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Part 1.  Topic

1a. Goal Statement

Learners will be able to distinguish the differences between linear, quadratic, 

exponential, and inverse graphs, tables and rules.

1b.  Audience Description

Learners are freshmen or sophomore age high school students who have a hard 

time with mathematical concepts.  They are at the Algebra I level of 

comprehension in the math process used throughout high school.

1c.  Rationale

One part of understanding how math works, and the connections between 

different mathematical models is the connection between graphs, equations, and 

tables.  All three different formats can really give the same information, looking 

from different perspectives.  Many times, students do not see the connections 

between the three different formats.  It is important, within the learning process 

and building on math concepts, to understand how graphs, tables and equations 

work together and can give the same information.  Depending on the curriculum 

that is used, many times these three formats are not taught together.  Therefore, 

there can be a disconnect on the similarity between the three, students can 

struggle with connecting how they work together.

This project basically uses the supplantive strategy with a little bit of generative 

thrown in during the introduction.  The instructional strategy is leading to concept
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learning.  At the beginning of the project, learners will explore through an 

investigation.  From the data that is found, the students create a table and graph.

 We will then try to figure out a good “best-fit line” (equation) that would work 

well with the data that is accumulated.  Most of this part of the project allows for 

the students to create their own understanding of the connections that can be 

made with the data that is found.  The teacher’s role is to ask questions and to 

keep the learner’s focus in the right direction.  During the introduction the 

students will basically be using an inquiry approach to learning.  As they are 

discovering how to formulate the data that is found, first by making a table and 

then by creating a graph.  

The introduction is very student-centered, having the students do the learning 

from the experiment they do, verses listening to the teacher explain how it works.

 However, once all the groups bring their data together, and the groups see the 

similarities with all the other groups, the strategy changes to a supplantive 

format.  

At this point, students should see the similarities and differences between the 

investigations that had taken place.  We will then research the connections with 

different equations and how the graphs look, and how the tables are connected.

 The work will still be student-centered yet there is a goal at the end they are 

expected to get to.  The scaffolding is more concrete in nature once the 

experiment is finished.  Once the experiment is complete the students will move 

into an expository approach to learning as we research more concretely and 

looking for specific aspects of graphs, tables and equations. 

The end result are for students to make connections with graphs, tables and 

equations.  There is a lot of memorization needed for this.  At the end of the 

project, a student should be able to look at a graph/equation and quickly 

determine what kind of graph/equation it is.  Tables are a little more difficult as 
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one has to look for patterns.  Yet, the patterns that are needed would have been 

memorized in figuring out what relationship is within a given table.  These are all 

attributes to concept learning.

Part 2.  Analysis Report

2a1. Needs Assessment Survey

I created a survey through SurveyMonkey.  The questionnaire took 2 different 

surveys to get all the questions needed.  The first ten questions covers the 

material that will be learned through the project.  This way, the instructor can see

if some students already know things, or if there is more background that needs 

to be done before hand, or more basic information that needs to be added to the 

project.  The second survey looks more at the equations and where the variables 

go, along with personal opinion on what is known and not known yet. 

The survey links are:  https://www.surveymonkey.com/s/MXS5VLT

and https://www.surveymonkey.com/s/M3NV6VQ 

2a2.  Needs Assessment Data

I had my 3rd period Algebra I class take the survey I made in SurveyMonkey.

 The questions I asked are really looking at comprehension and application of 

Algebraic skills that would be taught in this project.  All my students were unable 

to answer most of the questions.  I had only 2 of my 12 students able to answer 

2 of the 15 questions within the survey.  A fourth of my students were unable to 

answer any of the questions.  Of all the questions, the one question that received 

the most correct answers was question 1, regarding what a linear line is.  Two 

students were able to recall that a linear line is a straight line.  Many students 
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wrote “line,” however, there are so many kinds of lines with curves or no curves, 

the word “straight” is needed to clarify comprehension.

The questionnaire is a great way to determine how in depth the learning needs to

go, or if there needs to be some enrichment added for those students who learn 

quickly.  In the case of my students, I can see more of a need to incorporate 

some of the basic skills that have been forgotten.

The curriculum that is used right now at my school is very skill related, not much 

application and a behaviorist method approach for teaching.  It also does not 

make connections with equations, tables and graphs.  I am hoping that through 

projects, students will make connections, and see how math is used outside of 

worksheets and textbooks.

