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1 Problem Formulation 

1.1 Introduction 



Problem Formulation allows for the problem and objective to be identified by the client to be 
clearly defined using the background given. Team Fruition created a black box diagram shown in 
Figure 1-1 that paraphrases the design process.  

1.2 Background 
Zane Middle School requested for a visual depiction of a mathematical sequence or concept, 
such as Pi or the Fibonacci Sequence, to be placed in a rectangular plot at the entrance of the 
school campus where students are dropped off. The client hopes to show the beauty in the 
creativity of math and numbers through a kinesthetic activity related to the final design. Students 
also can spend time observing and/or using the final design on their own without an attached 
lesson during recess and outside of school hours.  

The concept for this project was proposed by Terra Pennsy (pennsyst@eurekacityschools.org), a 
7th grade math teacher at Zane Middle School. She requested that the final design be 
implemented outside of the math classrooms, however upon further discussion with Trevor 
Hammons, Zane Middle School counselor, the rectangular plot in front of the student drop-off 
area was determined to be the best location. 

1.3 Objective 
The objective of this project is to design a visual depiction of a mathematical sequence or 
concept that can be used in a kinesthetic math lesson for Zane Middle School. The design of our 
project will be dependent on the wants and needs of our client.  

 

Figure 1 The black box diagram shows a simplified version of the design process. 

2 Problem Analysis and Literature Review 
2.1 Introduction 
This section details an initial analysis of the problem, as well as a literature review of any useful 
information towards the goal of understanding the problem and potential solutions.  The 
literature review will focus on information regarding the curriculum of the students at Zane 



Middle School, and factors involving the general materials which may be required in many of the 
potential solutions, as well as other factors with pertinence to the project. The problem analysis 
identifies and organizes specifications, considerations, criteria, usage, and production volume of 
the design. Some of these factors are implied by the project and specified by those in charge, 
others are identified by the group as important factors in the generation of a successful design.  

2.2 Problem Analysis 
2.2.1 Specifica,ons 
Specifications are factors that must be implemented into our design project but are not 
measurable criteria. The specifications identified by the group, which come from the context of 
the project include the location of the project, and regulations inherent in work being done in a 
school zone. In regards of the location, it will be at the front of the staff and student drop-off 
zone.  

2.2.2. Considera,ons 
Considerations are factors to take note of regarding the rest of the project. A minor consideration 
is that the school colors are red and gold, which it may be polite to include in the design. The 
specified location must also be considered as a factor that is important in decision making about 
the project, because it so happens that it is a primary entrance location.  

2.2.3. Criteria  
 Introduc*on 
Criteria are those factors which can be measured and implemented as fundamental aspects of the 
project. These criteria must be measurable for means of rating a potential solution. 



Criteria Table 

Figure 2: Criteria table 

  

Usage 
The proposed design will be considered by Zane Middle School to enhance the learning of 
students and the visual appeal of the drop-off zone in front of the school. 

Produc*on volume 
One math path will be implemented on Zane Middle School campus. 

2.3 Literature Review 
2.3.1 Materials and Methods 
Introduc*on 
This literature review will focus on obtaining information pertinent to the project of creating a 
Math Path for Zane Middle School. Pertinent information will include middle school math 

Weight by importance from 
1-10, 10 being most important

Criteria Constraints

 Cost Design must cost less than 
$325 to implement

8 Aesthetics 25% or more of people choose 
a design in a line-up of 5 
different designs

8 Environmental Impact Must meet California 
Building Standards

3 Educational Value Must meet California Math 
Standards for middle school 
students

6 Durability Material must not show signs 
of wear within 3 years of 
implementation, based on 
research and past designs

9 Student Appeal 25% or more of students 
choose a design in a line-up 
similar to that of the 
Aesthetics criterion

6 Ease of Implement Less than 60 estimated man 
hours to implement



curriculum, insight on potentially usable materials, as well as some comparable projects and 
ideas which may help with developing possible solutions. 

Poten*al Materials 
Concrete Paint 
Concrete paint, also known as traffic striping paint. This paint is specially designed to stick to 
concrete, and most commonly comes in white and yellow. Concrete paint can also come in an 
aerosol can and may be found at most hardware stores for relatively cheap.  (Ace Hardware 
2020). 

Concrete paint is easy to use and easily maintained. Any project implemented using this material 
can be re-painted once deteriorated. Depending on the brand and type of paint, it can be bought 
for as low as $30 per gallon or $10-15 per aerosol can. Concrete paint is usable for most types of 
concrete in various conditions.  (Ace Hardware 2020). 

