
QUESTION

TOOL DESCRIPTION

What exactly is “computer science?” How does it 

relate to other terms, like “computational thinking,” 

“programming or coding,” “digital literacy,” and the like?

Computer science education terminology can be confusing. This tool  

provides a list of frequently used terms in the computer science education 

field and summarizes their most common definitions.

WHY DO YOU NEED 

TO KNOW THIS?

The computer science education field is filled with many terms that attempt

to define and explain the discipline (and closely related disciplines) and its 

goals. However, educators, scientists, engineers, and others working in 

computer science related fields do not always define computer-related  

terms in the same way. 

The lack of shared language is a recurring theme. For example, the 2014 

ACM report, Rebooting the Pathway to Success  says there is “widespread 

confusion” about what exactly constitutes “academic computer science” 

(p.17). Further, while computer scientists agree that computer science is 

a scientific discipline, they do not agree on a “single, unified definition 

of the discipline” (Gal-Ezer and Stephenson 2010: 62). The “Building 

an Operating System for Computer Science” (OS4CS) study (Century 

et al. 2013) found that terminology confusion is a pervasive problem, 

reporting no commonly accepted computer science definition among 

teachers, students, school leaders, and professional development 

providers. The study also showed that educators view computer science 

in widely varied ways ranging from computer applications (e.g. Microsoft 

Word), to programming, to logic modeling and problem-solving.

Terminology confusion makes it difficult for K-12 educators and other  

leaders to clearly describe to others (district administrators,school leaders,  

other teachers, students, families, etc.) what computer science is and is 

not, and why it is necessary in the 21st Century. 

As part of the work of leading change, having clear definitions about 

goals and objectives related to computer science educationis essential

for productive discussions with different stakeholders. This tool provides 

some context to the myriad of definitions and terms used in the computer 

science education field and can be used to drive discussions with 

stakeholders.

CO M M U N I C AT I O N

Computer Science Terminology

http://pathways.acm.org/executive-summary.html
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This tool provides a list of often-used terms related to computer 

science education and summarizes their most common definitions. 

It also includes a list of “Frequently asked Questions” about 

computer science terminology. Links to the many sources used to 

compile these definitions are provided at the end of the tool. 

Computational Literacy refers to having the knowledge to make use of 

the power of the computer beyond using typical applications. Computational 

literacy was a phrase used before computer scientists began talking 

about computational thinking, and the two terms are now often used 

interchangeably. According to computer science professor Michael Horn, 

computational literacy is the ability to use computers and computational 

technologies to solve problems, both in school and in the community. 

Computational literacy is sometimes confused with the terms computer 

literacy and digital literacy, which themselves do not mean the same thing. 

 

TOOL CONTENT

HOW DOES THIS 

TOOL HELP?

The tool contains definitions for the following terms:

•   Computational literacy

•   Computational thinking (CT)

•   Computational thinking practices

•   Computer engineering

•   Computer literacy

•   Computer science (CS)

•   Computing

•   Cyberlearning

•   Digital literacy

•   Educational technology

•   Informatics

•   Information and communication technology (ICT)

•   Information science

•   Information systems

•   Information technology (IT)

•   Programming and coding

Computational Thinking (CT) in computer science refers to a 

problem solving process used by computer scientists. Jeannette Wing, 

a computer scientist, describes computational thinking as the thought 

processes involved in formulating a problem and expressing its solutions 

in a way that a computer can effectively carry it out (Wing 2014). 

Computational thinking concepts in K-12 include data collection, data 

analysis, data representation, problem decomposition, abstraction, 

algorithms and procedures, automation, parallelization, and simulation. 

COMPUTER SCIENCE TERMS
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It is important to point out that computational thinking “shares elements 

with various other types of thinking such as algorithmic thinking, engineering 

thinking, and mathematical thinking (IWG 2010, as cited in Barr and Stephenson 

2011). And while computer scientists acknowledge that many subjects 

teach problem solving skills, they believe that computer science often uses 

a particularly systematic and deep approach to thinking about complex 

problems, which they call computational thinking. In mathematics, some 

K-12 instructional materials outline the computational thinking practices 

that students should use to engage with computer science course content. 

Computational thinking and mathematical thinking are closely related, as 

both are involved with abstraction and reasoning with recognized simplified 

models. Computational literacy is a phrase that existed before computational 

thinking, and these two terms are sometimes used interchangeably.

Computational Thinking Practices are the practices and skills that  

computer scientists use, including, for example, abstracting, analyzing  

problems and [computational] artifacts, communicating, and collaborating.  

These practices used in computer science are in some ways akin to the  

Standards for Mathematical Practice, in the Common Core State Standards,  

or the Science and Engineering Practices  in the Next Generation Science  

Standards.

Computer Engineering is specifically concerned with the design and 

construction of computers and computer-based systems. This includes 

computer hardware design and the design of computer-based devices.

Computer Literacy is different from computational literacy and digital 

literacy in that computer literacy focuses on the knowledge and ability 

to use computers (e.g., use of computer components, like the keyboard 

and mouse; locating files; using special function keys) and existing 

technologies or applications (e.g., word processing, desktop publishing, 

spreadsheets; email) efficiently. Essentially, computer literacy is about 

understanding how to work with computers and their related systems.

