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Purpose: Determine which schools and which type of students are in the

most need for technology

Overview of questions: Questions addressed the students’ background

information, current technology, ability to access the internet, and overall

effectiveness of their technology

Example Questions:

How many computers do you have in your home?

How useful would a computer with WIFI be to your home?

Abstract

Heat Map

Heat Map Process

Survey

Process:

1. Downloaded the address and boundaries for each 

high school from in the form of Shapefiles (.shp) 

from Open Mapping Mecklenburg: 

http://maps.co.mecklenburg.nc.us/openmapping/data.

html .

2. Imported Shapefiles into ArcMap to generate the map

3. Added layers to provide us with particular attributes 

(e.g. high school locations)

4. Associated map colors with estimated percentages of 

households with at least 1 computer in a boundary.

For each high school in CMS, we estimated the percentage of 

households with at least 1 computer.  To do so, we blended 

together 3 probability calculations using the following 

information:

1. Income distributions in the school’s area

2. Demographic breakdown for the school

3. Logistic regression of data we found in our survey

According to our metric, the following high schools have the 

most need in CMS:

Results and Conclusions

School Est. % of Households 

without a Computer

Est. # of  Students 

in Need

West Charlotte 23% 388

Garinger 21% 364

West Mecklenburg 21% 448

Survey Background

Who took it?

108

55

45

7

11

48

Race/Ethnicity

Black or African American White

Hispanic or Latino Native American or American Indian

Asian / Pacific Islander Other

116

42

102

School

Hopewell High School Hough High School West Charlotte High School

• Our Partner: E2D – Eliminate the Digital Divide

• E2D’s Mission: Provide all Charlotte-Mecklenburg (CMS)

students with access to the technology and digital literacy

necessary to succeed in today’s environment.

• Our Role: We set out to create an algorithm that estimates

how many students need computers at each CMS

school. We combine data on each school’s demographics

with information we found surveying CMS students to

formulate our estimation of computer need.

Introduction

Survey Summary Stats

What did they say?

Survey Regression

How did we use it?

Race/Ethnicity

Black White Hispanic Asian Other Total

Number of computers in Household

0 25 1 15 1 12 54

1 26 6 16 5 22 75

2 29 11 8 3 9 60

3 17 16 1 2 3 39

4 4 9 3 0 6 22

5 7 12 2 0 3 24

Total 108 55 45 11 55 274

Devices per household

Device Average # in household % with at least 1

Smartphone 3.84 99.27%

Tablet 1.61 74.82%

Computer 1.90 80.29%

Number of People in Household

Number of computers in Household 2 3 4 5 6 7 8+ Total

0 4 13 9 9 6 7 6 54

1 9 14 15 15 9 10 3 75

2 6 11 13 13 7 5 5 60

3 4 10 8 12 4 0 1 39

4 1 2 8 9 1 0 1 22

5 1 4 4 10 1 3 1 24

Total 25 54 57 68 28 25 17 274

We tested many different combinations to find the regression that would 

give us the most meaningful results after compiling our survey data. 

Upon doing so, we concluded on a logistic regression that simply 

utilized the school score of the high school as the sole explanatory 

variable. The dependent variable was binary, representing if the student 

had at least one computer in his/her household. The results from this 

regression are depicted below.
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We recommend E2D use our visualization and our predictions 

when assessing each school’s need for computers.

(1)

VARIABLES computer_dummy

school_score 0.0343***

(0.00825)

Constant 0.0669

(0.327)

Observations 274

Observations:

This percentage was calculated using the 3 fields of 

information outlined in Results. There was little 

relational change among the three fields. It appears 

that a high probability in one, correlates to a high 

probability in the other two, which we consider to be 

validation of our method. 

The ArcMap heat map generation can provide various 

information about CMS depending on the the filtering 

process (e.g. race, income, logistical regression). 

We created an algorithm for E2D that estimates the computer need at every CMS high school. We

analyzed the probability of a household having at least one computer based on historical data

relating income distribution and demographics to computer ownership. We also administered a

survey to 3 high schools in the district and ran a logistic regression on those results to estimate

likelihood of computer ownership. We blended these probabilities to form a final metric estimating

computer need. This metric forms the basis of our heat map color scheme of the CMS district. Our

visual tool and algorithm will help E2D quickly assess potential need in CMS schools.

http://maps.co.mecklenburg.nc.us/openmapping/data.html

