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EXPLORE MORE:

This lesson is an excerpt from Bring Science Alive! Waves, Lesson 8, Analog and Digital Information. 
Full support, including a ready to teach slideshow, is available online at www.teachtci.com.

Women’s History Month

Ada Lovelace, Pioneer Programmer

Lesson Overview

There are literally millions of computer programs. But who 
designed the very first computer program for the first computer? 
Introduce students to Ada Lovelace, then have them complete 
a timeline of women’s achievements and impact in computer 
science.

Teacher Prep

Divide the class into groups of 5. Decide if students will research 
computer scientists in class or at home. 

Procedures

1. Introduce computer programming. Discuss as a class: How are computer programmers typically 
depicted in media? Provide examples.  
Tell students they will learn about the first computer programmer.

2. Learn about Ada Lovelace. Read about the first computer programmer, Ada Lovelace. Discuss:
a. What problem was Ada Lovelace trying to solve?
b. What predictions did Lovelace make about the Analytical Engine’s capabilities? Which ones were 

true?
c. How did Lovelace’s program impact the field of computer science?

3. Research women programmers. Divide class into 5 groups. Tell them each group will research a 
woman programmer in history. Assign each group to one of these programmers:
a. Grace Hopper   b. Evelyn Boyd Granville  c. Mary Kenneth Keller
d. Carol Shaw  e. Parisa Tabriz
Provide copies of the handout, and have students record the name of the programmer. Tell students 
to use reliable sources to research information to complete the handout and prepare a 30 second 
presentation about their programmer.

4. Make a class timeline. Have each group present on their programmer. Then, create a timeline. 
5. Discuss as a class. Ask:

a. What is something you learned that surprised you?
b. How was the field of computer science impacted by women?
c. What are the top three ways computer science has advanced science, technology, or discoveries?
d. How have you benefited from these advancements in computer science?
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Charles Babbage invented the first 
computer, called the Analytical Engine, 
in the 1830s. Even before that, he 
designed a calculating machine called 
the Difference Engine. This photo of 
a later Difference Engine shows that 
many parts moved to automatically 
calculate certain equations.

Today students can punch numbers into calculators when they 

want to find the answer to a math problem, and they get the answer 

almost immediately. Some calculators can even make graphs. 

Students in the early 1800s were not so lucky. They had to write out 

calculations by hand, just as they had to write out notes. The first 

commercial calculating machine, which could only add, subtract, 

multiply, and divide, was not made until 1820. Very few students 

would have had one of these calculators. Even if they did, they 

could not have walked to school carrying the desk-sized machine. 

In the 1830s in London, England, around the same time that 

Samuel Morse invented the electric telegraph in the United States, 

Charles Babbage designed a machine that was more than just 

a calculator. He designed the very first computer. His machine, 

called the Analytical Engine, was quite different from what we 

think of as a computer today. It did not even use electricity. It was 

a monstrous machine that was designed to use steam power to 

turn the vast number of gears that would perform its calculations. 

Yet it also had many features that modern computers have. It was 

digital. In addition to solving complicated equations automati-

cally, it stored information as it was performing calculations. And 

perhaps most importantly, it was programmable.

READING FURTHER

Ada Lovelace, Pioneer Programmer
If you have used a calculator, made a phone call, or streamed music today, you 
have used a computer. Computer programs interpret digital codes to play music 
or videos, display web pages, and much more. There are literally millions of 
computer programs. But who designed the very first computer program for the 
first computer?



Ada Lovelace was tutored in 
mathematics, a very unusual education 
for women in the 1800s. She used 
her mathematical expertise to write 
a program for Charles Babbage’s 
Analytical Engine. 

The First Computer Programmer
The Analytical Engine was different from other 

calculating machines at the time. Most machines 

could only solve a few specific types of problems, as 

a calculator would. But the Analytical Engine could be 

programmed to solve nearly any type of equation. Its 

first program, and the first program for any computer, 

came from an unlikely source in the 1800s—a woman 

named Ada Lovelace. 

Ada Lovelace was born into high society in London 

in 1815. Her father was the famous poet, Lord Byron, 

but she never knew him. Her parents separated shortly 

after she was born, and her mother raised her. Her 

mother determined the course of Ada’s education, 

making sure she was tutored in mathematics rather than 

poetry. Ada grew up in the early 1800s, a time when 

it was extremely unusual for women to study math-

ematics. It was assumed that women in her social class 

would marry and devote their lives to their families. Ada 

Lovelace did become a wife and the mother of three children, but 

she did not give up her interest in mathematics. 

