
Cinematographer
Snapshot

Career Cluster(s): Arts, A/V Technology & Communications

Interests: Art, filmmaking, photography, design, communicating with
others

Earnings (Median as of 2020): $56,775

Employment & Outlook: Average Growth Expected

OVERVIEW

Sphere of Work

Cinematographers, also known as directors of photography, define and help

guide the photographic style or look of a motion picture, television show, or

video game. Cinematographers ensure that the director’s vision for the work,

such as its mood and appearance, is achieved. They receive guidance from direc-

tors on how photographic shots should be created, and work with other set per-

sonnel to design and frame shots appropriately. Cinematographers have a strong

knowledge of lighting, special effects, and other important pieces of filmmaking

technology that are being used on the set. Some cinematographers are also spe-

cialized, and only focus on areas such as special effects or location shots.

As video games become an increasingly

large industry, rivaling the television

and movie businesses, the art of game

cinematography has become an impor-

tant field of study. Scholar Paolo

Burelli notes the extremely close rela-

tionship between traditional and game

cinematography. Game cinematogra-

phy, which Burelli defines as “the art of Photo courtesy of Achim Raschka



visualizing the content of a computer

game,” differs from regular cinematogra-

phy in several important ways. The most

notable is the virtual nature of the cinema-

tography, in which an actual camera is not

used, but virtual camera viewpoints are

created on a computer. The other is that

the game is not entirely pre-scripted as a

movie or TV show would be but changes

depending on what the player does.

Therefore, a much wider range of material

has to be created.

For all the differences, though, the virtual

camera of video games operates the same as the camera in films and TV shows,

using a similar visual vocabulary and a similar range of techniques. To take ad-

vantage of this fact, a number of academic programs have cropped up, such as

that offered by the Global Cinematography Institute in Los Angeles, which help

cinematographers and aspiring cinematographers learn the techniques of virtual

and digital cinematography. Since concepts like lighting, composition, and color

are just as important in game cinematography as they are to traditional cinema-

tography, many cinematographers in the future may decide to take their skill set

to the gaming world, where they can help shape the look of increasingly cine-

matic video and computer games. Cinematographer positions for video games

can now be found on many job boards.

Work Environment

Cinematographers work on a movie or television set, directing the cameras in

such a way that the best shot is framed and taken. Such sets are busy and com-

plex, with different groups working together to render a scene. This work envi-

ronment is often tense, particularly in light

of budget concerns and production dead-

lines. Cinematographers also work in stu-

dio offices and production studios, where

they coordinate with writers, directors,

producers, and other key artistic and tech-

nical professionals in the filmmaking pro-

cess. Cinematographers generally work

long and erratic hours. Their work hours

may vary based on the production dead-

lines and the amount of film direction with
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Interests: Data

Working Conditions: Work Both Inside and

Outside

Physical Strength: Light Work

Education Needs: Bachelor’s Degree

Licensure/Certification: Usually Not Required

Physical Abilities Not Required: Climbing

Opportunities for Experience: Internship,

Apprenticeship, Military Service

Holland Interest Score: ASE

Profile

• Setting up lighting

• Discussing the interpretation of shots with director

• Crafting the look of the film/show/game

• Setting up shots

• Checking the scene before shooting

• Supervising a support staff

• Shooting scenes and performance capture shoots

• Overseeing film processing

Duties and Responsibilities



which they are charged. The work itself

can be draining both physically and psy-

chologically, particularly as it may call for

multiple shots, angles, and camera mount-

ings in order to achieve the best take.

Those involved in the game cinematogra-

phy world work in the offices of the

gaming production company for which

they are employed or in its studios.

Occupation Interest

Cinematographers are critical components

of the filmmaking, video, and video game

fields. Cinematographers work closely with directors and producers to make their

artistic dreams a reality. They are also senior-level managers on the set, and must

be effective communicators as they direct camera operators and many other pro-

duction personnel to create the ideal shot. Cinematographers are exceptional stu-

dents of film, having studied a wide range of past and present techniques and

even developing innovative new approaches to filmmaking.

