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Background 

Rebecca Bosco is a science instructor at Seneca Valley Senior High School, located in Butler 

County, PA, 30 miles north of Pittsburgh. While working as a chemistry TA to college 

undergraduates, Bosco observed that many students walked into the classroom already disliking 

science.  

 

Suspecting that this dislike was rooted in the student’s belief that he/she was not good at that 

subject, or that it was boring, Bosco became inspired to teach high school students in order to 

change the perception that students had about science. She recalls, “When my college students 

walked into the classroom, their faces said more than any words could. They disliked science and 

didn’t understand why it mattered to them. I was determined to change that.” 

 

 

“What made SMALLab so effective is that it was tied 
back to the curriculum. Students made the connections 

between the theoretical and the practical.” 



 

Challenge 

Bosco teaches AP Environmental Science and implementing effective lab work for the course has 

always been a challenge. “The purpose of lab work is to give students a real-world 

understanding of what they’re learning from the curriculum,” notes Bosco. “But it’s difficult, 

expensive, and time consuming to create a physical laboratory that represents the real world 

across an entire year of instruction.”    

 

Solution 

 

When Bosco first saw SMALLab, a room-sized, 3D collaborative virtual learning environment, she 

knew she had found the solution for giving students a real-world understanding of 

environmental science. Instead of just running traditional lab experiments, Bosco leveraged the 

mixed reality abilities of SMALLab to represent challenging concepts in a more effective way. 

She was also able to use the social and collaborative aspects of the learning environment to 

increase the learning impact for her students.  

 

Specifically, Bosco used the Disease Transmission scenario to complement the lab titled 

“Tragedy of the Commons”, which explores the implications of a growing population living in  

close quarters. Some students were initially skeptical of the SMALLab, asking, “Are we going to 

learn something today, or are we just going to have fun?” Bosco quickly replied, “Does it have to 

be one or the other?” 

 

Result 

 

By all measurements, Bosco’s integration of SMALLab into her AP Environmental Science class 

had positive results on the learning outcomes. First, she looked at how students performed on 

“One student asked me, ‘Are we going to learn something 
today, or are we just going to have fun?’ I quickly replied, 

‘Does it have to be one or the other?’” 



 

the “Tragedy of the Commons” last year and compared that performance to the class that 

utilized SMALLab. Students who spent time in SMALLab demonstrated a significant increase in 

understanding compared to students the previous year. 

 

According to Bosco, “What made SMALLab so effective is that it was tied back to the curriculum. 

For the students, SMALLab made the connections between the theoretical and the practical.” In 

addition, Bosco observed that students who were typically quiet in the classroom participated 

much more actively in SMALLab. She notes, “The traditional classroom isn’t the most effective 

learning environment for every student. The success of SMALLab is rooted in the fact that every 

student learns differently, and it helps students who may be more reserved participate more 

fully. Subjects become more meaningful to students, and learning becomes more valuable.” 

 

 
 

““I loved the SMALLab! It not only demonstrated an 
excellent example of hands on learning, but it was also so 

much fun! I believe anything taught using the SMALLab 
will be a great success no matter what!” 

“The success of SMALLab is rooted in the fact that every 
student learns differently, and it helps students who may 

be more reserved participate more fully. Subjects 
become more meaningful to students, and learning 

becomes more valuable.” 



 

About SMALLab  
 

SMALLab (Student Multimedia Accelerated Learning Lab) Learning is a classroom-sized, 

transformational 3D learning environment in which multiple empirical research studies have 

measured 86% increases in student learning and 6.7X increases in student collaboration.  

 

SMALLab Learning began as a research project at Arizona State University, focused on how to 

combine the latest research into how students learn with the latest technology interfaces to create 

a system that dramatically improved learning. SMALLab Learning accomplished this by 

implementing technology in a way that makes it “invisible” to the student, while providing 

uniquely engineered game- and inquiry-based collaborative learning software modules that 

encourage students to work together to succeed.  

 

Educators have described SMALLab Learning as the “Star Trek Holodeck V1.0,” “Virtual Reality 

inside out,” and “the coolest classroom” they have ever seen. Research and development was 

funded by grants from the National Science Foundation, the Bill and Melinda Gates Foundation, 

the MacArthur Foundation and the Intel Corporation. 


