
11th-12th Grade Computer Science Unit: 3 
Grade Level: 11-12 
Unit Name: Bit Bytes and Pixels (3 weeks) 

Priority Standards:  
 
9-10.CS.D.01 Explain how 
abstractions hide the underlying 
implementation details of computing 
systems embedded in everyday 
objects. 
 
9-10.CS.HS.01 Explain the 
abstraction and interactions between 
application software, system 
software and hardware. 
 
9-10.CS.T.01 Develop, communicate 
and apply systematic 
troubleshooting strategies for 
correction of errors in computing 
systems. 
 
11-12.CS.D.01 Illustrate ways 
computing systems implement logic 
through hardware components. 

Learning Targets: 
 

• 1.1 - Creative development can be an 

essential process for creating 

computational artifacts. 

• 1.2 - Computing enables people to use 

creative development processes to 

create computational artifacts for 

creative expression or to solve a 

problem. 

• 1.3 - Computing can extend traditional 

forms of human expression and 

experience. 

• 2.1 - A variety of abstractions built 

upon binary sequences can be used to 

represent all digital data. 

• 2.2 - Multiple levels of abstraction are 

used to write programs or create other 

computational artifacts 

• 3.1 - People use computer programs to 

process information to gain insight and 

knowledge. 

• 3.3 - There are trade offs when 

representing information as digital data. 

• 4.2 - Algorithms can solve many but not 

all computational problems. 

CSTA K-12 Computer Science Standards 

(2011) 

CT - Computational Thinking 

CT.L2:14 - Examine connections between 

elements of mathematics and computer science 

including binary numbers, logic, sets and 

functions. 

CT.L3A:6 - Analyze the representation and 

trade-offs among various forms of digital 

information. 

CT.L3A:7 - Describe how various types of data 

are stored in a computer system. 

Computer Science Principles 

1.1.1 - Apply a creative development process 

when creating computational artifacts. [P2] 

1.1.1A - A creative process in the development 

of a computational artifact can include, but is 

not limited to, employing nontraditional, 

nonprescribed techniques; the use of novel 

combinations of artifacts, tools, and techniques; 

and the exploration of personal cu 

1.1.1B - Creating computational artifacts 

employs an iterative and often exploratory 

process to translate ideas into tangible form. 

 



1.2.1 - Create a computational artifact for 

creative expression. [P2] 

1.2.1A - A computational artifact is anything 

created by a human using a computer and can 

be, but is not limited to, a program, an image, 

audio, video, a presentation, or a web page file. 

1.3.1 - Use computing tools and techniques for 

creative expression. [P2] 

1.3.1C - Digital images can be created by 

generating pixel patterns, manipulating existing 

digital images, or combining images. 

2.1 - A variety of abstractions built upon binary 

sequences can be used to represent all digital 

data. 

2.1.1 - Describe the variety of abstractions used 

to represent data. [P3] 

2.1.1A - Digital data is represented by 

abstractions at different levels. 

2.1.1B - At the lowest level, all digital data are 

represented by bits. 

2.1.1C - At a higher level, bits are grouped to 

represent abstractions, including but not limited 

to numbers, characters, and color. 

2.1.2 - Explain how binary sequences are used 

to represent digital data. [P5] 

2.1.2A - A finite representation is used to 

model the infinite mathematical concept of a 

number. 



2.1.2B - In many programming languages, the 

fixed number of bits used to represent 

characters or integers limits the range of integer 

values and mathematical operations; this 

limitation can result in overflow or other errors. 

2.1.2C - In many programming languages, the 

fixed number of bits used to represent real 

numbers (as floating point numbers) limits the 

range of floating point values and mathematical 

operations; this limitation can result in round 

2.1.2E - A sequence of bits may represent 

instructions or data. 

2.1.2F - A sequence of bits may represent 

different types of data in different contexts. 

2.3.1 - Use models and simulations to represent 

phenomena. [P3] 

2.3.1A - Models and simulations are simplified 

representations of more complex objects or 

phenomena. 

2.3.1B - Models may use different abstractions 

or levels of abstraction depending on the 

objects or phenomena being posed. 

2.3.1C - Models often omit unnecessary 

features of the objects or phenomena that are 

being modeled. 

2.3.1D - Simulations mimic real world events 

without the cost or danger of building and 

testing the phenomena in the real world. 

3.1.1 - Use computers to process information, 

find patterns, and test hypotheses about 



digitally processed information to gain insight 

and knowledge. [P4] 

3.1.1A - Computers are used in an iterative and 

interactive way when processing digital 

information to gain insight and knowledge. 

3.1.1D - Insight and knowledge can be 

obtained from translating and transforming 

digitally represented information. 