A Day in the Life-Duties and Responsibilities

As the head of a film, TV show, or video game’s camera department, the cinema-

tographer coordinates with the director and producer to determine the best action

and blocking (the placement of actors and scene material) for the work. Based on

the director’s “shot list,” the cinematographer determines how the cameras

should be positioned, the type of lenses and filters to be used, and how the scene

should be lit. After the scene is shot, the cinematographer ensures that the work

is processed in accordance with the director’s wishes.

In addition, the cinematographer acts as a type of set manager. The cinematogra-

pher or director of photography must coordinate the activities of gaffers (set elec-

tricians), lighting and audio equipment handlers, and camera operators. This

managerial work is critical for ensuring that all crew members operate according

to the director’s and/or producers’ desires. Furthermore, the cinematographer is

frequently at the creative heart of the production. He or she works with

scriptwriters, set and costume designers, and even actors to ensure that shots are

made according to specifications.

Game cinematographers work with the developers and animators to develop the

game’s essential look, one that is aesthetically pleasing but does not break up the
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Creative/Artistic Skills
• Being skilled in art, music or dance

Interpersonal/Social Skills
• Cooperating with others

• Working as a member of a team (SCANS Workplace

Competency Interpersonal)

Technical Skills
• Working with machines, tools or other objects

Unclassified Skills
• Being physically active

Transferable Skills and Abilities



gameplay. They may also prep and shoot performance capture shoots with live

actors. They must, in addition, possess a good understanding of how in-game

cinematic and cutscenes affect game design. They work with all levels of the

game team and must be able to communicate effectively with departments from

Narrative to Design to Art.

WORK ENVIRONMENT

Immediate Physical Environment

Cinematographers and directors of photography work primarily at movie, TV,

and video game studios and sets. These are complex locations with a wide range

of working parts, departments, and individuals. Sets are often in large, enclosed,

and ventilated studios and lots, or on location throughout the country and world.

Depending on the set and the film needs, a cinematographer may work outdoors

in a variety of weather conditions.

Human Environment

Cinematographers are senior-level managers, directing the actions of camera op-

erators and equipment operators on a movie set. They also coordinate directly

with other important figures on the set and in the studio, including directors, pro-

ducers, set and costume designers, special effects crews, screenwriters, and

actors.

Technological Environment

Cinematographers interact with many pieces of technical equipment while direct-

ing photography on the set. In addition to various cameras, lenses, and filters,

they must work with lighting equipment and other set technologies. Off the set,

they work with graphics software and related programs and systems. Cinematog-

raphers also must keep up with the changing technology available on the market.

EDUCATION, TRAINING, AND ADVANCEMENT

High School/Secondary

High school students are encouraged to take classes in photography, film, drama,

and art. They must also study communications, computer science, and graphics.

Interested high school students should also get involved in school audio-visual

departments and clubs.
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Suggested High School Subjects

• Applied Communication

• Arts

• Audio-Visual

• English

• Literature

• Mathematics

• Photography

• Theatre & Drama

Related Career Pathways/Majors

Arts, A/V Technology & Communications Cluster

• Performing Arts Pathway

Postsecondary

Most cinematographers have postsecondary degrees from colleges or film

schools. Many colleges offer bachelor’s degrees in film studies and in fine arts,

while a number of vocational and technical schools offer associate’s degrees in

specialized fields related to filmmaking. A large number of independent institu-

tions, like the American Film Institute (AFI), offer similar specialized training in

cinematography. The majority of the most popular programs are located in cities

with thriving film and broadcast industries, such as Los Angeles and New York.

For those interested in game cinematography, programs like those offered at the

Global Cinematography Institute in Los Angeles, provide specialized training.

