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Known throughout the country for motivating and engaging teachers and students, Brad has co-
authored over a dozen books that provide easy-to-teach yet mathematically rich activities for busy 
teachers while teaching full time for over 30 years. In addition, he has co-authored over 40 teacher 
training manuals full of activities and ideas that help teachers who believe mathematics must be both 
meaningful and powerful. 
 

Seminar leader and trainer of mathematics teachers 
¨ 2005	California	League	of	Middle	Schools	Educator	of	the	Year	
¨ California	Math	Council	and	NCTM	national	featured	presenter	
¨ Lead	trainer	for	summer	teacher	training	institutes	
¨ Trainer/consultant	for	district,	county,	regional,	and	national	workshops	
	

Author and co-author of mathematics curriculum 
¨ Simply	Great	Math	Activities	series:	six	books	covering	all	major	strands	
¨ Angle	On	Geometry	Program:	over	400	pages	of	research-based	geometry	instruction	
¨ Math	Discoveries	series:	bringing	math	alive	for	students	in	middle	schools	
¨ Teacher	training	seminar	handbooks	for	elementary,	middle,	and	secondary	school	
 

Available for workshops, keynote addresses, and conferences 
All	workshops	provide	participants	with	complete,	ready-to-use	activities	that	require	minimal	
preparation	and	give	clear	and	specific	directions.	Participants	also	receive	journal	prompts,	
homework	suggestions,	and	ideas	for	extensions	and	assessment.	
	
Brad's	math	activities	are	the	best	I've	seen	in	38	years	of	teaching!	
 Wayne Dequer, 7th grade math teacher, Arcadia, CA  
“I	can't	begin	to	tell	you	how	much	you	have	inspired	me!”	
 Sue Bonesteel, Math Dept. Chair, Phoenix, AZ 
	“Your	entire	audience	was	fully	involved	in	math!!	When	they	chatted,	they	chatted	math.	Real	
thinking!”	
 Brenda McGaffigan, principal, Santa Ana, CA 
“Absolutely	engaging.	I	can	teach	algebra	to	second	graders!”	
 Lisa Fellers, teacher 

Brad Fulton 
E d u c a t o r  o f  t h e  Y e a r  

¨ Educational consultant 
¨ Author 
¨ Keynote presenter 
¨ Teacher trainer 
¨ Conference speaker 

	PO	Box	233,	Millville,	CA	96062	
(530)	547-4687	

b r a d@ t t t p r e s s . c om 	
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Like my activities? How about giving me a favorable 
rating on the Teachers Pay Teachers 
website? Four stars would be much 
appreciated and would help me sleep better at 
night. 

Like me even more? Then please don’t make copies 
for your colleagues. I know it’s tempting 
when they say, “Wow! Groovy activity! Can 
I have a copy?” But this is how I make my 

money, and why are they still saying “groovy” 
anyway? 

If we make copies for our friends, can we 
honestly tell our students not to copy or take 
things that don’t belong to them? (Ouch!) 

Half priced site licensed copies are 
available on the TPT website. Please 
encourage them to take advantage of 
this affordable option. Okay? 

Thanks and happy teaching, 

Brad J 
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a) Effective staff development 
 
b) Affordable staff development 

c) Ongoing staff development 

d) ALL OF THE ABOVE! 

 

¨ Effective because they are classroom-tested and classroom-
proven. These popular DVDs of Brad’s trainings have been utilized 
by teachers throughout the country for years. 

¨ Affordable because they are site-licensed. Buy only one copy 
for your whole school, print as many copies of the handouts as you 
need.  

