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Students Learning Science:  Recent research[1,2,3] 

identifies the most effective learning as active, en-
gaged learning in which students interact with phe-
nomena, other students, and the educator to derive 
meaning and construct understanding of their sur-
roundings. “Similarly, an engaging and effective sci-
ence education goes well beyond the low-level factual 
recall that is emphasized in many science classes. It 
must develop the skills that students need to solve 
complex problems, work in teams, make and recognize 
evidence-based arguments, and interpret and com-
municate complex information”[4] (emphasis added). 
These important skills and others are included in the 
Next Generation Science Standards[5] and the 21st Cen-
tury Skills[6] that prepare student for the future work-
force.  

Authentic science research projects provide active, 
engaged learning in which students interact with au-
thentic science data in an authentic problem-solving 
context to derive meaning and construct understanding 
of the world. 

Educators Are Key in Making Authentic Sci-
ence Opportunities Available:  Educators are the 
critical element for effective STEM education and sci-
ence literacy. As noted by the Committee on STEM 
Education National Science and Technology Council, 
“Of all of the activities that occur within the formal 
and informal education systems, the interactions 
among teachers, learners, and the content is the prima-
ry determinant of student success in grades K-12. Re-
search shows that top-performing teachers can make 
dramatic differences in student achievement and sug-
gests that the impact of assigning students to top-
performing teachers each year can significantly narrow 
achievement gaps. Thus, the need to focus on improv-
ing STEM teaching is clear.” [7] 

Yet, educators are too often not equipped to suc-
ceed: “Schools often lack teachers who know how to 
teach science and mathematics effectively, and who 
know and love their subject well enough to inspire 
their students. Teachers lack adequate support, includ-
ing appropriate professional development as well as 
interesting and intriguing curricula.” [4] 

In formal and many informal classroom settings, 
the teacher/leader is effectively the gatekeeper who 
determines what activities or learning experiences that 
align with their curriculum the in which the students 
will participate. From our experience of nearly a dec-
ade and a half of authentic science programming for 5th 

grade through early college students participating in 
NASA’s Mars Student Imaging Project, supporting and 
enabling the teacher is perhaps the most critical and 
foundational element for designing a successful au-
thentic research experience. 

Yet, a major barrier to this type of learning are ed-
ucators who are too often not equipped or who lack 
confidence to succeed in facilitating authentic research 
projects. The Mars Student Imaging Project has im-
plemented an iterative process of design, testing, and 
redesign that has identified and implemented critical 
teacher-enabling elements that have led to increasingly 
successful adoptions within formal and informal edu-
cational settings - allowing more students to gain the 
benefits of immersive research experience. 
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