On the downside, most types of concrete paint deteriorate and need to be re-applied after two 
years of foot traffic. The durability of the paint also varies the time of year in which it is applied. 
If concrete paint is applied during colder months, the solvent-based paint may not adhere to the 
concrete. Another downside is that if the concrete has a lot of build-up and dirt, the paint will not 
adhere to the concrete. The concrete needs to first be washed off and possibly sealed with a clear 
coat of epoxy to extend the life of the paint. However, it is not necessary, as the paint is designed 
primarily for roadway conditions. (AAA Parking Lot Care 2018). 

Concrete Etching Acids and Stains 
Acids can be used to chemically interact with concrete, to produce a stained or etched surface. 
These acids come in liquid and gel varieties and can be used in a few different ways. Some floor 
and tiling contractors used a general stain to cover the entire area where they want their design. 
This is done by placing an adhesive stencil, and then use an etching acid to remove the stain 
where there is a negative space in the stencil. The stains and etching acids do not need to be used 
together in one project. A stencil can be placed for only the stain, leaving a design with a 
different color than the original concrete, or can be used with only the etching acid, leaving a 
design with a different depth, but the same color as the original concrete. A stencil is not 
necessary, either, as a contractor can free hand the design or place the acids over an entire slab of 
concrete without the need for leaving a design (Sunset 1963).  

Acids are easily used. For use in mark making on concrete, place the acid where needed, leave 
the acid for a few minutes, and return later to perform the proper clean-up. Most concrete acids 
can be neutralized with a baking soda-water solution, making proper clean-up safer and more 
easily obtained (The Home Depot, 2019). 



Pre-Made Concrete Stepping-Stones 
Pre-made concrete steppingstones are commonly seen in day-to-day landscaping and gardening. 
They can also be used to create paths through grass. Steppingstones are usually placed halfway 
into the soil to secure their position, with a little bit of concrete sticking up above ground. 

The cost of steppingstones ranges from $15-20. Steppingstones are widely available at most 
hardware stores and garden centers. Since they are individual pieces, maintenance on this 
medium is easy. Should one-piece break or need repainting, it is able to be unearthed and worked 
on or replaced. Individual pieces, however, may be unearthed. The ground must also be level for 
each piece, meaning that once a hole is dug to bury the bottom half of the stepping stone, one 
must take the time to ensure that the bottom of the hole is level ((Sunset, 1963). 

Pouring Fresh Concrete  
 Fresh concrete can be poured into molds to create steppingstones from scratch or can be poured 
into a dug-out trench to create one cohesive path.  The best way to achieve concrete fit for a 
landscaping pathway is to mix 1-part cement with 2 ¼-parts sand and 3-parts gravel or crushed 
stone (Sunset 1963). The sand used must specifically be clean river sand or mined/man-made 
sand. Sand from the sea contains too many salts and will not bind with the cement. There is also 
a type of pre-made concrete mix called “Quickrete”, which only requires water to be added. 
“Quickrete” and other forms of cement and concrete mixes are widely available, and start at 
around $8, thus making it potentially cost-effective, depending on how much is needed. (Ace 
Hardware 2020).  

Gravel   
Pea gravel can be bought from Wes Green Landscape Materials in Arcata, California, for $35 per 
cubic yard, with prices increasing with size. (Wes Green 2019) 

The downside to using gravel is that over time, it disappears as it becomes stuck to shoes and 
gets tracked out or is kicked out. Ian van Wijk, David J Williams, and Mehdi Serati conducted a 
study on gravel loss of unsealed roads in Australia before September of 2019, when their journal 
titled “Use of Gravel Loss Prediction Models in the Design and Management of Unsealed Road 
Pavements” was published. There, they propose the use of gravel loss prediction models to 
calculate the amount of gravel that will be lost over time in a pathway. (Wijk et.al. 2019)) 

Polymeric Sand 
Polymeric Sand is a mixture of sand and polymer to create a plastic imitation of concrete. It can 
be molded to the user’s liking via stencils. It became popular for landscaping and walkways 
leading to the front doors of homes. A study conducted by Jin Liu and others in 2018 found that 
the strength of cured polymeric sand is lessened when exposed to large amounts of water over 
time. In the absence of water, there is hardly any change in the strength of the polymeric sand. 
The type of strength being studied was the shear strength, meaning the ability of the cured 
polymeric sand to stand vertically, such as on a wall. This study was reported in the academic 



journal titled “An Experimental Study on the Shear Behaviors of Polymer-Sand Composite 
Materials after Immersion” (Lin et.al. 2018). While the math path is horizontal and not vertical, 
the fact that the polymeric sand lost integrity when exposed to water over a period of time is a 
con due to the local weather. 

2.3.2 Ideas on the Kinesthe,c Value of Math 
Values of Kinesthe*c Teaching 
Amber Buntin has her BA in Mathematics and MS in Environmental Systems-Math Modeling 
Option from Humboldt State University. She also went on to teach at HSU, where she graduated 
and has been awarded the HSU Outstanding Teaching Award (Widel 2016). Amber has used 
many techniques to kinesthetically teach students about the math concept pi, and the Fibonacci 
shape.  