¨ Ongoing because when you hire new staff, simply hit “play” and 
the training begins. There’s no need to bring back the consultant. 

ww w . t t t pr es s .c o m  
br a d@ tt t pr e ss . c om  

Great DVD 
presentations offer 

quality mathematics staff 
development at a 

fraction of 
the cost! 
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F u n c t i o n  F u n  
Part 5: The King’s Pathway 

 
 
Overview: 
This activity is part 5 in a five-part series on 
developing an understanding of and proficiency 
with functions.  
Part 1 offers an introduction helping students to 
understand the concepts of slope and y-intercept 
when integrated across a multi-representational 
approach that includes visual, graphical, tabular, 
linguistic, and equation models. 
Part 2 helps the student develops even greater 
proficiency as negative and fractional slopes and 
y-intercepts are encountered.  
Part 3 gives students an opportunity to apply 
their understanding of functions in tackling three 
realistic problems: “Banking on Functions”, “The Great Yo-yo Festival”, and “A Nutty 
Function.” 
Part 4, Quadratic and Cubic Functions, focuses on these two types of non-linear 
relationships: quadratic (ax2+bx+c) and cubic (ax3+bx2+cx+d). This section is geared 
toward an algebra 1 course and is appropriate for high school or advanced middle school 
students. 
Part 5, The King’s Pathway, provides an engaging project your students can do to 
create their own beautiful functions based on their work with the previous sections. 
Adaptations allow students from elementary, middle, and high school levels to 
succeed in making projects that are engaging and empowering examples of the beauty 
of mathematics. 

 
Procedure: 
1. Students will need to have completed at least Function Fun 1 to develop the skills and 

understanding necessary to complete their project. I have done this with 4th and 5th 
grade students who had only worked with functions involving positive slope and y-
intercept studied in Unit 1. My middle school students had also competed Unit 2 on 
using negative and fractional slope and intercepts and were able to create more 
advanced functions. Some of my high school level students had also explored the non-
linear functions from Unit 4, and you will see this reflected in the quality and rigor of 
their projects. Here are some examples: 

Required Materials:  
ý Drawing paper or King’s 

Pathway template 
ý Rulers 
ý Grid paper or pattern blocks 
ý Colored pencils, crayons, or 

markers 
Optional Materials: 
o Calculators 
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A project by a 4th grade student. 
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A linear model from an 8th grade student 
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An 8th grade student explores a quadratic function; the King’s Patio! 
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An advanced 8th grader created a cubic function using software; the King’s Cube? 
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2. Acquire the materials.  

a. Students will need blank drawing paper. I used 11” by 17” printer paper. 
b. Middle school and high school students will need pencils as well for the design 

stage. Elementary students will need scissors and glue sticks. 
c. Students will need something to color their projects. My middle schoolers used 

colored pencils. The elementary students simply used colored construction paper 
which made the project go more quickly for them. 

d. I borrowed pattern blocks from the primary teachers on my campus, and the 8th 
grade students traced around the shapes. This is very time consuming but 
inexpensive. You can also purchase the polygon shapes as stickers. Here is one 
source: 

www.eaieducation.com 
3. Next I show students examples of functions. Even though they have done this already, 

it is a crucial step. As we look at a function, we try to dissect it to see the slope and y-
intercept. This is shown on the following page. Then I provide four more examples. 
There are duplicate copies; one is for student practice and the other shows the solution. 
These are printed in black and white for better copy quality. 

4. Give students one or more of the practice examples. Have them study them 
individually and then discuss them in small groups. Then they can report their findings 
for the whole class to verify their work. 
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1	

2	

3	

The	original	pattern	

The	dissected	pattern	
Formula:	y	=	3x	+	1	

one	slope	unit	

two	slope	units	

1	

2	

3	

y-intercept	

y-intercept	

y-intercept	 three	slope	units	

3x	+1	



©	2019	by	Brad	Fulton	and	TTT	Press	 	13	

Example 2  Name______________________________ 
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Example 2 

One	slope	unit	of	4	tiles	plus	
an	extra	intercept	of	2.	

Two	slope	units	of	4	tiles	plus	
an	extra	intercept	of	2.	

Three	slope	units	of	4	tiles	
plus	an	extra	intercept	of	2.	
	
Formula:	y=4x+2	
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Example 3  Name______________________________ 
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Example 3 

One	slope	unit	of	3	tiles	plus	
an	extra	intercept	of	5.	

Two	slope	units	of	3	tiles	plus	
an	extra	intercept	of	5.	

Three	slope	units	of	3	
tiles	plus	an	extra	
intercept	of	5.	
	
