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Introduction: Mars rover Curiosity’s landing and 

subsequent journey has generated and sustained un-

precedented levels of worldwide interest, in great part 

due to a rapidly emerging ability not only to share in-

formation, but also to allow public participation in dis-

covery as it happens. Providing connections to scien-

tists and engineers along with real-world opportunities 

to engage in citizen science can break down significant 

barriers to interest and engagement in science, technol-

ogy, engineering, and mathematics (STEM).   

Improving public understanding of science in the 

next decade is critical. For all nations, encouraging a 

strong interest in STEM is key to prosperity in an in-

creasingly knowledge-based, global economy [1]. 

Among developed nations, the U.S. ranks 27
th

 among 

developed nations in the numbers of students receiving 

science and engineering degrees, and 48
th

 worldwide in 

science and math education [2]. The issue is not only a 

lack of proficiency, but also a lack of interest in STEM 

fields [3].  This concern is even greater for under-

represented students, with some estimates signaling 

that tripling their numbers in STEM is vital to meeting 

STEM workforce needs [4]. A rare, large-scale, longi-

tudinal study on persistence in science concluded that 

expectation of entering STEM careers, not academic 

performance, was the greatest predictor for students 

continuing on in STEM [5]. That finding is closely tied 

with others signaling that self-efficacy in STEM is also 

a key factor. Leveraging today’s online participatory 

culture and widely available computer and communica-

tions resources greatly enables a capacity to rise to the 

challenge of ensuring future STEM literacy for stu-

dents and life-long learners. 

New Models of Engagement through Mars Rov-

er Curiosity:  The rise of computer and communica-

tions technologies has made participation and experien-

tial learning possible in ways previously unimagined.   

Internet. Innovating in both content and delivery 

mechanisms, NASA’s Mars Public Engagement Office 

delivered Curiosity’s August 2012 landing experience 

to an unparalleled number of people worldwide, setting 

NASA records. Nearly 1 million daily unique visitors 

continued to follow in the month after landing, with 

overall traffic remaining triple or more for Mars sites 

in the ensuing months. Through intensive planning, the 

team anticipated an increase in the need for multiple 

public dissemination platforms. In the years leading up 

to landing, the “Be A Martian” website was the first 

public NASA site to use a cloud environment, helping 

NASA meet its goals under the federal Open Gov initi-

ative, which ensures public access to data. With this 

early experimentation, Mars Public Engagement se-

lected and implemented a cloud environment to meet 

public demand during peak landing times, including the 

creation of a cloud-supported pipeline for near-real-

time raw image delivery. The provision of these images 

generated a host of citizen-scientist-developed image 

products and applications (apps) in support of this ini-

tiative, with more on the way through NASA’s partici-

pation in upcoming Space Apps competitions.  

 

Curiosity on Mars, Sol 84, 31 October 2012, 

as seen by the Mars Hand Lens Imager (MAHLI). 

Social Media.  An aggressive social media cam-

paign (Twitter, Facebook, Foursquare etc.) created a 

real community of Mars enthusiasts.  In the week fol-

lowing Curiosity’s landing, Twitter followers rose 10 

times, and currently number over 1 million.  Celebrities 

interacting with @MarsCuriosity included President 

Obama, William Shatner, Britney Spears, Sesame 

Street, Mythbusters, Steve Martin, Sir Richard Bran-

son, Elon Musk, Larry Page, and Ryan Seacrest.  Po-

tential Twitter impressions is 1.2 billion. 

Mobile Devices. In addition to the main website, 

the team created several versions of the “Be a Martian” 
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App, the only NASA app currently available across all 

mobile platforms (Android, iPhone, Windows Phone, 

and Windows 8), ensuring content delivery to people 

worldwide no matter what their chosen platform. Over 

90,000 citizen scientists are now engaged in multi-

Mars-mission crowd-sourcing activities focused on 

introductory data analysis, with an additional 50,000+ 

signed up to follow along. Based on extensive beta 

testing, future efforts to expand these interactive expe-

riences are underway, and to improve them by integrat-

ing evidence-based learning theories more thoroughly 

into their design. Additionally, an automated question-

and-answer system accesses a database of Mars-related 

information, created with significant input from mis-

sion scientists and engineers. This enables quick an-

swers to questions already asked, but continues to build 

the database as experts partner with the Mars Public 

Engagement team to answer new ones.  