“Just as learning to read calls for bringing meaning to the printed page, learning math calls for 
bringing meaning to mathematical symbols, concepts, and skills” (Burns 2004). Buntin explains 
that “Math is not always the easiest thing for kids to get engaged in, so if they have access to an 
activity that is fun and they get to incorporate several elements of learning through discovery, 
that is ideal. When children learn through activities such as these, they get inspired to explore 
challenges” (Buntin, 2020). Amber said one of the ways she teaches her students about pi, was 
through the measuring of concentric circles (Figure 2.3.1). She uses differently sized and colored 
circles to convey the idea that no matter what size of circle, the circumference divided by the 
diameter, will always equal pi (Buntin 2020).  



 

Figure 3: Concentric circles used to measure Pi (Jon from Blog post Painting Fakes) 

The importance of kinesthetic learning is emphasized throughout many sources. Each teacher has 
a responsibility to find different ways to communicate with children to help them connect with 
the concepts of mathematics. “It is the responsibility of each teacher to arouse the student's 
interest and adjust the program to meet individual needs… relying on applications that come in 
part from the student's knowledge and experience in the real world and should also make use of 
materials and activities to which the student can personally relate” (Alberta Education 1981). 

“All Happy Now” Earth Sculpture  
The “All Happy Now” Earth sculpture is in Eureka, California, in the botanical gardens of 
College of the Redwoods. The hike to the mound is about a mile up-hill to its location from the 
parking lot of the gardens. The mound rises to 6-feet tall and 100 feet in diameter. This mound is 
an installation of both ancient artistic inspiration and mathematics in kinesthetic form. (Santino 
2008).  

The creator of this sculpture, Peter Santino, made it model the function “The Spiral of Fermat.” 
The Spiral of Fermat is “…also known as the parabolic spiral, is an Archimedean spiral with 
m=2 having polar equation” (Weisstein 1991). The path which the sculpture follows is a quarter 
of a mile long and lined with grass. The installation was designed through 3-D modeling but 
built without machinery. The spiral is claimed to connect one with the mathematical shape and 



function while outdoors, which is the slogan of the installation. The botanical gardens give 
finishers of the pathway stickers, which say, “I walked the mound, and I am happy now.”  

 

Figure 4: Peter Santino’s “All Happy Now” Earth Sculpture 

Math Concepts of Interest 
Pi- Approximately 3.14, though with an infinite, non-repeating decimal sequence. Pi is the ratio 
between the circumference of a circle and its diameter (Encyclopædia Britannica 2020). 

Fibonacci Sequence- Beginning with 1, each following number is the sum of the two previous 
numbers (Encyclopædia Britannica 2020). 

California Middle School Math Standards 
California Common Core State Standards Gr. 6-8 refer to the math progression in sixth through 
eighth grade in public schools. Middle school math in California is constituted by a collection of 
basic mathematical concepts, which progress in depth throughout middle school years. The basic 
mathematical concepts include, “…ratios and proportional relationships, number systems, 
expressions and equations, geometry, statistics and probabilities, functions” (California CCSS 
2013). 

The California middle school standard of ratios and proportional relationships start with the basic 
understanding of the ratio concept of 6th graders. Then, by 7th grade the ratios and proportional 
relationships finish with the analysis of proportional relationships, and their use in solving real 
world math problems in 7th Grade (California CCSS 2013). 

California middle school math progresses into the number system and starts through sixth grade, 
with fractions, division, and multi-digit number computation that including use of common 



factors and multiples through 6th grade. Understanding the number system by eighth grade is 
key to focus on the knowledge of irrational numbers, and their approximation using rational 
numbers. (California CCSS 2013). 

California middle school math progression in “Expressions and Equations,” starts in sixth grade. 
In sixth grade there is an introduction to algebraic expressions, solving single variable equations 
and inequalities, and the representation and analysis of the relationships between dependent and 
independent variables. By eighth grade, these mathematical concepts are progressed to explain 
radicals and integer exponents. Additionally, eighth grade covers the relationship between 
proportions, lines, and linear equations. Also, eighth graders must solve linear equations and 
pairs of linear equations. (California CCSS 2013). 

California middle school understanding of Geometry starts in sixth grade, by solving real world 
mathematical problems. Real world mathematical problems include area, surface area, and 
volume. eighth grade Eighth geometry includes congruence, similarities, the Pythagorean 
Theorem, volumes of cylinders, cones, and spheres (California CCSS 2013). 