Formula:	y=3x+5	



©	2019	by	Brad	Fulton	and	TTT	Press	 	17	

Example 4  Name______________________________ 
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Example 4 

One	slope	unit	of	6	tiles	plus	
an	extra	intercept	of	2.	

Two	slope	units	of	6	tiles	plus	
an	extra	intercept	of	2.	

Three	slope	units	of	6	
tiles	plus	an	extra	
intercept	of	2.	
	
Formula:	y=6x+2	
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Example 5 Name______________________________ 
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Example 5 

One	slope	unit	of	5	tiles	plus	
an	extra	intercept	of	1.	

Two	slope	units	of	5	tiles	plus	
an	extra	intercept	of	1.	

Three	slope	units	of	5	
tiles	plus	an	extra	
intercept	of	1.	
	
Formula:	y=5x+1	
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5. Next, give the students the instructions. Two versions are provided according to grade 

level. 
a. The elementary version is what I used with 4th and 5th graders. The graph and t-

table are provided. In addition, I provided many colors of 1’ squares cut with a 
template at my school. You can also use convenient but more expensive adhesive 
stickers mentioned in step 2d. I have also provided ¾” squares on page 25. A less 
expensive sticker option would be to buy packages of decorative stickers from 
Dollar Tree. These might have smiley faces or flowers or some other design on 
them, but there is no rule that students must use polygons.  
The elementary students were only required to incorporate one shape into their 
project and only had to create one t-table, one graph, and one formula. They were 
assessed only on the mathematics of the project. 

b. The middle school version requires more measurement as I gave my 8th graders 
blank paper. They had to trace pattern blocks and draw their own t-tables that 
were aligned and evenly spaced. I provided graph paper, but some students opted 
to draw their own graphs for extra credit. 
The middle school students were required to use at least three distinct polygons 
in their design. Thus they needed to have tables, graphs, and formulas for all three 
shapes plus for the total number of polygons as well. They were assessed on the 
mathematics, measurement, and aesthetics. I’ll address assessment in more detail 
later. 



©	2019	by	Brad	Fulton	and	TTT	Press	 	22	

Elementary instructions: 
1. Design a pattern that grows by the same amount with every step. This will be the 

slope of your function. In this example, each step increases by three squares. You 
can use grid paper to design your function and then color it and cut it out. 

 
2. Now go back and add something to the beginning of each pattern. This will be the 

y-intercept of your function. Here one square is added to each term of the function. 

 
3. The formula for this function is y = 3x + 1. 
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4. Now make a t-table for your function showing how many tiles are in each step. 
Then use your pattern to predict steps 0, 4, and 5. Finally, use your formula to 
calculate the number of tiles in step 100 of your function. 

 
5. Graph your function as shown here. 

 
6. Remember to write your name on your beautiful project. 
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	 x	 y	

	 0	

	 1	

	 2	

	 3	

	 4	

	 5	

	 :	

100	

Formula:	____________________	
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Elementary Assessment 
It’s a good idea to show the students how their projects will be assessed. Two grade sheets 
are provided, or you can make your own incorporating your own requirements. 
 

 
a. Mathematics: 50% 

1. Tables: Steps 0, 1, 2, and 3 are correct. 
2. Graphs: Axes are labeled and function is correctly graphed. 

3. Formula: Slope and intercept are correct and written in correct notation. 
4. Step 100 is calculated correctly. 

b. Measurement: 25% 
1. Centered title 

2. Alignment of pictures 
3. Your name is clearly displayed 

c. Esthetics: 25% 
1. All parts are straight and evenly spaced. 
2. Spelling: No spelling errors 

 
 Total grade: _______________ 

 

 
 

Mathematics: 
1. Tables: Steps 0, 1, 2, and 3 are correct. 

2. Graphs: Axes are labeled and function is correctly graphed. 
3. Formula: Slope and intercept are correct and written in correct notation. 

4. Step 100 is calculated correctly. 
 Grade: _______________ 
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Middle grades instructions 
1. After students have completed Function Fun 1 and Function Fun 2, and have done 

the problems on pages 12 through 20, they are ready to design a function of their 
own. Provide them with copies of the following pages (29-32) of instructions. 

