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Grant Summary 
 
Project Overview (summary statement) 
The purchase of the Ti-Navigator system (hardware/software) will allow us to 
leverage and more effectively use hand held graphing calculator technology 
 
Target Audience    Grades 9 -12 
 
How many students/staff will benefit    all students taking math Grade Level    9-12 
 
Needs Statement (What problem are you addressing with your project.) 
Current graphing technology, while very powerful, is very limited in a crucial 
area. Because each calculator is a separate entity, students are unable to 
share their discoveries, solutions, or problems. The Ti-Navigator system allows 
the graphing calculators to be linked together into a unified system so students 
can share their results. 
 
Graphing technology is no longer a luxury but a requirement for understanding 
complex data. All students need to understand how to visualize data. Students 
must be able to interpret, interpolate, and extrapolate conclusions from data 
patterns typically represented by graphs. Without a networked system, 
students and teachers are not able to use the full potential of this graphical 
representation of data. 
 
Example: 
 
A freshman class in Algebra I will learn how to represent data as graphs. They 
will typically learn how to do this manually using graph paper and rulers. To 
simulate real world situation we collect large amounts of data.  Graphing each 
single point is more suited to a computer rather than a human. Hand-held 
calculators are perfect for the task, however, we typically encounter many 
obstacles such as: 
 
a. the keyboard layout of the calculator is confusing 
 
b. the calculator has several modes which can give incorrect results 
 
c. students who are successful are unable to quickly verify and share their 
results 
 
Using the TI-Navigator system, each graphing calculator can be monitored and 
displayed by the teacher’s command center. 
 



For example, if Billy is having trouble displaying his graph the teacher can 
simply look at the display of Billy’s grapher from her command center and 
diagnose his problem instantly. 
 
The more important use however, is that students can share their discoveries 
and results. If Jane has made a discovery about the data on her grapher, she 
can instantly display her graphs and data. Jane can now lead the class through 
the discussion with what she has discovered. This leads to higher engagement 
and a student-centered approach to learning. 
 
 
The other exciting aspect of this system is that it can act as a sophisticated 
electronic audience response system. One of the major tasks of all teachers is 
getting all students engaged. Some students are naturally shy and have a 
difficult time taking center stage and responding to a question. It is often 
difficult for teachers to gauge whether a non-response is caused by lack of 
knowledge and confusion or by shyness. 
 
With the current methodology, an Algebra I teacher might ask, “What is the 
slope of the line y = x+5?”  The typical response in class ranges from, “Ooh 
pick me pick me”  to “Please don’t call on me, I have no clue.” 
 
When a student is finally chosen the rest of the class is “off the hook.” Often 
the teacher’s ability to assess the students’ comprehension can be way off the 
mark with this methodology. 
 
With this system the students can key in their response directly into their 
calculator.  At the command center the teacher will see: 
 
a. number or percent of students that have answered 
 
b. number or percent of non-response 
 
c. number of students that have said the slope is 1 (which is correct) 
 
d. number of students that have said 5 (incorrect) 
 
If a and c are high, the teacher has a more accurate assessment of how well 
students understand the concept particularly, among those who historically do 
not respond.  If b and d are high, clearly the students have not mastered the 
concept and additional work must be done. 
 
It should be noted that a side benefit of this system is that it helps students to 
stay focused and on task.  Graphers are essentially small computers and do 



come with games that can be inappropriate during a lesson on graphing, 
students that are playing games can be instantly detected. 
 
 
 
 
 
 
Is this a one-time project, a new project, or a continuation of an existing program? 
New project 
 
Will this project continue beyond the grant period? yes 

 
 

Project Design 
 
Describe the overall project concept. 
 
The overall concept is to more effectively use hand-held graphing technology 
by monitoring and displaying each student’s work into a central command 
center.  
 

A. Objectives: Specify the objectives to be achieved. 
 
o use instructional time more effectively  
 
o support student-centered instruction by facilitating the ability of students to share 
observations and results on their calculators 
 
o increase student engagement 
 
o deploy and leverage graphing technology to a wider student population 
 
o widen the assessment methods and techniques available to teachers through the use of 
electronic audience response systems 
 
o increase time on task by monitoring the appropriate use of technology 
 

 
 
 
 
 
 
 
 



B. Activities: Please provide details on the project activities. 
 

 
Review by Technology department/Math Department  10/07 
 
We will need a thorough review to ensure that we meet all minimum system requirements and that 
we have adequate technology resources to support the system.  I have done a preliminary analysis 
and it shows that we meet all requirements.  The Math Department has an adequate supply of TI-84 
Plus graphing calculators to support the system.  Completed 10/19/07 
 
Acquire TI-Navigator Hardware Software  1/08 
 
$4,000 
 
Math Department Training    2/08 – 3/08 
 
While the hardware and software system is easy to use, we will need training 
in the logistics of setup.  One method is to attend workshops or we could 
contact other schools that have installed the system and gather “best 
practices” for effective use. 
 
  
Installation testing/ Quality Assurance test (3/15/08 4/1/08) 
 
Ensure all hardware and software works smoothly 
 
Pilot with Math Department 4/1/08 – 4/15/08 
 
Ensure that the Math department understands the functions and features and 
can adequately respond to common problems. 
 