California middle school mathematical concepts of statistics and probability start in sixth grade.  
The basic mathematical concepts of statistical variability and distributions are learned by eighth 
grade and include the ability to investigate patterns of association in bivariate data (California 
CCSS 2013). 

In eighth grade, knowledge of functions is introduced. Students will compare, evaluate, and 
define functions. Students will use functions to show relationships between quantities (California 
CCSS 2013).  

3 Alternative Solutions 
3.1 Introduction 
In consideration of factors which are the needs of the client, the requirements of the assignment, 
and the details of the problem in general, nine base solutions have been developed for the 
formulation of the Math Path at Zane Middle School. All of them include the use of concrete, 
and methods for implementing on concrete, designs which include the digits of Pi. Adaptations 
of actual mathematical/artistic design will be developed in further sections or added to this 
section in further drafts. 

3.2 Brainstorming 
Our brainstorming sessions included a spider chart of various concrete and materials ideas. We 
categorized most of the in sections which are seen in examples throughout this section.  



3.3 Alternative Solutions 
3.3.1 Levelling design area with concrete; using concrete paint to implement design involving 
digits of Pi. 
Specific brands of concrete, potentially used in ratio with different aggregates, would be 
considered based on price, durability, and aesthetic quality. By filling the entire design area with 
concrete, the space to implement design is maximized. Stencils, and other formatting/accuracy 
tools would be used to direct the use of concrete paint. The use of concrete paint provides many 
color possibilities and ease of application. Concrete paint is also easy to remove, which adds to 
the possibility for error correction though hints at a shorter lifespan. The use of concrete paint 
may provide the possibility for the most technically complex and colorful design. 

 

Figure 5: Dry concrete or wet concrete slab 

 

Figure 6: Stencil numbers of Pi 

3.3.2 Levelling design area with concrete; using stamps to implement design involving digits of 
Pi. 
Specific brands of concrete, potentially used in ratio with different types of aggregate, would be 
considered based on price, durability, and aesthetic quality. By filling the entire design area with 
concrete, the space possible to implement design is maximized. Measurement tools would be 
used to predetermine the placement of stamped digits and designs. Consideration of ‘setting 
time’ and ‘optimal window for stamping’ must be considered when deciding how many numbers/ 
designs can be perfectly placed. It also must be considered that stamping has room for error 



which might not be possible to correct. The use of stamping for implementation of design allows 
for potentially the longest lifespan of the design. 

 

Figure 7: 3D numbers 

 

Figure 8: Stencil numbers of Pi 

3.3.3 Levelling design area with concrete; using acid or stain to implement design involving 
digits of Pi. 
Specific brands of concrete, potentially used in ratio with different types of aggregate, would be 
considered based on price, durability, and aesthetic quality. By filling the entire design area with 
concrete, the space possible to implement design is maximized. Measurement tools and 
removable paint/ stencil would be used to direct the use of acid or stain in the implementation of 
digits and designs. Safety of workers must be considered with use of these chemicals. It also 
must be considered that use of these chemicals has room for error which might not be possible to 
correct. The use of acids or stains for implementation of design allows for quite a long lifespan 
of the design. 

 

Figure 9: Acid etching 



 

Figure 10: Stencil numbers of Pi 

3.3.4 Filling design area with gravel and placing concrete steppingstones; using concrete paint 
on steppingstones to implement design involving digits of Pi. 
This solution implies the use of steppingstones which may be purchased, or custom made for the 
project. Though it may require greater man hours, the production of individual pieces allows for 
another layer of creativity and brings into account an aspect of trial and error which is less 
present when painting a pre-poured slab. Specific brands of concrete, potentially used in ratio 
with different aggregates, would be considered based on price, durability, and aesthetic quality. 
Stencils, and other formatting/ accuracy tools would be used to direct the use of concrete paint. 
The use of concrete paint provides many color possibilities, and ease of application. Concrete 
paint is also easy to remove, which adds to the possibility for error correction, though hints at its 
shorter lifespan. The use of concrete paint may provide the possibility for the most technically 
complex, and colorful design. The aspect of gravel as backfill may be less favorable, when 
lifespan of design, and aesthetics are considered. 

 

Figure 11: Steppingstones with concrete paint 



 

Figure 12: Steppingstones with Pi Numbers 

3.3.5 Filling design area with gravel and placing custom concrete steppingstones; using stamps 
on custom concrete steppingstones to implement design involving digits of Pi. 
This solution implies the use of steppingstones which may be purchased, or custom made for the 
project. Though it may require greater man hours, the production of individual pieces allows for 
another layer of creativity and brings into account an aspect of trial and error which is less 
present when painting a pre-poured slab. Specific brands of concrete, potentially used in ratio 
with different aggregates, would be considered based on price, durability, and aesthetic quality. 
Measurement tools would be used to predetermine the placement of stamped digits and designs. 
Consideration of ‘setting time’ and ‘optimal window for stamping’ must be considered. The use 
of stamping for implementation of design allows for potentially the longest lifespan of the 
design. The aspect of gravel as backfill may be less favorable, when lifespan of design, and 
aesthetics are considered. 