2. Explain that they have been asked to design a pathway using polygon tiles that 
tessellate; that is, they must tile together with no gaps. They must use at least three 
different types of polygons in their design as in the examples below. 

3. Go through the instructions with them. You may want to model the creation of a 
design or your own. A good goal for their first day is to design their pathway. As 
soon as a student completes this step, I like to have the entire class gather around 
to see the model. They will learn much from one another, and this will save you a 
lot of remediation later on. Students who get to this stage should record their work 
as the class ends. My students took a picture on their phones. 

4. The next day the students worked on the layout of their project. Depending upon 
the complexity of their design, this might be done in one or two class periods.  
As soon as one of the students is ready, I show the students how to lay out their 
three steps so they are evenly spaced. First they measure the height of their path as 
shown. Then they allow for a bit more and draw three temporary and light guide 
lines on their paper. These will be used as baselines for their steps and will be erased 
later. 

 
5. Once the three steps are drawn, I have students outline them in pen or permanent 

marker. Then the guidelines can be erased. 
6. Next students can create their tables. They can also graph their functions using the 

grid provided. Two sizes of graphs are provided. Some of my students opted to 
draw their own graphs for extra credit! This will take the third or fourth day 
typically. 

7. Then I showed them how to center their title and name. They drew guidelines for 
this and found the center by folding their paper left to right. Then they found the 
center of their title or name and worked from the center letter or letters out toward 
the left and right sides. 

8. Lastly they colored their projects remembering to color match the polygons, tables, 
and graphs. This was done on day 3 or 4. I also allowed students to do this part at 
home if they wished. They attach the grade sheet to the back. 
 

If	this	is	3	½	“	tall,	draw	parallel	guidelines	
4”	apart.	
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Assessment 
Though students spend many days on this project, very little time is required for 
assessment. First of all, many of the problems have been fixed during the design stage as I 
walked around the class working with students. Secondly, there is a degree of self-
assessment possible. If the formulas for each separate 
polygon add up to the formula for the total number of 
polygons, then likely all the steps and the math involved at 
getting there are correct. That is how I check the math 
portion of their grade.  
I do a visual check on their measurement accuracy. Your eye can detect a line that is 1º out 
of level or a discrepancy of a single millimeter between two parallel lines.  
The aesthetics are also checked visually. Is the coloring consistent and does it show a 
reasonable investment of effort and time? Are their spelling errors? Are extraneous lines 
erased? 
If I find an error, I simply circle 
that requirement on the grade 
sheet. For example, if they failed 
to calculate step 100 correctly 
and there was a spelling error, I 
circle those and adjust the grade 
accordingly as shown here. 
I don’t take time to write 
comments. Students can find the 
mistake themselves or ask me. 
They are allowed to accept their 
grade or fix the errors and 
resubmit it. 
Decide how many points the project is worth so that you can adjust the category grades 
accordingly. 
My middle schoolers typically take about 3 to 5 days on this project. Though that may seem 
like a lot of time to dedicate to one lesson, I have found that they grow immensely in their 
understanding of functions during this time. They are investing multiple days do dive 
deeply into an exploration of a single function. Prior to this they have had ongoing 
classwork and practice opportunities with many other functions. 
The time invested has multiple payouts. In addition to the detailed exploration of functions, 
they are developing crucial measurement skills applied in a real context. In addition, they 
are cognitively and affectively engaged in mathematics as their appreciation for its beauty 
grows. 
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The  King’s Pathway Project Name______________________________ 

 
You will be designing a pathway using polygon tiles. Your pathway should be composed 
of a repeating pattern that fits together with no gaps as in the example below. 
1. Begin by creating a shape using at least three different types of polygons. This will be 

the slope of your function. Then make three of these and tile them together as shown. 
(They are shown separated for clarity.) 

 
2. Next create something different at the beginning of your pathway in a different 

arrangement. This will be the y-intercept of your function. Do not introduce a new type 
of polygon to create your y-intercept! 