Other people who wish to pursue gaming cinematography may study in fields

such as computer science and programming.

Related College Majors

• Computer Science and Programming

• Film-Video Making/Cinema & Production
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Famous First
W.K.L. Dickson, who worked with Thomas Edison, was
arguably the world’s first cinematographer. Using his
self-designed camera, the Kinetograph, which he developed
in 1891, he shot Edison’s groundbreaking early short films,
and helped create the movies.

Photo courtesy of Andibrunt



Information Security
Analyst

Snapshot

Career Cluster(s): Information Technology, Science, Technology,
Engineering & Mathematics

Interests: Electronics, computers, analyzing data

Earnings (Median as of 2019): $99,730

Employment & Outlook: Much Faster Than Average Growth
Expected

OVERVIEW

Sphere of Work

Information security analysts design and monitor technological systems that

shield computer networks from outside threats. They encrypt system data, erect

firewalls, and utilize a wide variety of hardware and software tools to ensure that

homes, businesses, and government

agencies remain protected from crim-

inals, viruses, hackers, and other se-

curity threats. Information security

analysts who work in the video game

industry, known as game security an-

alysts, strive to ensure that the games

they work on are secure from cheat-

ing and fraud. They also investigate

cheaters and monitor cheat

communities.

Photo courtesy of National Cancer Institute



Work Environment

Information security analysts work primar-

ily in administrative and office settings.

Analysts work at a variety of locations in

and around offices and organizational

complexes, most often at their own private

workstations. They may also spend time

working at the workstations of other em-

ployees, servicing their computers or in-

stalling equipment. Information security

analysts also work in temperature-con-

trolled server housing rooms and may be

required to work remotely.

Occupation Interest

The field of information security attracts critical thinkers with a passion for elec-

tronics and computing who enjoy tackling complex problems. Information secu-

rity analysts often get a tremendous amount of satisfaction from staying ahead of

and repeatedly outsmarting security threats. Analysts also possess the patience to

scrutinize extremely complicated data.

A Day in the Life-Duties and Responsibilities

Information security analysts handle a wide variety of duties and responsibilities

on an everyday basis. Their main responsibility is to protect computer systems

from constant outside threats. They are also tasked with identifying new potential

security threats and encrypting archival data.

Data encryption is one of the central tasks of information security analysts. They

are also responsible for constructing firewalls to protect organizational informa-

tion. Some information security analysts are responsible for building, monitor-

ing, and maintaining custom firewall and encryption systems for specific

organizations and businesses, while others operate standard network-based

firewall applications for a collection of clients.

Information security analysts are constantly on the lookout for security breaches,

evidenced by the presence of outside influences on a computer network or traces

of past network violations. In the event of a security breach, analysts will alert

senior staff members and recommend enhancements to prevent future violations.

This constant need for adaptation requires analysts to stay abreast of new devel-

100 Careers in Gaming

Interests: Data

Working Conditions: Work Inside

Physical Strength: Light Work

Education Needs: Bachelor’s Degree

Licensure/Certification: Recommended

Physical Abilities Not Required: Climbing

Opportunities for Experience: Internship,

Military Service, Volunteer Work, Part Time Work

Holland Interest Score: IRC

Profile



opments in computer security technology

through ancillary academic coursework,

industry publications, annual meetings,

and training seminars.

In addition to constantly monitoring the

potential security risks that may target

their business or organization, information

security analysts must also stay informed

of legislation and political developments

related to digital security, particularly

those that affect the rights of business cli-

ents and the civil liberties of individuals.

Game security analysts are responsible for

protecting the intellectual property of the

video game companies for which they

work. They are charged with supporting

the day-to-day operations of their com-

pany’s anti-cheat and anti-fraud programs.

They monitor various metrics to determine the levels and incidence of cheating

on the games within their purview and tune and support security measures to en-

sure that problems are fixed. They develop new anti-cheat measures and, in some

companies, are charged with investigating reported cheaters or other bad actors.