 

Figure 13: Steppingstones mold 



 

Figure 14: Steppingstones with Pi numbers 

3.3.6 Filling design area with gravel and placing concrete steppingstones; using acids or stains 
on steppingstones to implement design involving digits of Pi. 
This solution implies the use of steppingstones which may be purchased, or custom made for the 
project. Though it may require greater man hours, the production of individual pieces allows for 
another layer of creativity and brings into account an aspect of trial and error which is less 
present when staining a pre-poured slab. Specific brands of concrete, potentially used in ratio 
with different aggregates, would be considered based on price, durability, and aesthetic quality. 
Measurement tools and removable paint/ stencil would be used to direct the use of acid or stain 
in the implementation of digits and designs. Safety of workers must be considered with use of 
these chemicals. The use of acids or stains for implementation of design allows for quite a long 
lifespan of the design. The aspect of gravel as backfill may be less favorable, when lifespan of 
design, and aesthetics are considered. 

 

Figure 15: Steppingstone with etching acid 



 

Figure 16: Steppingstones with Pi numbers 

3.3.7 Placing steppingstones on pre-exis,ng landscape; using concrete paint on steppingstones 
to implement design involving digits of Pi. 
This solution implies the use of steppingstones which may be purchased, or custom made for the 
project. Though it may require greater man hours, the production of individual pieces allows for 
another layer of creativity and brings into account an aspect of trial and error which is less 
present when painting a pre-poured slab. Specific brands of concrete, potentially used in ratio 
with different aggregates, would be considered based on price, durability, and aesthetic quality. 
Stencils, and other formatting/ accuracy tools would be used to direct the use of concrete paint. 
The use of concrete paint provides many color possibilities, and ease of application. Concrete 
paint is also easy to remove, which adds to the possibility for error correction, though hints at its 
shorter lifespan. The use of concrete paint may provide the possibility for the most technically 
complex, and colorful design. Leaving the pre-existing landscape may take away from the 
aesthetics of the design. 

 

Figure 17: Woodchips with Steppingstones 



 

Figure 18: Steppingstones with Pi numbers 

3.3.8 Placing custom steppingstones on pre-exis,ng landscape; using stamps on custom 
concrete steppingstones to implement design involving digits of Pi. 
This solution implies the use of steppingstones which may be purchased, or custom made for the 
project. Though it may require greater man hours, the production of individual pieces allows for 
another layer of creativity and brings into account an aspect of trial and error which is less 
present when stamping a pre-poured slab. Specific brands of concrete, potentially used in ratio 
with different aggregates, would be considered based on price, durability, and aesthetic quality. 
Measurement tools would be used to predetermine the placement of stamped digits and designs. 
Consideration of ‘setting time’ and ‘optimal window for stamping’ must be considered. The use 
of stamping for implementation of design allows for potentially the longest lifespan of the 
design. Leaving the pre-existing landscape may take away from the aesthetics of the design. 

 

Figure 19: Imprinted steppingstones 

 

Figure 20: Steppingstones with Pi numbers 



3.3.9 Placing steppingstones on pre-exis,ng landscape; using acids or stains on steppingstones 
to implement design involving digits of Pi. 
This solution implies the use of steppingstones which may be purchased, or custom made for the 
project. Though it may require greater man hours, the production of individual pieces allows for 
another layer of creativity and brings into account an aspect of trial and error which is less 
present when staining a pre-poured slab. Specific brands of concrete, potentially used in ratio 
with different aggregates, would be considered based on price, durability, and aesthetic quality. 
Measurement tools and removable paint/ stencil would be used to direct the use of acid or stain 
in the implementation of digits and designs. Safety of workers must be considered with use of 
these chemicals. The use of acids or stains for implementation of design allows for quite a long 
lifespan of the design. Leaving the pre-existing landscape may take away from the aesthetics of 
the design. 

 

Figure 21: Acid etch steppingstones 

 

Figure 22: Steppingstones with Pi numbers 

4 Decision Phase 
4.1 Introduction 



To properly justify the decision of the best solution for the implementation of a ‘Math Path’ at 
Zane Middle School, qualitative analysis of each alternative solution was done based on rated 
criteria decided upon by Team Fruition. In this section, these criteria and how they are rated 
regarding this project, as well as the Delphi Method for decision making based on numerical 
values will be outlined. A final decision on which solution to pursue for the most proper 
establishment of a Math Path at Zane Middle school will be presented. 

4.2 Criteria 
These criteria have been defined in Section 2; here is a breakdown of how they are used to rate 
each of the alternative solutions. 