Computer Science, or CS, is an academic, scientific discipline that includes 

the study of computers and algorithmic processes (procedures or formulas 

for solving problems) “including their principles, their hardware and software 

designs, their applications, and their impact on society” (www.acm.org). The 

discipline relies on problem solving, design, and logical reasoning, combining 

human ideas and digital tools in order to create or adapt digital technology, 

not just use it. While the discipline is often equated with programming, 

Computer science is not just about programming or coding. Programming is 

the expression of algorithmic thinking. Algorithmic thinking is fundamental to 

computer science, so computer science classes typically include a programming 

component. But programming is just one piece of computer science. 
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Computer science is sometimes referred to as computing, which is an inclusive 

term used for a broad range of computing fields similar to computer science, like 

computer engineering, information systems, information technology, etc.

Computing is a term often used to describe computer science and 

information technology-related activities. This broad and inclusive term 

is also used to indicate a wide range of computer science- related (but 

separate) fields and areas of study, like computer science, computer 

engineering, software engineering, information systems, information 

technology, and information science. These allied fields all involve the 

creation or adaptation of technology rather than simply using technology. 

The Association for Computing Machinery (an international educational 

and scientific computing society) defines computing as any goal-

oriented activity requiring, benefiting from, or creating computers.

Cyberlearning refers to the use of networked computing and 

communications technologies to support learning. As further defined 

by the National Science Foundation as “learning that is mediated by 

networked computing and communications technologies” (2008, p. 10), 

or more simply put, technology that supports learners. Cyberlearning 

is not the same as computer science education, nor is it the same as 

computer literacy, digital literacy, or educational technology because 

the focus of cyberlearning is on technology specific to supporting 

learning (C. Hoadley, personal communication, March 26, 2015). 

Digital Literacy is different from computational literacy and computer 

literacy. Digital Literacy refers to the ability to use digital technology 

and communication tools or networks to locate, evaluate, use, and create 

information, as well as interact safely in the digital world. For example, digital 

literacy includes a person’s ability to perform tasks effectively in the digital 

environment, such as reading and interpreting media, reproducing data and 

images through digital manipulation, evaluating and applying new knowledge 

gained from digital environments, and understanding how such technologies 

impact the world we live in. Computer literacy simply refers to the knowledge 

and ability to use components of the computer (like the keyboard and mouse; 

locating files; using special function keys) and existing technologies (e.g., 

word processing, desktop publishing, spreadsheets; email) efficiently.

Educational Technology is a term used in school settings that 

refers to the integration of technology into teaching, or using computer 

technology (hardware and software) to enhance learning across 

academic disciplines. Educational technology sometimes refers to 

tools for productivity, like smart boards or software for managing a 

class web site, or to content-specific technology or software. 
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Computer science is sometimes referred to as computing, which is an inclusive 

term used for a broad range of computing fields similar to computer science, like 

computer engineering, information systems, information technology, etc.

Informatics refers to the study and application of information technology  

to the arts, science and other professions, and to its use in organizations and  

society at large. Informatics uses computing to solve big problems, like 

privacy, security, healthcare, education, poverty, and challenges in our 

environment. It combines computational, cognitive, and social aspects. 

People within Informatics say it differs from computer science in its 

specific emphasis on the human use of computing; informatics is the study 

of how people interact with components of information technology. 

Information and Communication Technology (ICT) refers to  

technologies that provide access to information through 

telecommunications. Information and communication technology is 

similar to information technology, but focusing on communication 

technologies, including the Internet, wireless networks, cell phones, 

and other mediums for communication. When taught in schools, 

ICT teaches students how to be thoughtful users of computers and 

computational tools (i.e., tools created by those in computer science).

Information Science is the study of information and how people 

within organizations use information. That is, information science 

examines the interactions between people and technology, how 

technology shapes individual lives and social groups, and how the 

ways people use technology can shape new developments.

Information Systems refers to the integration of information 

technology solutions and business processes to meet the 

information needs of businesses and other enterprises, enabling 

them to effectively and efficiently achieve their objectives.

Information Technology (IT) refers to anything related to 

computing technology that manages and processes information, like 

networks, hardware, software, or the Internet. Information Technology 

typically focuses on applying the components of IT to solve business 

information problems, like network or database administration. 

Information Technology emphasizes the technology tools and their 

use whereas computer science is concerned with how technological 

tools are designed and why they work. In many schools, the Career and 

Technical Education (CTE) program includes IT as a program strand.

Programming and Coding are terms sometimes used interchangeably, 

although there is currently some debate in the computing community 

about how to apply these terms appropriately. Traditionally, computer 

programming is seen as the creative act of designing a computer 

program, or a set of instructions for a computer to do a task. 
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FREQUENTLY ASKED QUESTIONS

Coding is also involved in the act of programming, but traditionally 

denotes the physical act of actually writing the code for a program in some 

programming language. Most computer programmers actually both design 

and code their own programs. Increasingly the word “coding” has been used 

as a catch-all for the creative and physical acts of programming, frequently 

carrying a tone of a less formal approach to creative programming.
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What is the difference between the terms Computer Science and 
Computing?