They may also monitor cheating communities to document the latest trends in

cheating. Finally, they prepare detailed reports and intelligence analysis to

present to the company’s executives.

WORK ENVIRONMENT

Immediate Physical Environment

Information security analysts predominantly work in office settings with occasional

off-site work. They work in almost every industry, from business and finance to

education, government, transportation, communications, and the military.

Human Environment

Many of the tasks of information security analysts are conducted individually.

However, the explanation of different security systems to coworkers and clients

requires group and one-on-one interactions.

Information Security Analyst 101

• Monitoring the use of all data files to protect

information from unauthorized access and security

violations

• Performing regular system tests to ensure that all

security measures are functioning properly

• Educating users about security awareness

• Updating virus protection programs as necessary when

new computer viruses emerge

• Encrypting data and erecting firewalls to keep

information confidential

• Supporting the day-to-day operations of the

company’s anti-cheat and anti-fraud programs (game

security analysts)

• Creating and implementing anti-cheating measures

(game security analysts)

• Maintaining current records of all security policies and

procedures

Duties and Responsibilities



Technological Environment

Information security analysts are highly trained in technology. They utilize a va-

riety of computer science technologies, including software, hardware, and net-

work technology. They must also be well adept at computer programming

languages and web communication.

EDUCATION, TRAINING, AND ADVANCEMENT

High School/Secondary

High school students can best prepare for a career as an information security ana-

lyst by completing courses in algebra, calculus, geometry, trigonometry, and

computer courses such as introductory programming. Exposure to computer sys-

tems via internships or volunteer work can also build an important foundation for

students interested in being employed in computer science.

Suggested High School Subjects

• Algebra

• Applied Communication

• Applied Math

• Business & Computer Technology

• Business Data Processing

• Calculus

• College Preparatory

• Computer Programming

• Computer Science

• English

• Geometry

• Keyboarding

• Mathematics

• Statistics

• Trigonometry

Related Career Pathways/Majors

Information Technology Cluster

• Network Systems Pathway

Science, Technology, Engineering & Mathematics Cluster

• Engineering & Technology Pathway
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Postsecondary

A bachelor’s degree is a standard require-

ment for nearly all employment vacancies

in the information security profession.

Most candidates arrive to the field after ac-

ademic training in general computer sci-

ence, programming or software

development while others prepare for the

role by completing degree programs dedi-

cated specifically to computer and net-

work security. Postsecondary students

who study information security complete

coursework in such topics as network de-

sign, intrusion detection, wireless security,

system administration, and cryptography.

Additional related coursework also

includes system administration and

architecture and firewall construction.

Related College Majors

• Computer Installation & Repair

• Computer Maintenance Technology

• Computer Programming

• Computer Science

• Data Processing Technology

• Information Sciences & Systems

• Management Information Systems

& Business Data Processing

Adult Job Seekers

The field of information security requires

extensive academic and professional train-

ing. Individuals with no background in a

related field should enroll in a college or a technical or vocational school that of-

fers a program in computer security. Technical schools are also a great place for

job seekers to network. Communication technologies and standards are always

changing, so information security analysts should be willing to continue learning

throughout their career.
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Communication Skills
• Speaking effectively (SCANS Basic Skill)

• Writing concisely (SCANS Basic Skill)

• Listening attentively (SCANS Basic Skill)

• Reading well

• Being able to work independently

Organization & Management Skills
• Paying attention to and handling details

• Managing time (SCANS Workplace Competency

Resources)

• Managing equipment/materials (SCANS Workplace

Competency Resources)

• Coordinating tasks

• Making decisions (SCANS Thinking Skills)

• Handling challenging situations

Research & Planning Skills
• Identifying problems

• Determining alternatives

• Gathering information

• Solving problems (SCANS Thinking Skills)