Cost- The Math Path must be equal or below the price cap of $325.00.  

Aesthetics- The design of the Math Path should be chosen as favorite out of five other designs, 

 by at least one out of five people surveyed.  

Environmental Impact- The construction of the Math Path must comply with California 

 Building Standards, as well as meeting Team Ideals on Sustainable Building.  

Educational Value- The design of the Math Path should illustrate mathematical concepts which 

 adhere to the California State Standards for middle school mathematics.  

Durability- The overall construction and design of the Math Path should show little signs of 

 wear Within five years of construction.  

Student Appeal- The design of the Math Path should be chosen as favorite out of five other 

 designs, by at least one out of five surveyed middle school students.  

Ease of Implement-The construction and design of the Math Path must be equal or below the 

 cap of 60-man hours for time required to fully construct. 

4.3 Decision Process 
To generate a numerically justified solution for the math path, a method known as the Delphi 
Matrix was used. To complete a Delphi Matrix, criteria of importance for consideration of the 
project must be decided upon. Further, these criteria must be numerically weighted from one to 
ten, least to most important. Also, each criterion must have means of measured rating. Gathering 
these decided upon values and compiling the results of their use in analyzing each solution, then 
entering into the Delphi Matrix, will generate a solution with the highest rank, and supposedly 
the best option for commencement of the Math Path at Zane Middle School. 



4.4 Possible Solutions 
 4.4.1 Design area covered by full slab of concrete 
1- Design implemented with concrete paint  

2- Design implemented by stamping concrete  

3- Design implemented with embedded media in concrete  

4- Design implemented with acid 

5- Design Implemented with stain  

6- Design Implemented with mixture of media 

  

4.4.2 Design area filled with gravel and placed with custom made steppingstones 
7- Design implemented with concrete paint  

8- Design implemented by stamping concrete  

9- Design implemented with embedded media in concrete  

10- Design implemented with acid  

11- Design Implemented with stain  

12- Design Implemented with mixture of media  

4.4.3 Design area placed with custom made steppingstones dug into pre-exis,ng landscape 
13- Design implemented with concrete paint  

14- Design implemented by stamping concrete  

15- Design implemented with embedded media in concrete  

16- Design implemented with acid  

17- Design Implemented with stain  

18- Design Implemented with mixture of media 



 4.4.4 Criteria weights for use in Delphi Matrix  

Figure 23: Criteria weights for Delphi matrix 

4.5 Final Decision  
Use of the Delphi Method Concluded that the best fit method for commencement of a Math Path 
at Zane Middle School is ‘a slab of concrete covering whole design area’, and ‘use of mixed 
media’ including embedded media, stamped print, and acid etching for implementation of design. 
By implementing a full slab of concrete along the design area, use of the area for design is 
maximized, and professional aesthetic quality is accentuated. Use of design implementation 
media including embedded media, stamped design, and acid etched design, will maximize the 
life of the design, and provide possibility for high aesthetic value. The design location is at the 
drop off zone for students and faculty of the school, so durability and aesthetics of design are of 
high concern when deciding construction and medium for design of Math Path at Zane Middle 
School. 

5 Specification of Solution 
5.1 Introduction 
Section 5 is a detailed description of the final design chosen in Section 4. The final design will 
be analyzed from various angles such as cost analysis, which features a cost table, construction, 
and more. Detailed instructions on how to implement a main forum landing page in Appropedia 
will be included. Instructions on how to attach pre-existing and new project pages to the main 
landing page will be included as well.  

5.2 Solution Description 
A forum landing page created through Appropedia allows for the collection of pre-existing and 
future kinesthetic math activities that were previously unorganized. This landing page consists of 
five sections: The Introduction, Activities that we created, Independent activities for middle 

Cost 5

Aesthetics 8

Environmental Impact 6

Educational Value 8

Durability 10

Student Appeal 8

Ease of Implementation 5



schoolers, Activities for middle schoolers with adults, and How to create and add your own 
project.  

The Introduction section describes the goal of the forum: to aid teachers and parents in teaching 
kinesthetic math lessons to 6-8th grade students. There are four main rules to the forum posted 
there as well. These rules are: 1. Keep it simple, 2. Keep it interesting for middle-school students, 
3. Keep it visual, and 4. Keep it relevant to the 6th-8th grade math curriculum. There is also a link 
provided for California’s Common Core State Standards (CA CCSS) for 6th-8th grade math. The 
client is in California; therefore, the CA CCSS is the curriculum linked to the landing page over 
that of other states.  

The “Activities that we created” section features the current three activities that Team Fruition 
has created to add to the forum. These three pages serve as examples of the content and format 
desired for the forum. Each activity has an icon or image to display what is involved in the 
activity. Each activity also has a title, short description, and embedded link to where the activity 
is located, whether that be a project page within Appropedia or an outside source.  