Pilot in Small Class  4/15/08  - 5/1/08 
 
Use the system with a small class of students. Monitor and record student 
feedback 
 
General Deployment  9/08 
 
 
 
 
 
 
 



 
 
Assess  1/09 
 
 
Measure the Effectiveness of the Project  
 
 
Compare number of respondents in a “normal” class vs. respondents in a class 
using the Navigator system. 
 
Track  number of  incidents where students are using graphing technology 
inappropriately 
 
Count the number of students actively using graphing technology by 
monitoring the usage on the command center 
 
Compare the time needed to teach graphing technology with and without the 
Ti-Navigator. 
 
Count and compare the types of questions (using Bloom’s Taxonomy) and 
responses that can be developed. The key indicator is the reliability of the 
response data.  
 
 
 
 



 
Project Timeline 

Please attach a timeline, which lists dates for planning, conducting, and completing project activities. 

Budget 
 
Category UFREF OTHER* 
Staff:   
Math Department Training             
                  
                  
Materials/Equipment:   
Acquire TI-Navigator 4,0000       
                  
                  
Other:   
                  
                  
                  
 
List other sources of funding, if any: 
Math Department 
 
 
List any other resources needed to complete the project (material, equipment, space, staff, 
volunteers, etc.) 
 
Technology committee to perform analysis of requirements. Completed 
10/19/07 
 
 

 
Evaluation 

 
How will your project benefit the students? 
See project description 
 
 
What criteria will be used to determine how successfully the objectives have been met? 
see Measure the Effectiveness of the Project 
 
 
 

Please attach any supplemental information to support your proposal. 



(photographs, brochures, letters of support) 
 

 
Please go to the following links for more information  
 
Demonstration of concept 
 
http://education.ti.com/educationportal/sites/US/nonProductSingle/navigator_demo.html 
 
Success Stories 
 
http://education.ti.com/educationportal/sites/US/productDetail/us_ti_navigator.html?subid=11&topi
d=56 
 
http://education.ti.com/sites/US/downloads/pdf/navnews_1_3.pdf 
 
 





To address the first question, I examined class data from prior years.

Clearly one can see that as TI-Navigator system usage increased, while 

targeting a specific pedagogy, the number of failures decreased in the last

five weeks of the course. I concluded that most of my students were not 

giving up. The opposite was true.  In fact, there were no failures going into the

final exam (2003-2004) with a high degree of use of the TI-Navigator system

with a specific pedagogy. One can see with moderate use the failures

reached a plateau of 31 percent but did not increase over the last five weeks.

It was at this point that I felt I was moving in the right direction. Clearly, 

the TI-Navigator system was helping the lower level
student perform better.

Next, I wondered to what degree students above 70 percent were benefiting

by use of the TI-Navigator system.

Notably, it is very impressive to see that approximately three times as many

students achieved higher than 70 percent after a final exam, for the same

course, when the TI-Navigator system was used to a high degree. We also see

that with no use, limited and moderate use, the percentage of students above

70 percent seems to be the same magnitude after a final exam. Emerging was

the fact that the TI-Navigator system was also helping stronger students learn.

In short, the TI-Navigator system can increase student performance if used in

a specific pedagogically appropriate way. We can also say that more 

students achieve higher performance when a high degree use of the 

TI-Navigator system is employed.     

* Visit education.ti.com/research to view Action Research titled Derrick Driscoll - Westminster Secondary 

School, London, Ontario, Canada - TI-Navigator system in Mathematics of Personal Finance. 
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Activity Central
Burning Volumes Activity
submitted by: Gail Standiford

An analysis of how the volume of various jars impacts the burning time of 

candles. Data collected will be used to continue the discussion of modeling,

line fitting and linear regression.

grade level 5-8  

activity time 60 minutes 

Preceding Activities
Activity Agenda, Teacher Notes and Points for Discussion

Teacher will… 

1. Explain the activity: To predict when a candle will burn out based on

the size of a jar.

2. Monitor data gathering, clarify directions, and answer questions.

3. Use overhead and/or graphing calculator poster to review how to

find the line of best fit and determine its accuracy.

4. Tell students the size of the unknown jar.

5. Get predictions from groups – then run the experiment.

6. Discuss accuracy of predictions and any factors which may have

impacted the results (airtight seal, displacement of air by the candle, 

accuracy of size of the jar, etc. )

Student will…

Gather data for a number of known size jars or record data gathered in 

the teacher demo.

Gather data in the classroom in groups of four. Take three trial time 

measurements for each jar and average the time. Graph the points 

then draw a line of best fit using a ruler.

Use a graphing calculator to derive an equation of the line of best fit. 

Adjust TBLSET to accommodate data.

Make a prediction based on handgraph and equation.

Determine the accuracy of the predictions.

Process and reflect on activity.
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Mathematical Concepts Explored
 Data Collection
 Data Analysis
 Graphing
 Line of Best Fit
 Reasoning

Technology Used 
   Graphing Calculator: TI-83 or

TI-83 Plus or Silver Edition

Commands/Functions Utilized
 STAT/Edit
 STAT/CALC/4:LinReg
 Y = VARS
 STATPLOT
 ZOOM
 GRAPH
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