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Teacher Resources
	Resource
	Description

	Teacher Resource 2.1
	Guide: Setting Up Stations

	Teacher Resource 2.2
	Presentation and Notes: The History and Development of Computers (includes separate PowerPoint file)

	Teacher Resource 2.3
	Multi-Pass Instructions: The History and Development of Computers

	Teacher Resource 2.4
	Assessment Criteria: Information Technology and Its Impact on Society and My Life 

	Teacher Resource 2.5
	Key Vocabulary: The Evolving Role of Information Technology and Computers


Teacher Resource 2.1
Guide: Setting Up Stations
Directions: Use the table below to gather the equipment you will need and to prepare the stations for the hands-on activity in Class Period 1. You may want to add some of your own activities or alter these, depending on the equipment you have available. Adapt the activity instructions in the left column below as needed and then post the instructions at each station.
	Activity Instructions
	Required Equipment
	Preparation

	Use an iPad or similar tablet to take a picture of something in the classroom. Save the picture.
	Tablet with camera
	None.

	Watch a video clip.
	Tablet, smartphone, or computer with Internet access
	Choose a video clip that is shorter than a minute, such as a news clip, and give students the URL.

	Add the first and last name of each group member to the Excel spreadsheet.
	Computer with Excel or similar software installed
	Open an Excel spreadsheet. Label column A “First Name” and column B “Last Name.” 

	Use a mobile device to ask Siri (or similar) a question and see if you get a correct answer.
	iPhone with Siri or similar device with personal digital assistant
	None.

	Use Google Maps to find a location of interest in Maps view and Satellite view.
	Computer or tablet with Internet access
	Open Google Maps in a browser.

	Use Google to run a search on a phrase containing multiple keywords. Examine the first three links returned. How closely do these links match the search terms that were entered?
	Computer or tablet with Internet access
	Open Google.com in a browser.

	Find the price of an information technology device on Amazon.com.
	Computer or tablet with Internet access
	Open Amazon.com in a browser.

	Use a computer with a touch screen to get a weather update.
	Computer with touch screen OS such as Windows 8 or higher






	On Windows 8 or higher, the weather should be available on the Live Tiles menu.

	Make a few moves in a computer game.
	Computer with simple game suitable for ninth graders installed (should be the type of game where each group can make one move)



	Open the game you have chosen on the computer.

	Add a new slide to a PowerPoint presentation. The slide should tell what you like best about information technology.
	Computer with PowerPoint or similar software installed
	Create a PowerPoint presentation and write “What I Like Best about Information Technology” on the first slide.

	Type ipconfig at the command prompt and find your computer’s IP address (if you are on a Macintosh or Linux computer, use ifconfig).
	Computer with Internet access
	Open a command prompt window on the computer.


Teacher Resource 2.2
Presentation Notes: 
The History and Development of Computers
Before you show this presentation, use the text accompanying each slide to develop presentation notes. Writing the notes yourself enables you to approach the subject matter in a way that is comfortable to you and engaging for your students. Make this presentation as interactive as possible by stopping frequently to ask questions and encourage class discussion.  
	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide1.JPG]
In this presentation, you will explore a few of the early technologies and tools that helped pave the way for modern computers. You’ll then look at some key milestones in computer development.

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide2.JPG]
The word computer includes many devices that process and store information. Basically, a computer is a machine that uses hardware and software to respond to and execute instructions. It gathers, processes, and stores information.

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide3.JPG]
The first counting tools were people’s own fingers. The word digit can refer to a finger (or toe) or to a single character in a number system. 
Bones with carved notches have been found in Europe, dated between 30,000 to 20,000 BCE. One had notches in groups of five—early evidence of the tally system. The tally system is still in use today, making it one of humankind’s most enduring inventions. 
When you use objects instead of fingers to count, you can store results for later reference. The number shown on the slide is 17.

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide4.JPG]
It is believed that the abacus was invented around 3,000 BCE in Babylonia. Others say that the Chinese invented the abacus. (The model shown on this slide is Chinese.) Early versions used small stones or pebbles lined up in columns in the sand.  A modern abacus has rings or beads that slide over rods in a frame.
The word calculate is derived from the Latin word for pebble. A standard abacus can be used to perform addition, subtraction, division, and multiplication.