Both the “Independent Activities for middle schoolers” and the “Activities for middle schoolers 
with adults” sections are the main activity sections of the forum. They consist of the same details 
for each activity described above when describing the “Activities we created” section. 
Independent activities for middle schoolers only feature activities able to be completed without 
adult supervision or assistance. Activities for middle schoolers with adults features activities that 
will require adult supervision or assistance.  

The “How to create and add your own page” section is designed to teach future contributors how 
to create their own project page where they can describe the activity they created, and then how 
to add their project page to the forum landing page. This section includes a link to a template 
page that describes the coding present and contains instructions on how to edit the coding and 
tailor it to the user’s needs (see Figure 24).  



 

Figure 24: An image of the template page provided through an Appropedia function. To see the template, users are required to 
enter the title of their project. This creates their project page with this template included, so that users can simply edit the pre-
existing coding to create their project page that will feature their activity. 

Below the function that allows users to create their own project page, there is a direct link to the 
Appropedia Help page, should users need more assistance. There are then instructions on how to 
add a project page to the forum landing page. The primary instructions are immediately visible 
on the website, however there are additional instructions in the edit screen of the landing page. 
This means that when a user edits the forum landing page to add their project page, they have 
instructions still available to them (See Figure 24). 

 

Figure 25: An image of the instructions in the edit screen of the forum landing page. The instructions are highlighted in blue. 

5.3 Cost Analysis 



The design costs describe the time (in hours) Team Fruition spent to design this solution. A total 
of 129.3 hours was used to design and implement this project. Most of the hours were spent on 
Phases 1 and 2.  A breakdown of the hours spent is shown in Figure 5-3.

 

Figure 26: Total team design hours. 

There is no monetary cost for this design, as Appropedia is a free service.  

There is low maintenance cost for this design, as the Appropedia community deletes and protects 
against spam. Inappropriate content for the forum will have to be regulated by the users of the 
forum via the honor system.  

5.4 Implementation Instructions 
To create a forum landing page on Appropedia, follow these instructions. Go onto the 
Appropedia website and click the “Create a page” link on the far left of the website. Enter the 
name of the forum into the second box, which has a button labeled “create a project page” to the 
right of it. Click the “create a page button”. This will create the page and populate the screen 
with the edit menu. The template coding mentioned in Section 5.2 and shown in Figure 5-1 will 
be featured in this edit menu. Next, delete the template coding. Very little of it will be used for a 
forum landing page. Then copy and paste the following coding: 

--------- 

<center>Title of the forum</center> == 



<big><big>This is where the main introduction will be written. Edit the script here to suit the 
needs of the forum being created.''</center></big><big></big></big> 

  

{|class="wikitable"<div style="width: 100%; height: 25em; overflow: auto; border: 8px solid 
orange;"> 

|- 

! <big><big><big><center>'''Title of table'''</center></big> 

|- 

| <big><big><center>Subtitle or sentence describing table.</big></center> 

|- 

| <big><big>1. Rule #1.</big></center><br> 

<big>''Description of Rule #1.''</big> 

|- 

| <big><big>2. Rule #2.<br> 

''Description of Rule #2.''</big></big><br> 

  

|- 

| <big><big>3. Rule #3.<br> 

''Description of Rule #3.''</big></center></big></big></div> 

|- 

|} 

  

==<center>Title of 1st section. For us it's "Activities that We Created"</center>== 

<big><big> Intro to this section</big></center><br> 

{|class="wikitable"<div style="width: 100%; height: 25em; overflow: auto; border: 8px solid 
orange;"> 

|-{{gallery 

|width=250 



|height=250 

|lines=2 

|File:Filename1.jpg| [https://www.appropedia.org/link-to-the-project-being-added Title of the 
project linked followed by a brief description. 

|File:Filename2.jpg| [https://www.appropedia.org/link-to-2nd-project-being-added Title of the 
project linked followed by a brief description.  

|File:Filename3.jpg| [https://www.link-to-outside-source Title of the project linked followed by a 
brief description. 