• Defining needs

• Analyzing information

• Developing evaluation strategies

Technical Skills
• Performing scientific, mathematical and technical

work

• Using technology to process information (SCANS

Workplace Competency Information)

• Understanding which technology is appropriate for a

task (SCANS Workplace Competency Technology)

• Applying the technology to a task (SCANS Workplace

Competency Technology)

Transferable Skills and Abilities



Video Game Designer
Snapshot

Career Cluster(s): Arts, A/V Technology & Communications

Interests: Art, illustration, being creative, communicating with others

Earnings (Median as of 2020): $65,043

Employment & Outlook: Average Growth Expected

OVERVIEW

Sphere of Work

The video game designer is responsible for creating the concept and the

gameplay of a specific game. The designer, often one of several such profession-

als on a design team, comes up with a concept and creates detailed descriptions

of the various aspects of the game. When production on the game begins, they

work with the programmers and artists to ensure that their ideas are being prop-

erly executed. They make use of scripting languages in order to test their ideas in

the game prototype.

Work Environment

Most game designers work in office environments, although those who are em-

ployed on a contract or freelance basis

may work from home. The typical

workweek for a designer is 40 hours,

although when a new game is being

released, the designer may have to

work extra hours. Salaried designers

do not typically earn overtime for

these additional hours, but freelance

and hourly workers often do. Photo courtesy of Sloclap



Occupation Interest

Video game designers should be interested

in and knowledgeable about computer sci-

ence and programming. They should know

basic scripting languages, such as Lua and

Python. They are also generally creative

people and may have backgrounds in vi-

sual art or in narrative art forms such as

writing. They should also be familiar with

a wide range of video games.

A Day in the Life-Duties and

Responsibilities

The game design process begins when the

designer or designers create the concept for a new game. The designer or design

team then typically writes a proposal which outlines the basic idea, story, and

characters of the game, as well as practical considerations such as schedule and

budget. Once the proposal has been approved, the designers meet regularly, to

compose more detailed descriptions of the various aspects of the game, including

plot, characters, and gameplay. The design team meets regularly to figure out

which descriptions work best for the game and decide what to implement moving

forward. These descriptions are then integrated into a guiding text known as the

game design document. In some instances, games are developed independently

by a single designer who then shops his or her proposal to different development

companies, but in a large number of instances, the game is conceived and

designed entirely in house by a team of designers working for a game company.

During the preproduction phase and into the production phase, the designers also

test various elements by implementing them into a prototype of the game. For

this, they make use of various scripting languages in order to insert these ele-

ments into the game. Because scripting languages do not require much coding, it

is relatively easy for designers to test elements using these languages without

undue difficulty.

Once the basics of the plot, characters, and gameplay are established, the produc-

tion phase of the game begins and the process is turned over to the programmers

and artists whose job it is to successfully bring to life the concepts of the design-

ers. Throughout this process, the designers work closely with these other profes-

sionals to ensure quality implementation. If any of the concepts do not work
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Interests: Data, People

Working Conditions: Work Inside

Physical Strength: Light Work

Education Needs: On-The-Job Training, Bachelor’s

Degree

Licensure/Certification: Usually Not Required

Physical Abilities Not Required: Climbing,

Kneeling

Opportunities for Experience: Internship,

Apprenticeship, Volunteer Work, Part Time Work

Holland Interest Score: AEI

Profile



properly during the production phase, the

designers most go back and edit or review

the game design document.

On a typical design team, there are a num-

ber of different designers all of whom take

on slightly different roles. The lead de-

signer is responsible for collecting and or-

ganizing the design team’s ideas into a

coherent game document. They are also

charged with managing the schedules and

tasks of the other design team members. In

addition, they serve as go-betweens be-

tween the design team and the other de-

partments to ensure that everything is running smoothly and the design team’s

ideas are being successfully carried out.

Another key member of the design team is the content designer or designers.