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide5.JPG]
A punch card is a piece of stiff paper that has predefined positions on it. Data is represented by the presence or absence of a hole in each predefined position. Punch cards were first used in the early 19th century to store information for textile looms and player pianos. They were used later to compute the 1890 census.
From the 1900s into the 1950s, punched cards were the primary medium for data entry, data storage, and processing in institutional computing. By 1937, IBM printed five to ten million punch cards every day.
During the 1960s, as more capable computers became available, magnetic tape gradually replaced the punch card as the primary means for data storage. Today punch cards are mostly obsolete, except for in a few legacy systems.

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide6.JPG]
Charles Babbage designed a steam-powered calculator called the Difference Engine in 1821. The purpose of the Difference Engine was to compile mathematical tables. Babbage received British government funding for his project, but when his attempts to build the machine failed, the project was canceled in 1842. The photo on this slide shows a reproduction of the Difference Engine.
His next idea was the Analytical Engine (1856), designed to perform any kind of mathematical calculation. The Analytical Engine used punched cards. Babbage died before the Analytical Engine could be completed, although part of it was built by Babbage’s son in 1910. The entire machine would have used 25,000 parts and weighed three tons. 
Image retrieved from Wikimedia Commons and reproduced here under the terms of the Creative Commons Attribution ShareAlike 1.0 license. Original photograph by Joe D. 

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide7.JPG]
The Analytical Engine utilized logic based on conditions or situations, a characteristic of today’s computers. This meant that while the machine was running, different results could be achieved based on the conditions the machine detected. The Ada programming language is named after Ada Byron.

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide8.JPG]
During World War II, Konrad Zuse, a German engineer, created a series of computers: the Z1, Z2, Z3, and Z4.
The Z3 was the first fully programmable, digital computing machine.
The photo on this slide shows a reconstructed model of Zuse’s Z1 machine.

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide9.JPG]
In 1943, the British built the first “Colossus” computer. These machines were used to decipher encrypted teleprinter messages sent by the Germans during World War II. While optically reading a paper tape, the machine applied programmable logic to every character in an encrypted message and then counted how many times the logic function was determined to be “true.” The photo on this slide shows the Colossus Mark II. Notice the slanted control panel on the left and the paper tape on the right. Colossus used vacuum tubes to remember its program. The tube was either on or off (binary). Since valves were the size of a lightbulb, the memory of the Colossus filled an entire room and generated a lot of heat. It was destroyed after World War II.
Information about Colossus was not available to the general public until the late 1970s, after the Official Secrets Act ended in 1976.

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide10.JPG]
In 1958, Texas Instruments built the first integrated circuit as the key component in computer memory and processing instructions. Integrated circuits replaced the room of vacuum tubes. Although this first circuit had some problems, the idea was groundbreaking. By making all the parts out of the same block of material and adding the metal needed to connect them as a layer on top of it, there was no more need for individual discrete components. No more wires and components had to be assembled manually. The circuits could be made smaller and the manufacturing process could be automated.
The microchips with a “window” (middle photo) were a special type of permanent memory chip that could be programmed but then “erased” and reused by shining ultraviolet light through the window for a few minutes. Most modern chips do not have this window.  
Over time, integrated circuits have continued to get smaller in size but larger in capacity. The microprocessor in modern-day computers is an integrated circuit that processes all information in the computer. It keeps track of what keys are pressed and if the mouse has been moved. It counts numbers and runs programs, games, and the operating system. 
Integrated circuits are also found in almost every modern electrical device, including cars, television sets, MP3 players, and cell phones.
Images retrieved from wikimedia.org and reproduced here under the terms of the GNU Free Documentation License.

	Presentation notes

	[image: C:\Users\Mika\Documents\Pearson\2015\June\5\PrinciplesIT_Lesson2_Presentation_ROOT_060515\Slide11.JPG]
Until the mid-1970s, computers were used only by the government, scientists, large companies, universities, and research organizations. The Altair, designed for hobbyists, was sold by mail order beginning in 1975. The Altair’s computing results were displayed as patterns of small red lights on the front panel. Since there was no keyboard or screen, information was entered by clicking switches on the front of the machine. Hobbyists added keyboards, teletype printers, a television display, and paper tape or audio cassette interfaces to make the machines more usable. Early programming was done in assembler code or a language called BASIC. Floppy disks and hard drives weren’t available for these machines until two or three years later. The Altair was sold as a kit that the customer had to assemble. The kit was about $600.
The floppy disk box shown underneath the main CPU box was not part of the original Altair 8800a but was an option available two years later.