Here is the graph showing how many 

students were able to answer the survey 

correctly.    The red section includes 7 

students who were able to answer one 

question correctly.  The blue section includes

3 students, who were unable answer any 

questions.  The yellow section shows 2 

students who were able to answer two 

question accurately.  None of the students 

were able to answer more than 2, out of 15 

questions right.  Being a pretest, or a needs analysis, it definitely shows a need to

learn the material.  At least, a lack of comprehension on this information and 

application of the information.
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2b1.  Learning Context Description

This project was made using a social constructivist philosophy.  With that, do not 

tell the students answers.  Instead, ask them questions in guiding them in the 

right direction and praise them when they figure things out on their own.  The 

more the student discovers how math works, the more s/he will remember it, be 

able to use it, and get excited about it.  

Note taking is very important.  This is a skill we usually expect students to 

already understand how to do, yet they struggle with it.  Give students ideas, or 

examples of what they will want to write down in the notes.  At the same time, do

not tell them what they must write down.  The students need to learn their own 

learning style and what works best for them.  Notes are important in the learning 

process and in solidifying comprehension in student’s minds.

The introduction includes an experiment where different groups of students will 

be experimenting on how much weight a bridge can hold.  The experiment will be 

testing 2 of the 4 different kinds of math relationships looked at in this project.

 The experiment is used to show students how math is used outside of school, 

also to get some hands on experience to discover math and the relationships that

math holds, recording data and building a graph that holds the data that was 

found.  

Be willing to move desks/tables around to make it easier for groups to work 

together.  It is best to have groups of 3.  However, it will work fine with groups of 

2 or 4.  Each person needs to have a job.  This way everyone is involved and used

in the learning process.  There is not one person doing all the work.  Here are the

“jobs” students can be.

• Bridge builder- this person is in charge of folding the sides of the paper and 
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adding/subtracting to the bridge when needed.  S/he is also in charge of 

making sure the bridge is correctly places on the textbooks each time so 

the data is as accurately recorded as possible. 

• Data collector- This person is in charge of the computer and spreadsheet.

 S/he needs to make sure the spreadsheet is organized and easily followed.

 S/he will also be recording the data that is found through the experiment 

by placing it into the spreadsheet program.  The data needs to be in two 

columns or two rows (creating the x/y table)

• Weight Person-  This person is in charge of adding weight into the dixie cup 

to see how much weight the bridge can hold.  

• Everyone is in charge of counting the weights each time and agreeing on 

the amount before the bridge breaks.

Half of the groups will be testing the length of bridges that hold weight.  The 

other half of the groups will have the same length of bridges but will test the 

thickness of the bridge.

To prepare for the project there are few things that are needed.  Here is a list:

• several pieces of paper (about 20 pieces per group of 3) that will be used as

bridges

• scissors (optional), this could be done ahead of time

• textbooks to be used to build the bridges

dixie cups to hold marbles or pennies (weights)

• marbles, pennies or other weight that can be used and have a large 

quantity of
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• computer with spreadsheet programming, can be one computer per group 

or one computer per person (for the second part of the project) 

• ability to use a graphing calculator that will also show tables, here is a free 

site that will work:

http://my.hrw.com/math06_07/nsmedia/tools/Graph_Calculator/grap

hCalc.html

• large graph paper for group discussion (optional), students could also send 

spreadsheet data to teacher to put on projector to compare what each 

group found.

• copies of the worksheet, one per person

• copies of the assessment, one per person

2b2.  Transfer Context Description

The information gained from this project will be used in several different ways.

 First, Algebra I is a building block in the main years needed in high school and in 

preparing students for college.  Graphing, tables and equations are foundational 

in understanding Algebra, Algebra II, Pre-Calculus, and so on.  These skills are 

tested each year in statewide end-of-year testing and follow the common core 

requirements as well.  

Beyond the building blocks for furthering education, these relationships are used 

in many different aspects in adult life.  We encountered the linear relationship 

when wanting to use the internet on a cruise ship and having to pay $4 before 

even getting to use the internet then having to pay $1.30 per minute on the 

machine (what a rip off!).  Exponential relationships are used in mortgages, 

dealing with medicine strength, and in population growth.  Inverse relationships 

are seen in speed, miles per gallon, and in many supply and demand business 

decisions.  Quadratics is fun as it is used in pumpkin chunk’n, kicking a soccer 
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ball, shooting baskets, and in many architectural designs.

Obviously these are only a few ideas of how the math is used outside of the 

classroom.  Explaining this to students, allowing them to see it, and in explaining 

how important math is in their furthering educational desires is all important for 

their understanding, and interest in learning more mathematically.