Their task is to develop the game’s plot and characters. These designers are al-

lowed a lot of creative leeway but must also work within the parameters estab-

lished by the larger team. They do much of their work in pre-production but

often have to make edits to the game document as the production process comes

along.

Other members of the design team include the game mechanic designers who fo-

cus on more specific aspects of gameplay, and the level designers, who are

charged with creating the game’s specific environment, levels, and missions.

They also map the location of objects and opponents in a level. Depending on the

size of the production, a company may employ some or all of these different

types of designers. Smaller productions may combine several functions into

single positions.

WORK ENVIRONMENT

Immediate Physical Environment

Video game designers typically work in an office environment, although those

working on a freelance or contract basis may work remotely from home. Design-

ers generally work a 40 hour workweek, although this can be expanded as dead-

lines approach. The work of game designers is not physically demanding,

although the work can be stressful.
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• Creating the basic concepts, characters, plots, and

gameplay for a game

• Drafting a game proposal

• Writing specific descriptions for the various game

elements

• Testing these game elements using scripting languages

to write them into the game prototype

• Modifying the game document when necessary as the

production process proceeds

• Ensuring that the game stays on schedule and budget

• Crafting specific game elements as needed

Duties and Responsibilities



Human Environment

Video game designers often work as part

of a design team, so good communication

skills are necessary. Members of the de-

sign team generally perform different

functions but they need to be able to com-

plement each other and work as a cohesive

whole. They may also work with members

of other departments, including the pro-

gramming and art teams, so they must be

flexible as well.

Technological Environment

Video game designers typically do not re-

quire the same in-depth programming

skills that developers and programmers do,

but they do need to be familiar with script-

ing languages, such as Lua, in order to im-

plement elements into the game prototype.

They also must be familiar with a

wide-range of technically complex video

games.

EDUCATION, TRAINING, AND ADVANCEMENT

High School/Secondary

High school students interested in a career in video game design should study art,

including drawing, photography, and design; math, including geometry; and

computer science, including graphic design and drafting. They should also be-

come experts in a wide range of video games. Learning good communication

skills is important at this stage as well.

Suggested High School Subjects

• Applied Math

• Arts

• Communications

• Computer Programming

• Computer Science
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Communication Skills
• Expressing thoughts and ideas

• Persuading others

• Speaking effectively (SCANS Basic Skill)

• Writing concisely (SCANS Basic Skill)

Interpersonal/Social Skills
• Being able to remain calm

• Respecting others’ opinions

Organization & Management Skills
• Making decisions (SCANS Thinking Skills)

• Paying attention to and handling details

Research & Planning Skills
• Creating ideas

• Implementing ideas

Technical Skills
• Performing scientific, mathematical and technical

work

• Successfully implementing scripting languages

Unclassified Skills
• Performing work that produces tangible results

Transferable Skills and Abilities



• Crafts

• Drafting

• English

• Graphic Design

• Literature

• Photography

• Writing

Postsecondary

Although associate’s degree programs in game design are available, most em-

ployers typically require a bachelor’s degree. Degrees in game design, game de-

velopment, or computer science are helpful. It is necessary that the game

designer, at the least, learn the basics of computer programming, particularly

scripting languages. The degree of technical knowledge also varies based on the

specific type of design the candidate wishes to perform. Level designers, for ex-

ample, may need to be familiar with 3D modeling programs.

Related College Majors

• Art, General

• Art History

• Computer Graphics

• Computer Science

• Game Design

• Game Development

• Graphic Design/Commercial Art & Illustration

• Visual & Performing Arts

Adult Job Seekers

Video game designers often get their start working in different areas of the video

game world, serving as members of other teams such as quality assurance, pro-

gramming or art. Learning as many different aspects of the game creation process
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Famous First
In 1952, British computer scientist A.S. Douglas
designed OXO, one of the first ever video games. The
game, which was developed as part of Douglas’ thesis
at Cambridge, simulates a game of tic-tac-toe.