	Presentation notes
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The Apple I was marketed as a fully assembled circuit board containing about 60+ chips. However, to make a working computer, users still had to add a case, power supply transformers, a power switch, a keyboard, and a video display. 
The Apple II had 4KB of standard memory, expandable to 8KB or 48KB using expansion cards.
Apple I image retrieved from wikimedia.org and reproduced here under the terms of the GNU Free Documentation License.

	Presentation notes
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The photo shows an early IBM PC.
The first IBM PC came equipped with 16KB of memory, expandable to 256KB. The PC came with one or two 160KB floppy disk drives and an optional color monitor. 
The PC was different from previous IBM computers because it was the first computer to be built from off-the-shelf parts (called open architecture). Also, it was the first IBM computer to be marketed by outside distributors (Sears & Roebuck and ComputerLand). 
PC image retrieved from wikimedia.org and reproduced here under the terms of the GNU Free Documentation License.

	Presentation notes
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A wide range of personal computers is available; the size and shape of a computer is known as its form factor. 
Desktop computers can be stand-alone tower models, or the computer can be built into the monitor. Laptops were the first portable computers.
Tablet PCs may use virtual keyboards and handwriting recognition for text input through the touch screen. All tablet personal computers have a wireless adapter for Internet and local network connection. The iPad is the most well-known tablet PC.
Smartphones usually allow the user to install and run advanced applications. They run complete operating system software, providing a platform for application developers. The next level of mobile phones beyond smartphones have been called “nirvana phones.” These smartphones can be docked with an external display and keyboard to create a desktop or laptop environment.

	Presentation notes
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As PCs have become more powerful over the past 30 years, the description of what a workstation is and what a PC is has continually shifted. Workstations are PCs with high-speed processors, lots of storage, and special equipment, such as hardware to enable extensive graphics capabilities. Workstations are commonly used by professionals such as engineers, scientists, and video editors. 
Complex capabilities (such as multitasking and the ability to allow multiple users access to the computer at the same time) that were once reserved for scientific and engineering fields have become an integral part of all PCs. Today, scientists and graphics professionals are the main users of workstations, which are much more powerful and more expensive than a basic modern PC. High-speed processors and graphics chips require larger power supplies and better cooling than that available in a typical laptop.
The computer-generated movie Toy Story was made on a set of Sun (Sparc) workstations.

	Presentation notes
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A server is a computer that provides services over a network. It is usually dedicated to a special purpose. For example, a file server is dedicated to storing files and making them available to other people on the network. A print server manages one or more printers; a database server processes database queries. There are also web and email servers. 
Servers are typically put in tall racks with other servers. The racks or server rooms require extra cooling because the servers are on all the time.

	Presentation notes
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Supercomputers have become indispensable tools in cutting-edge scientific research. These machines are valued for their ability to solve problems critical to national interests in areas like defense, energy, and finance. Governments use supercomputers for tasks such as high-tech military and space programs. Supercomputing technology is also a part of mainstream business. Oil and gas companies use it to find reservoirs. Wall Street traders use it for the quickest automated trades. Meteorologists use supercomputers for weather forecasting. Legacy supercomputers are very large, with many processors inside.
In 2011, IBM supercomputer “Watson” beat two of Jeopardy’s best champions in a two-day match. In June 2012, IBM’s “Sequoia” supercomputer, based at the Lawrence Livermore National Laboratory, reached 16 petaflops (quadrillions of calculations per second), setting the world record. In June 2013, the Chinese supercomputer Tianhe-2 surpassed the Sequoia and other machines with 33.86 petaflops, using a total of 3.12 million computer processing cores. The Sequoia used 1.5 million cores. In March 2013, Blue Waters opened up to the science community at large. It is the first system of its kind to sustain one-petaflops performance—one quadrillion calculations per second—on a range of science and engineering applications. The project was developed at the National Center for Supercomputing Applications, at the University of Illinois at Urbana-Champaign.