2c.  Description of Learners

This project has been created with freshmen/sophomore students in mind.  These

students have been working on math since they were able to talk and count.  At 

the same time, this is a subject most of these students have struggled with for 

years.  The concepts do not make sense to them and they are easily frustrated, 

they can easily shut down.  Keep this in mind while teaching.  One of the main 

struggles these students have is confidence.  They have most of the process 

figured out but usually miss one piece of the puzzle that stop them from fully 

grasping or getting the right answer.  Because of this, their confidence level is 

very low.  Make sure to constantly praise the students, even on the littlest things.

Students should have Pre-Algebra background.  The students have seen all of 

these relationships before (linear, quadratic, inverse, and exponential) however, 

they have not seen the connection with graphs, tables and equations.  This 

project is pulling information that has been taught before and bringing it all 

together, making connections.  Even though much of the information is not “new,”

there is a very good chance it will seem new to the student.  Background may be 

needed, including defining vocabulary words that are used often throughout the 

project.

2d.  Task Analysis Flow Chart
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Part 3.  Planning

3a.  List of Instructional Objectives

1.Learners will be able to distinguish between linear, quadratic, 
exponential, and inverse graphs.

1.1:  By looking at graphs, students will be able to distinguish the 
relationship.

1.2:  By naming the relationship, students will be able to draw a quick 
version of the graph.

2.Learners will be able to distinguish between linear, quadratic, 
exponential, and inverse equations.
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2.1:  By looking at the equations, students will be able to name the 
relationship.

2.2:  By naming the relationship, students will be able to given an example 
of the equation that matches.

3.Learners will be able to distinguish between linear, quadratic, 
exponential, and inverse tables.

3.1:  Students will be able to find patterns within tables using addition and 
multiplication

3.2:  Students will be able to explain how to distinguish what kind 
relationship is within a given graph

4.Learners will be able to find relationships between linear graphs, 
tables, and equations.

4.1:  Students can connect matching linear graphs, tables and equations 
from a variety of different relationships.

5.Learners will be able to find relationships between exponential 
graphs, tables, and equations.

5.1:  Students can connect matching exponential graphs, tables and 
equations from a variety of different relationships.

6.Learners will be able to find relationships between quadratic 
graphs, tables, and equations.

6.1:  Students can connect matching quadratic graphs, tables and 
equations from a variety of different relationships.

7.Learners will be able to find relationships between inverse graphs, 
tables, and equations.

7.1:  Students can connect matching inverse graphs, tables and equations 
from a variety of different relationships.
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8.Learners will be able to distinguish between positive and negative 
formats of linear, quadratic, exponential and inverse graphs.

8.1:  Given a positive graph, the student can draw the negative version.

8.2:  Given a negative graph, the student can draw the positive version.

8.3:  Students will make a connection to negative graphs and the typical 
quadrants they fall in.

8.4:  Students will make a connection to positive graphs and the typical 
quadrants they fall in.

9.Learners will be able to distinguish situations that can be modeled 
using linear, quadratic, exponential and inverse relationships.

9.1:  Students will be able to given an example of a situation where each 
model could be used.

10.Learner will be able to create data, make a table, and graph from 
an in-class experiment.

10.1:  Students will be able to put data into a spreadsheet that is well 
organized.

10.2:  Students will be able to create a graph showing the data that was 
found.

10.3:  Students will be able to compare the graph they made with one from
the spreadsheet program.

10.4:  Students will be able to create a “best-fit” line for the data that was 
found.

10.5:  Students will be able to distinguish which relationship is used in 
creating their data.
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3b.  Objectives Matrix Table

Objective Taxonomy Strategy Type of Learning

1.1 Analysis Supplantive Concept

1.2 Analysis Supplantive Concept

2.1 Comprehension Supplantive Concept

2.2 Comprehension Supplantive Concept

3.1 Comprehension Supplantive Concept

3.2 Comprehension Suppantive Concept

4.1 Comprehension Supplantive Concept

5.1 Comprehension Supplantive Knowledge

6.1 Analysis/Synthesis Supplantive Knowledge

7.1 Analysis Supplantive Knowledge

8.1 Synthesis Supplantive Concept

8.2 Synthesis Supplantive Concept

8.3 Comprehension Supplantive Knowledge

8.4 Comprehension Supplantive Knowledge

9.1 Analysis Generative Problem-Solving

10.1 Application Supplantive Knowledge

10.2 Analysis Generative Concept

10.3 Analysis Generative Concept

10.4 Analysis Generative Concept
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10.5 Comprehension Supplantive Concept
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