Computer science is a specific academic discipline “that encompasses the 

study of computers and algorithmic processes including their principles, 

their hardware and software design, their applications, and their impact on 

society” (www.acm.org; CSTA 2013, 2011; Tucker 2006). It involves problem 

solving, design, and logical reasoning. Computing, on the other hand, is a 

broad and inclusive term. “Computing” is often used to describe computer 

science and information technology-related activities. The term is also used 

to indicate a wide range of computer science- related fields and areas of 

study. The Association for Computing Machinery (an international educational 

and scientific computing society) further defines computing as any goal-

oriented activity requiring, benefiting from, or creating computers. 

What does Computational Thinking have to do with Computer 
Science?

Computational thinking is a term that refers to a problem solving process 

used by computer scientists. Computer scientists acknowledge that many 

subjects teach problem solving skills, but they believe that computer 

science often uses a more systematic and deeper approach to thinking 

about complex problems, which they call computational thinking. 

Computational literacy is a phrase that existed before computational 

thinking, and these two terms are sometimes used interchangeably.

What is the difference between Computational Literacy and 
Computational Thinking?

 “Computational literacy” was an idea discussed before the term computational 

thinking became widely popular through use by Seymour Papert and Jeannette 

Wing. Computational literacy was used by Andrea diSessa in Changing minds: 

Computers, learning, and literacy (2000). While computational thinking is 

the more popular of the two terms, they both refer to a problem solving 

process, and are often used interchangeably in research and practice. 

www.acm.org
http://www.acm.org
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What are the Computational Thinking Practices? 
Where can I find more information about these practices?

As described in the AP Computer Science Principles Curriculum 

Framework, the computational thinking practices include:

• Connecting computing (e.g. describing connections 
between people and computing)

• Creating computational artifacts (e.g. selecting appropriate 
techniques to develop a computational artifact)

• Abstracting (e.g. explaining how data, information, or 
knowledge is represented for computational use)

• Analyzing problems and artifacts (e.g. locating and correcting errors)

• Communicating (e.g. explaining the meaning of a result in context)

• Collaborating (e.g. exchanging knowledge and 
feedback with a partner or a team member)

What fundamental Computer Science concepts are included in 
Computational Thinking?

The Computer Science Teachers Association (CSTA) and the International 

Society for Technology in Education (ISTE) say Computational Thinking 

for K-12 includes the following fundamental computer science concepts:

 

How is Information Technology different from Computer Science?

Information technology refers to anything related to computing technology 

that manages and processes information, like networks, hardware, software, 

or the Internet. Information technology emphasizes the technology tools and 

their use whereas computer science is concerned with how technological 

tools are designed and why they work. In many schools, the Career and 

Technical Education (CTE) program includes IT as a program strand.

• Data collection

• Data analysis

• Data representation

• Problem decomposition

• Abstraction

• Algorithms and procedures

• Automation

• Parallelization

• Simulation

http://secure-media.collegeboard.org/digitalServices/pdf/ap/ap-computer-science-principles-curriculum-framework.pdf
http://secure-media.collegeboard.org/digitalServices/pdf/ap/ap-computer-science-principles-curriculum-framework.pdf
https://csta.acm.org/Curriculum/sub/CurrFiles/472.11CTTeacherResources_2ed-SP-vF.pdf
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Is Educational Technology the same thing as Computer Science?

No, educational technology is a term used in school settings that refers 

to the integration of technology into teaching, or using computer 

technology (hardware and software) to enhance learning across academic 

disciplines whereas computer science is an academic, scientific discipline 

that involves problem solving, design, and logical reasoning that 

combines human ideas and digital tools. Computer science examines how 

computers and computer systems work, how they are constructed and 

programmed, and the foundations of information and computation.

How is Programming different from Computer Science?

Computer science is an academic, scientific discipline that includes the  

study of computers and algorithmic processes (procedures or formulas  

for solving problems) “including their principles, their hardware and  

software designs, their applications, and their impact on society”  

(www.acm.org). It combines human ideas and digital tools, and examines 

how computers and computer systems work, how they are constructed 

and programmed, and the foundations of information and computation. 

Programming is the expression of algorithmic thinking. Algorithmic thinking 

is fundamental to computer science, so computer science classes typically 

include a programming component. But programming is just one piece of 

computer science. Programming is seen as the creative act of designing a 

computer program, or a set of instructions for a computer to do a task.

Are Computer Literacy and Computational Literacy the same thing?

No, these terms have different meanings. Computer literacy focuses on the 

knowledge and ability to use computers (e.g., use of computer components, 

like the keyboard and mouse; locating files; using special function keys) and 

existing technologies (e.g., word processing, desktop publishing, spreadsheets; 

email) efficiently. As defined by computer science professor Michael Horn, 

computational literacy is the ability to use computers and computational 

technologies to solve problems, both in school and in the community. 

Computational literacy refers to having the knowledge that allows us to 

make use of the power of the computer beyond using typical applications. 

www.acm.org
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