}} 

|} 

== <center>Title of Second Section. For us: "Independent Activities for Middle-Schoolers"</
center> == 

<!-- All instructions that will only be visible in the edit screen will use the coding surrounding 
this sentence. Edit the wording to fit the forum being created --> 

<!-- These are the instructions explaining how to add a project to the forum: To add your project 
use the following code from the first | and the last ]--> 

<!-- |File: If you want an image, put the name of the image here. If not, delete this portion. | 
[copy and paste the link to your project page here] --> 

  

<div class="center" style="width: auto; margin-left: auto; margin-right: auto;"><div 
style="width: 100%; height: 42em; overflow: auto; border: 8px solid orange;"> 

{| class="wikitable" 

|-{{gallery 

|width=250 

|height=250 

|lines=2 

|File:Filename1.jpg| [https://www.appropedia.org/link-to-the-project-being-added Title of the 
project linked followed by a brief description. 

https://www.appropedia.org/link-to-the-project-being-added
https://www.appropedia.org/link-to-2nd-project-being-added
https://www.link-to-outside-source
https://www.appropedia.org/link-to-the-project-being-added


|File:Filename2.jpg| [https://www.appropedia.org/link-to-2nd-project-being-added Title of the 
project linked followed by a brief description.  

|File:Filename3.jpg| [https://www.link-to-outside-source Title of the project linked followed by a 
brief description. }} 

|} 

</div></div><br> 

  

<!--If contributions to the forum are encouraged, keep the following coding and wording. If not, 
delete. --> 

== How to Create and Add Your Project == 

'''Creating your page''' 

Type the name of your project in the space below and click the "create project page" button. This 
will auto-fill your wiki page with coding and instructions on how to build your page. If you're 
unsure of what we mean by coding, feel free to click the "edit" button at the top of this current 
page. This will show you all the coding used to create this page. Below the "create project page" 
button is a link to the help page. 

<center>Create your own Wiki add your project to our page!</center> 

{{create project page}}  

  

'''Need help creating or formatting your page?''' Follow [[https://www.appropedia.org/
Help:Editing this link]] to see detailed instructions and templates. 

Once you have your project page created, click the "edit" button on the top this page. Once you 
are in the edit screen for this page, look for the Projects section. There will be further instructions 
there in the edit screen to walk you through the short process.  

See the Appropedia help tab for more.  

  

[[Category:Type whatever Appropedia category that applies to the forum]] 

https://www.appropedia.org/link-to-2nd-project-being-added
https://www.link-to-outside-source
https://www.appropedia.org/Help:Editing
https://www.appropedia.org/Help:Editing


------------------ 

Edit the written text to fit the forum being created. When including a file to display, be sure to 
open another tab, open Appropedia, click the “Add a file” link towards the bottom of the menu 
on the left side of the website. Then add the file, give it a unique name, summarize the image, 
select the licensing, and upload. There is further help on the “add a file” page if needed.  

Once edits are done, select the “show preview” at the bottom of the page. This will display a 
preview of the forum created. If there are no further changes that need to be made, select “save 
changes”. This will save all edits made and officially publish your forum landing page.  

5.5 Results 
The results of the Appropedia forum landing page determined that this method succeeded in 
collecting and organizing pre-existing math activities into one area. This method will also grow 
with time as future contributors add their activities, resulting in an ever growing “virtual math 
path” of learning. Long-term use will be encouraged by Zane Middle School and future spam 
will be monitored by the Appropedia Community. Testing was not done on the “Discussion” tab 
featured on every page, however it is a pre-existing function on Appropedia and will work as an 
area for students to post questions and/or images of their recreations of the activities featured on 
the forum. 

6 Appendices 
6.1 Figures 
Figure 1: The black box diagram shows a simplified version of the design process. 4 
Figure 2: Criteria table 5 
Figure 3: Concentric circles used to measure Pi (Jon from Blog post Painting Fakes) 9 
Figure 4: Peter Santino’s “All Happy Now” Earth Sculpture 10 
Figure 5: Dry concrete or wet concrete slab 12 
Figure 6: Stencil numbers of Pi 12 
Figure 7: 3D numbers 13 
Figure 8: Stencil numbers of Pi 13 
Figure 9: Acid etching 13 
Figure 10: Stencil numbers of Pi 14 
Figure 11: Steppingstones with concrete paint 14 
Figure 12: Steppingstones with Pi Numbers 15 
Figure 13: Steppingstones mold 15 
Figure 14: Steppingstones with Pi numbers 15 
Figure 15: Steppingstone with etching acid 16 
Figure 16: Steppingstones with Pi numbers 16 
Figure 17: Woodchips with Steppingstones 17 



Figure 18: Steppingstones with Pi numbers 17 
Figure 19: Imprinted steppingstones 18 
Figure 20: Steppingstones with Pi numbers 18 
Figure 21: Acid etch steppingstones 19 
Figure 22: Steppingstones with Pi numbers 19 
Figure 23: Criteria weights for Delphi matrix 21 
Figure 24: An image of the template page provided through an Appropedia function. To see the 
template, users are required to enter the title of their project. This creates their project page with 
this template included, so that users can simply edit the pre-existing coding to create their project 
page that will feature their activity. 23 
Figure 25: An image of the instructions in the edit screen of the forum landing page. The 
instructions are highlighted in blue. 24 
Figure 26: Total team design hours. 24 
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