give each group a white board and tell them they may begin.   
6. During this time, the teacher will be walking around the room observing student ideas. 
7. After ten minutes, perform the clapping rhythm. 
8. 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. 

Here, a student uses pattern blocks to 
answer the questions on p. 86 and p. 87 



** I 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, I put four squares on the 
overhead, and asked the students “Why do only triangles, squares, and hexagons form regular 
tessellations?”  I had students think to themselves and then I called on students to share.  A 
few students mentioned size, so I guided them to think about the measure of the angles, 
having them restate that an equilateral triangle has 60 degree angels.  I then performed step 
10.** 
**If I had the opportunity to do this lesson again, I 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. I 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 I want you to share your ideas with the 
person next to you.  When I call out share, I want you to share with your group, and then I 
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: 
• Students can be given more complex pictures of tessellations using multiple shapes (ex. 

Escher’s lizards) to use throughout instruction. 
• After the lesson, students can research Escher and draw Escher type tessellations instead of 

regular tessellations on the independent practice sheet. 
Students with Disabilities: 

• Students can be given their own set of pattern blocks for easier manipulation as well as a way 
to express ideas. 
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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. I 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 I 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, I 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, I 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.  I 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 I 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, I explained the directions; however, I did 

not effectively model what I wanted the students to do.  I 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. 
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