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Selected Findings from Student Impact Study

• Underwater robotics curriculum for middle and high school youth
using LEGO Mindstorms equipment
• Series of design-based challenges using science, engineering, and
programming knowledge/skills
• Initially developed and piloted with formal classroom teachers &
students in NJ
• In 2009, scaled up to include informal educators & youth

2 Community College Hub Sites (Formal)

• Informal sites had higher student ratings for enjoyment and learning.

• Sinclair Community College in Dayton, OH

• A higher percentage of students in informal environments expressed
interest in science and engineering.

• Triton College in River Grove, IL
Responsibilities:
• Prepare classroom teachers to implement
with MS and HS students
• Conduct limited camp programs for students

3 National Girls Collaborative
Project (NGCP) Hub Sites (Informal)

Innovative Curriculum

• Texas Girls Collaborative Project in
Austin, TX

A Series of Challenges and Missions

• Pacific Northwest Girls Collaborative
Project in Lynnwood, WA

Students are given a sequence of challenges that gradually increase
in complexity and ultimately lead to a complete robot, introducing the
concept of iterative design and showing the value of testing and redesign.
Mission 1:
Rescue!

Mission 2:
Clean Up!

Mission 3:
Mine Sweep!

Mission 4:
Collect!

Add a mechanism
to pick up
submerged items
and deliver them
to collection bins

• Educator knowledge of topics was not correlated with student posttest scores.

• Conduct summer camp programs with girls
• Prepare other Girl-Serving STEM organizations to offer WaterBotics

• 49% participated in formal, classroom settings
Dive under the
water and move
in 3 dimensions
to detonate or
disable mines

• However, contrary to hypothesis, students from informal sites also
evidenced stronger content learning than students in formal classes.

Responsibilities:

To date, WaterBotics has been implemented with over 2,300 middle and
high school youth. Data from 1,573 youth indicate:
Move around
freely on the
water’s surface
to clean up a
pollution spill

• As hypothesized, students from informal sites showed stronger gains
in STEM interest and engagement than those from formal sites.

• Kentucky Girls STEM Girls Collaborative Project in Lexington, KY

Demographics

Travel in a straight
line on the water’s
surface to save
a drowning
swimmer

• At all sites, participants’ ratings of enjoyment and learning was highly
correlated with their interest in engineering.

• 51% participated in out-of-school settings
• 47% male participants
• 53% female participants

Curricular & PD Adaptations

• Students were given pre- and post-tests in 3 concept areas: gears,
buoyancy & stability, and programming.
• Both formal and informal student post-test scores for the 3 concept
areas were statistically similar and increased, but only to just above 50
percent of the total possible scores.
◦◦ Girls had statistically significant increases for all 3 concept areas
while boys had statistically significant increases for the gears and
programming content areas only.
◦◦ In all content areas, gain scores for girls were greater than boys.

• Curriculum modified and enhanced for use in informal learning;
especially implementations targeting girls
• Essential “core elements of success” defined for both formal and
informal versions
• Implementation strategies and step-by-step guides
• Online resources, including videos, screencasts and sample programs

This material is based upon work supported by the National Science Foundation under grant 0920674