 
3. You have designed step three of your function. Step one would be one of the tiling units 

plus the y-intercept unit. Step two would have two tiling units and the intercept. Step 
three has three of the tiling units and the y-intercept unit. The first three steps are shown 
here. 
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4. Notice that the tiling unit is composed of six polygons, and the intercept has three. This 
means that the formula for the entire function is y = 6x + 3 or f(x) = 6x + 3. 

5. Now you will transfer your design to drawing paper. You will draw steps 1, 2, and 3 of 
your function. You can trace around the tiles to do this. Align the three steps on the left 
side as shown in the example above. Space them out evenly. 

6. Color each type of polygon a different color. 
7. Make a table for each type of polygon and one for the total polygons. Use the same 

colors you used in the previous step. Your tables should include steps 0, 1, 2, 3, and 
100. The formula should be written below each table. Align the tables and space them 
evenly. 

8. Graph the function for each polygon and for the total. Graph each function in the same 
color that you used in steps 6 and 7. 

9. You will be assessed using the following scale. You will cut this out and attach it to the 
back of your project for grading. 

 
 

 
 
a. Mathematics: 50% 

1. Tables: Steps 0, 1, 2, and 3 are correct. 
2. Graphs: Axes are labeled and functions are correctly graphed. 
3. Formulas: Slope and intercept are correct and written in correct notation. 
4. Step 100 is calculated correctly. 

b. Measurement: 25% 
1. Centered title 
2. Alignment of tables and pictures 
3. Lines are parallel and perpendicular 
4. Your name is clearly displayed 

c. Esthetics: 25% 
1. Coloring: Coloring is neatly done and polygons are matched to their table and 

graphs. 
2. Spelling: No spelling errors 
3. Line quality: All lines are straight instead of drawn freehand. 
4. Erasures: Unwanted lines are completely erased. 

 
Total grade: _______________ 

#	
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 1	

2	

3	

	

The Kings Pathway 
By Your Name 
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If you  wish to have students explore quadratic or cubic functions, you  should first have 
them complete Part 4: Quadratic and Cubic Functions of the Fun with Functions series. 
That will explain how to find the equations for second and third degree functions. The main 
difference between the King’s Pathway and the King’s Patio, is that instead of growing in 
one dimension such as length, the steps will grow in length and width. This creates two 
dimensional growth shown on page 9. Page 10 shows a shape that grows in three 
dimensions: length, width, and depth.  
A student once asked me if it was possible to draw a function that illustrates growth beyond 
three dimensions. I explained that you would need to show it growing in length, width, 
depth, and quantity. She then drew this function that not only doubles its length, width, 
depth with each step but also grows in quantity in those three dimensions as well. There 
are twice as many going across, up, and back. Thus it shows six-dimensional growth. After 
laboring a long time on deriving the equation of the function, she was embarrassed that it 
is simply y = x6, just as she designed! 

 

Two	times	as	wide,	
tall,	and	deep,	and	
twice	as	many	across,	
upward,	and	back!	

Three	times	as	wide,	
tall,	and	deep,	and	
three	times	as	many	
across,	upward,	and	
back!	

Original	
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If you liked this activity, you might also like some of the 
other lessons available in my TeachersPayTeachers store. 
Simply search for “Teacher to Teacher Press”. 
You can also find many free and inexpensive resources on 
my personal website, www.tttpress.com. Be sure to 
subscribe to receive monthly newsletters, blogs, and 
activities. 
Similar activities include: 
• Function Fun, Parts, 1, 2, and 3 – Students as young 

as 4th grade have learned and understood linear 
functions when presented in this multi-
representational approach. 

• Losing Your Marbles – A linear functions activity 
that helps students see slope, y-intercept, domain, 
range, and more! 

• Milk Carton Apartments – Linear functions made 
simple for younger and struggling students. 

• Sounds of Summer – Even the chirping of a cricket 
can be expressed as a linear function that relates to 
temperature in this fun and scientific activity. 

Feel free to contact me if you have questions or 
comments or would like to discuss a staff development 
training or keynote address at your site. 
Happy teaching, 
	

Brad 
	