Videos and Visualizations. Web content included 

several compelling videos geared to increase public 

understanding, including some that received wide-

spread external acclaim. “The Challenges of Getting to 

Mars” series showcased many critical aspects of the 

mission, such as building a rover and launching a rov-

er, with the most popular episode (“7 Minutes of Ter-

ror”) receiving more than 10 million views and nota-

tion in almost every major news story prior to landing. 

That series regularly features scientists and engineers, 

providing a real-world, behind-the-scenes view of 

STEM careers. The supporting footage showing scien-

tists and engineers at work also resulted in four major 

documentaries (NOVA, Discovery, National Geo-

graphic, and BBC) reaching hundreds of thousands of 

viewers.  A new cartoon-style “Mars in a Minute” se-

ries provided simple answers to frequently asked public 

questions, a format that serves as a model other out-

reach teams are beginning to follow.  High-resolution 

videos and animations supported big-screen events 

nationwide at over 400 museums and big venues such 

as Times Square, allowing live shared experiences of 

Curiosity’s landing.   

Game-like Experiences. Innovative ways for public 

participation included popular, free computer games 

about Mars rover science and technology. In partner-

ship with Microsoft, using natural-user interface tech-

nologies (Kinect), one interactive allowed the public to 

learn about entry, descent and landing in a visually 

engaging, interactive way. This effort represents the 

first NASA console game, allowing unprecedented 

reach to hundreds of thousands of new participants as 

well as raise student interest in STEM, given that 97% 

of teens play computer, web, portable, and console 

games daily [6]. Natural user interfaces that allow more 

freeform experiences of Mars are being developed for 

“virtual field trips” and other “play” and “problem-

solving” spaces. A standards-aligned educational tech-

nology enables students to program their own rover 

game, analyzing rocks in the game terrain by mimick-

ing the way in which Curiosity explores with instru-

ments. In the process, students gain knowledge and 

skills in both computer science and Earth science. Us-

ing game technology, the first 3D interactive experi-

ence of the Martian surface allows the public to follow 

along the rover’s journey “as if they were there.” Prior 

to launch, proactively placing Augmented Reality (AR) 

Tags on Curiosity’s arm and deck provides a future 

capability to create experiences that will take ad-

vantage of that emerging technological capability, en-

hancing the ability to annotate Curiosity’s journey in an 

image-rich, 3D, and interactive manner. 

Authentic Participation. Engaging citizens in sci-

ence activities has long been a hallmark of Mars Public 

Engagement, with strong participation of instrument 

teams. Whether through past inquiry-based opportuni-

ties for students to take their own images of Mars using 

an orbital camera (THEMIS), make data-analysis rec-

ommendations to science teams (CRISM), and enable 

the public to select their own desired camera targets 

(MOC and HiRISE), these efforts have pushed bounda-

ries in public participation. As Curiosity’s mission de-

velops, exciting innovative ways for the public to par-

ticipate will be created. Forefront among them are 

plans to engage the public with science related to the 

Mars Hand Lens Imager (MAHLI), a camera at the end 

of Curiosity’s robotic arm. PI Ken Edgett has worked 

with Mars Public Engagement audiences over two dec-

ades [7, 8], with personal commitment to inspiring to-

day’s students as he was inspired himself [9], support-

ing teachers in their STEM pedagogical development, 

and enabling the public to engage in citizen science. 

With MAHLI images and a calibration target bearing a 

Lincoln cent and “Joe the Martian” character [10], up-

coming programs will pave the way for a whole new 

era of direct public involvement in mission science 

with strong scientist-led initiatives. 
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