	Presentation notes
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Computers came into widespread use relatively recently—mostly in the last two decades of the 20th century up until today. But as you’ve seen, their history goes back more than 5,000 years to the abacus. From a simple calculator made from beads and wires, to the complex world and number of devices available today, the computer plays an important role in our daily lives. The difference between an ancient abacus and a modern computer seems vast, but the principle—making calculations faster than the human brain—is nearly the same. What might the next generation of computers look like and be able to do?

	Presentation notes


Teacher Resource 2.3
Multi-Pass Instructions: 
The History and Development of Computers
These instructions apply if you choose to print out the corresponding student resource reading pages and post them around the room. It’s essential to print the student reading pages rather than the PowerPoint slides because the student pages include notes that contain further important information for students to consider about each key concept. Instruct the students to make several passes around the room, each time noting the information described below.
First Pass: Survey (5 minutes)
Read the title and introduction, and note the sections of the presentation.
Examine the illustrations: Have you seen any of these elements before? Do you own any of them? Have you heard of any of the people mentioned here before?
Read the headings to see how the presentation is organized.
Paraphrase the information acquired. What information has been the most surprising to you?
Second Pass: Size Up (15 minutes)
Identify key concepts using titles and headings, visuals, bold print, italics, and/or color codes. Have you encountered any of the older computers or concepts mentioned before?
Generate questions about key concepts in technology and computer history, and answer them by looking at the slides.
Paraphrase key concepts. How have computers changed over time? How has people’s use of computers changed? Can you predict how their use might change in the future?
Third Pass: Sort Out (10 minutes)
Answer student-generated questions and reinforce critical concepts.

Teacher Resource 2.4
Assessment Criteria: Information Technology and Its Impact on Society and My Life
Student Name:_____________________________________________________________
Date:____________________________________________________________________
Using the following criteria, assess whether the student met each one.
	
	Met
	Partially Met
	Didn’t Meet

	The essay clearly sets forth how the information technology features identified impact the student’s life, with examples presented to support the statements.
	□
	□
	□

	The essay clearly sets forth how the IT features identified impact society, with examples presented to support the statements.
	□
	□
	□

	The writing demonstrates an understanding of the material presented in the course thus far.
	□
	□
	□

	The essay is organized in a logical manner, with an introduction, a paragraph that supports each point, and a conclusion.
	□
	□
	□

	The essay is neat and uses proper spelling and grammar.
	□
	□
	□



Additional Comments:
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
 Teacher Resource 2.5
Key Vocabulary: The Evolving Role of Information Technology and Computers
	Term
	Definition

	abacus
	An instrument used to perform calculations by sliding rings or beads along rods inside a frame. 

	attention span
	The length of time a person can concentrate on a single activity, idea, or task.

	binary number system
	A system with two numeric values of 0 and 1, which are also referred to as off or on.

	computer
	An instrument or machine that gathers, processes, and stores information.

	computer cluster
	A group of computers working together to share resources.

	decimal number system
	A system with 10 numeric values, 0 through 9. 

	digit
	A single character in a number system.

	digital
	Describes something that relies on an electronic signal (electrical pulse) used to transmit information in the form of binary digits. 

	form factor
	The size and shape of a computer or device.

	integrated circuit
	A group of tiny transistors and electric wires built on a silicon wafer, or chip.

	isolation 
	The separation of a person from the rest of a group or society.

	mainframe computer
	A large, multi-user computer commonly used in large businesses and government agencies; more powerful than a minicomputer. 

	microcomputer
	A single-user computer that comes in many forms, such as a desktop model, a portable laptop/notebook, or a handheld computer; also called a personal computer.

	minicomputer
	A midsize, multi-user computer; more powerful than a workstation or personal computer but less powerful than a mainframe computer.

	news cycle
	The length of time between the end of one news broadcast or delivery and the beginning of the next. 

	notebook/laptop computer
	A small, lightweight, portable microcomputer with an attached flat screen.

	personal computer 
	A computer designed to be used by one person at a time; the acronym PC is sometimes used to refer to IBM PCs and “compatibles” to distinguish them from Apple computers.

	punch cards
	Wooden or cardboard pieces with punched holes in predefined positions; used to store and process information in early calculating and computer devices. 

	smartphone
	A device that integrates a cell phone with the features of a PC, such as the ability to store information, receive email, and install programs.

	supercomputer
	The largest, most powerful type of computer; generally used in scientific, engineering, and military fields, including space programs and weather forecasting. 

	tally system
	A system that uses marks or sticks for counting.

	terminal
	A device or computer connected to a multi-user computer such as a minicomputer or mainframe computer. 

	vacuum tube
	An early form of electrical memory using glass bulbs.

	workstation
	A single-user computer more powerful than a microcomputer; commonly used by engineers, scientists, and graphic artists. 
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Early counting methods were very basic
B

® People used their own fingers.
® They used bones with carved notches.