3.1.1E - Patterns can emerge when data is 

transformed using computational tools. 

3.1.2A - Collaboration is an important part of 

solving data driven problems. 

3.1.2B - Collaboration facilitates solving 

computational problems by applying multiple 

perspectives, experiences, and skill sets. 

3.1.2C - Communication between participants 

working on data driven problems gives rise to 

enhanced insights and knowledge. 

3.1.2D - Collaboration in developing 

hypotheses and questions, and in testing 

hypotheses and answering questions, about data 

helps participants gain insight and knowledge 

3.1.3A - Visualization tools and software can 

communicate information about data. 

3.1.3E - Interactivity with data is an aspect of 

communicating. 

3.2.1 - Extract information from data to 

discover and explain connections, patterns, or 

trends. [P1] 



3.2.1G - Metadata is data about data. 

3.2.1H - Metadata can be descriptive data about 

an image, a Web page, or other complex 

objects. 

3.2.1I - Metadata can increase the effective use 

of data or data sets by providing additional 

information about various aspects of that data 

3.3 - There are trade offs when representing 

information as digital data. 

3.3.1 - Analyze how data representation, 

storage, security, and transmission of data 

involve computational manipulation of 

information. [P4] 

3.3.1G - Data is stored in many formats 

depending on its characteristics (e.g., size and 

intended use) 

CSTA K-12 Computer Science Standards 

(2017) 

DA - Data & Analysis 

3A-DA-10 - Evaluate the tradeoffs in how data 

elements are organized and where data is 

stored. 

 
Big Ideas: 
 

Lesson 1- Students are introduced to the 

standard units for measuring the sizes of digital 

files: bytes, kilobytes, megabytes, gigabytes, 

etc. and research the sizes of files they make 

use of every day. 

 

Essential Unit Questions: 
 

How are images and other complex information 

represented in a computer? 

How can we reduce the size of digital 

information and what tradeoffs are involved? 

 

Vocabulary: 
 

1. Lossless Compression - a data 

compression algorithm that allows the 

original data to be perfectly 



Lesson 2- At some point we reach a physical 

limit of how fast we can send bits and if we 

want to send a large amount of information 

faster, we have to find a way to represent the 

same information with fewer bits - we must 

compress the data. 

 

Lesson 3- Students explore methods for 

encoding digital images in binary which 

requires representing metadata such as width 

and height as well as pixel data. Students use 

the the Pixelation widget to encode simple 

B&W raster images. 

 

Lesson 4- Students learn about the RGB color 

encoding scheme and use an updated version of 

the pixelation widget to encode color images. 

Hexadecimal notation is useful for representing 

larger groupings of binary digits. 

 

Lesson 5- Students learn the difference 

between lossy and lossless compression. They 

then research three different real-world file 

formats for images and sound and compare 

them using the concepts and vocabulary 

they’ve learned through the unit. 

 

Lesson 6- In this lesson students will conduct a 

small amount of research to explore a file 

format either currently in use or from history. 

Students will conduct research in order to 

complete a "one-pager" that summarizes their 

findings. They will also design a computational 

artifact (video, audio, graphic, etc.) that 

succinctly summarizes the advantages of their 

format over other similar ones. 

 

 

 

Why are there so many different formats for 

representing the same kind of information? 

 

Why is a Byte 8 bits?:  

 

 

The salesperson in a cell phone store is telling 

me that the phone I'm considering has 8GB of 

memory, which means I can save 10,000 

photos taken with the phone's camera! 

 

Is the salesperson telling me the truth? Why or 

why not? 

reconstructed from the compressed 

data. 

2. Lossy Compression - (or irreversible 

compression) a data compression 

method that uses inexact 

approximations, discarding some data 

to represent the content. Most 

commonly seen in image formats like 

.jpg. 

3. Hexadecimal - A base-16 number 

system that uses sixteen distinct 

symbols 0-9 and A-F to represent 

numbers from 0 to 15. 

4. Pixel - short for "picture element", the 

fundamental unit of a digital image, 

typically a tiny square or dot that 

contains a single point of color of a 

larger image. 

5. RGB - the RGB color model uses 

varying intensities of (R)ed, (G)reen, 

and (B)lue light are added together in to 

reproduce a broad array of colors.  

6. Image - A type of data used for graphics 

or pictures. 

7. metadata - is data that describes other 

data. For example, a digital image may 

include metadata that describe the size 

of the image, number of colors, or 

resolution. 

8. Heuristic - a problem solving approach 

(algorithm) to find a satisfactory 

solution where finding an optimal or 



 exact solution is impractical or 

impossible. 

 