Lovelace met Charles Babbage at a party. As they talked about 

his work, she became excited by the machines he was designing. 

For many years, they wrote letters to each other discussing many 

topics, including mathematics. Through their communications, 

Lovelace developed a deep understanding of the Analytical Engine. 

Because of her knowledge of the Engine and her ability to 

speak French, Lovelace was able to translate an important French 

article about the Analytical Engine into English. In addition to 

translating the article, Lovelace also added her own notes to the 

article. These notes included a set of detailed steps that could be 

entered into the Analytical Engine. These steps would provide the 

machine with the necessary instructions to solve a complicated 

type of mathematical equation. By creating this set of instructions, 

Ada Lovelace became the very first computer programmer. 

How well did Ada Lovelace’s program work? We may never 

know. You see, Charles Babbage designed the Analytical Engine, 

but he never actually built it due to lack of money and technology. 

He only made small models to test parts of the machine. In 2002, 

engineers at a museum completed one of his simpler calculating 

engines. This machine is still very complex, with 8,000 parts, and it 

works just as Charles Babbage predicted it would. 
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Programs were once entered into 
computers with punch cards based 
off of these cards on a weaving loom. 
Holes punched in the cards provide the 
pattern for weaving.  

The Impact of the Analytical Engine 
Charles Babbage and Ada Lovelace were not able to build the 

Analytical Engine and test programs on it in their lifetimes. Ada 

Lovelace’s life and possible contributions to computing were cut 

short in her mid-30s by her death from cancer. Even so, Babbage 

and Lovelace influenced modern computer design in many ways. 

Babbage found a way to enter programs into the Analytical 

Machine. Keyboards had not been invented yet. Babbage used 

another source of inspiration—the jacquard weaving loom. The 

loom used patterns punched into cards to automatically weave 

complex patterns into fabric. Babbage planned to use similar 

punched cards with holes in specific spots to represent programs 

instead of patterns. Punched cards were also used in early electronic 

computers in the mid-20th century to enter programs and store data. 

Lovelace made a significant prediction about the true potential 

of computers. Like Babbage, she understood how to write 

computer programs using punched cards. She also realized that 

the numbers or symbols that were entered and stored in the 

machine could be used to represent other things, such as sounds. 

Therefore, she reasoned, the Analytical Engine could be used to 

do much more than solve mathematical equations. In her notes, 

Lovelace suggested that it could be used to create music. As 

predicted, people today can stream music on smartphones and 

use programs to compose music. 



The first electronic computers in the 
1940s were big machines. These 
women are programming an early 
electronic computer by moving wires 
and flipping switches.

Many pioneering engineers and 
programmers have contributed to the 
computers you use today. You might 
change the computers of the future.

The First Modern Computers
Ada Lovelace may have predicted the potential of modern 

computers. Yet some 100 years would pass between the design of 

the Analytical Engine and the first modern electronic computers. 

Many pioneering programmers and engineers came after Lovelace 

and Babbage to make the computers you use today.

One of the first modern electronic computers, called the 

ENIAC, was completed in 1945. Like the Analytical Engine, ENIAC 

was huge, taking up a whole room. But programs could not 

be stored in the ENIAC. Instead, a complex array of wires and 

switches needed to be moved to the correct positions to enter in 

every program. 

The team who programmed the ENIAC were women who 

were trained in mathematics as Lovelace was. Even in the 1940s, 

these women were not encouraged to be engineers. They were 

assigned the task of programming because moving wires and 

flipping switches seemed like tedious work. However, the women 

who programmed the ENIAC did much more than mundane 

tasks. They solved complex mathematical equations. Then they 

wrote computer programs to tell the ENIAC how to solve those 

equations. They knew the ENIAC from top to bottom and could 

troubleshoot problems in the massive and complex machine. They 

were true engineers. 

For the next 10 years, the ENIAC 

continued computing programs, and 

progress in computing advanced. In the 

early 1950s, the UNIVAC I was built. The 

team, which included both men and 

women, designed this computer so that 

it could be used by businesses. It was 

much smaller than the ENIAC, and users 

could enter information with a keyboard. 

Many pioneers since Lovelace have 

made computers easier to use and to 

program. They have also made it easier for 

anyone to become a computer engineer 

or programmer. Unlike Lovelace, you can 

study mathematics or computer science 

in college. You might even have computer 

programming classes in your school. 

Maybe you will be the next pioneer in 

computer design and programming! ◆
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H A N D O U T

Programmer’s Name:

Birthdate:

Visual:

Three Achievements:

1.

2.

3.

How did this person advance computer science? Write 2-3 sentences.