® Using objects (instead of fingers) to count allows
for storing of results.
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The abacus was the first calculator

® The abacus was invented

around 3,000 BCE in
Babylonia.

\ ® Early versions involved
lining up small stones in
the sand.

* A modern abacus is

pictured here.
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On a punch card, the presence or absence of
holes represents digital information

A punch card is a piece of stiff paper that has
predefined positions on it.

o ' e
ninn S S '
LULLLLLL ) 1

Have you ever seen or used a punch card? If so, where?
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Charles Babbage is called the “father of computing”

® The Difference Engine
was a steam-powered
calculator designed in
1821.

® The Analytical Engine
was designed in 1856 to
perform any kind of
mathematical
calculation.
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Ada Byron was the first computer programmer
B

Ada Byron, a friend of
Babbage, wrote an
analysis of the Analytical
Engine in which she
outlined computer
programming basics.

What famous modern women do

you know who are leaders in
technology? What roles do they
have?
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Konrad Zuse made the first programmable
digital computer

A reconstructed model of Zuse’s Z1 machine.

Which components of the Z1 look familiar at all?
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British Colossus decoded messages during WWII

® First Colossus built
in 1943.

® They were used to
decipher
encrypted
messages sent by
the Germans
during WWII.

The computer shown above is a
Colossus Mark II.
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Integrated circuits eliminated the need to

assemble discrete components
In an integrated circuit, all the components and

the chip are made out of the same block of
semiconductor material.

\

Old integrated Microchips with Modern microprocessor
circuit with thin clear windows integrated circuit with
wires going to that show the connection wires to the
connection integrated circuit outside of the package
pins inside
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The Altair was the first computer sold to individuals
_______ .

® The Altair was first sold
in 1975.

® There was no keyboard
or screen, so
information had to be
entered by clicking
switches on the front of
the machine.

® This was the beginning
of the microcomputer
revolution.
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The first Apple computer was introduced in 1976

Apple Il

® In 1976 Steve Wozniak created the first personal
computer, called the Apple 1, with a built-in
keyboard, display screen, and storage unit. Steve

Jobs decided to market it.
® The Apple II was first produced in 1977.
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The first IBM PC was released with an open

architecture that others could copy
B

¢ In 1981, IBM introduced
its version of the

personal computer: the
IBM PC.

® The open architecture
meant that the general
design was available to ]
competing companies. I
This resulted in many =
clones or compatibles.

Why do you think the original PCs used a black screen with
green text?
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Today’s PCs come in many sizes and models

B

* Desktop computers were
the first computers that
could fit on a desk.

* Notebook or laptop
computers are portable.

® Tablet PCs are notebooks
that use a touch screen or
stylus instead of a mouse
and keyboard.

* Smartphones are handheld
computers integrated with a
mobile phone.

How many computers per
household do you think is
too many?
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A workstation is the most powerful type of PC

Workstations are PCs with high-speed
processors, lots of storage, and special equipment
such as hardware to enable extensive graphics
capabilities.

The Apple workstation The Radius LE workstation
is easy to transport
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Servers are more powerful than workstations
B

® Servers work on a
network.

® They are designed to
run for a long time
without turning off.

® Hardware and software
in a server must be
extremely reliable so
that a business doesn’t
lose data or have
downtime for repairs.
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Supercomputers are the most powerful computers

® Supercomputers are
the fastest computing
systems, used to
perform a huge
number of calculations
at the same time.

® Most modern
supercomputers are
highly tuned computer
clusters with custom Lawrence Livermore National Labs’ IBM
interconnects between “Sequoia” supercomputer
computers in the
cluster.
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Computers will continue to evolve

When do you think most people will have smart
glasses like they do smartphones? When do you
think most people will have smart watches?
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The word computer has a broad meaning

What is a computer?

A computer is any

instrument or machine
that gathers, processes,
and stores information.

How many computers of any kind are in your household?




