CASE STUDY:  CIVIC ENGAGEMENT IN THE FIRST-YEAR EXPERIENCE 
PROBLEM SOLVING USING LEGOs
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II. Institutional Description

Pace University, a four-year private institution, participates in Project Pericles, an initiative that includes nine other colleges and universities.  Project Pericles, funded by the Eugene M. Lang Foundation, is a national initiative whose goal is to dissipate feelings of political alienation and apathy expressed by the youth of today.  "Project Pericles challenges the ten participating institutions to adopt a transforming educational agenda—one that integrates education for socially responsible citizenship into institutional cultures” (2006).  Pace University seeks to fulfill its mission of opportunitas (opportunity) by collaborating across constituencies, both internal and external, thereby creating an “engaged campus.”  Furthermore, Pace is presently one of the only institutions in the U.S. where all students must take a three-credit civic engagement course as part of the core curriculum. 
Pace University's has three campuses in New York, Pleasantville, and White Plains, NY.  The New York City and Pleasantville campuses consist of both commuter and residential students.  The number of full-time equivalent (FTE) undergraduate students, campus-wide, is 6,007 (comprised of 951 first-year students).  Table 1 provides a detailed breakdown of the student population.

Table 1. Pace University FTE Student Population

	Pace University FTE Student Population

2006

	Student Type
	First-Year
	Total Students

	Residential
	787
	2,386

	Commuter
	164
	3,621

	Total
	951
	6,007


 

III. Problem Solving Using LEGOs 
In 1989, inventor Dean Kamen created a non-profit organization, known as FIRST, to promote science and technology among the young.  One of the group’s initiatives is the LEGO League, in which students, from ages 9-15, compete in building robots using LEGO® Mindstorms™
 robotics kits to solve challenges (“About FIRST”, n.d.).  The LEGO League has grown robustly each year since its founding, and Pace University has hosted one of its regional tournaments since 2004.  It is organized by volunteers in its Seidenberg School of Computer Science and Information Systems (SSCSIS).

SSCSIS has offered courses since 1990 which provide education with a civic engagement component to ensure that technology education is available to disadvantaged communities and to actively involve undergraduate students in these efforts.  More recently, Pace University revised its core curriculum in 2002 to require every student to take a course in civic engagement.  The school’s involvement with FIRST inspired the development of a new course offering, Problem Solving Using LEGOs, designed by Dr. Mosley and developed with assistance from Dr. Kline.  The goal of the course is closely aligned with the ideals championed by FIRST, to “confront the problem of students’ perception of education and careers in science, engineering, and technology” (FIRST Annual Report, 2005, p. i).  It was designed to empower Pace University students to make a positive impact on the lives of children in neighborhood schools, promoting their education and interest in promising career opportunities.  The course was offered for the first time in the fall 2005 semester and has quickly become very popular; the two sections to be offered in the spring of 2007 were filled within 48 hours after student registration began.

The course design builds upon experience gained by students in the Introduction to Computing course, normally taken in the first semester of the first year by nearly all university students, in which they learn initial skills in computer programming.  The LEGO course was designed to be taken by first-year students, though its popularity means that advanced students generally fill most of the seats, which has so far limited freshman enrollment to 21 out of 149 students served so far.  The school will open additional sections to reach a greater number of first-year students as equipment purchases allow.
The curriculum of the LEGO course is divided into two main areas.  Technology theory and concepts are taught in the first half of the semester; then students apply what they have learned in a civic learning environment in the latter part of the course.

The course material is presented to students primarily through a series of hands-on laboratory exercises, to which most classroom time is devoted.  Teams of three to five students perform a sequence of tasks which introduce the required skills in designing and building useful robots.  They learn to develop programs which manipulate the robots and allow them to interact with their surroundings.  Students then apply these skills to more open-ended problems, similar to LEGO League challenges, requiring creative thinking and strong teamwork to complete.
For the civic engagement portion of the course, students participate in a variety of activities and assignments to foster a better understanding of the role technology education can play in improving the lives of young people.  The centerpiece of this experience is the mentoring of middle school students.  The course instructors have so far formed partnerships with five area public middle schools, each of which has formed a LEGO Robotics club as an after-school activity.  Pace students visit the schools to teach and share their skills with, and enthusiasm for, computer technology as embodied in the LEGO Mindstorms robotics system.  The younger students are engaged in science and technology in a new and exciting form.  They additionally benefit from interacting with college students; many of the middle school students come from families where parents or guardians have not attended college, so this interaction is another important positive influence.  For the middle school students, one end result of the mentoring meetings is the formation of a school team which travels to Pace University and competes in the LEGO League tournament.
Pace students engage in critical thinking about the impact of their activities by maintaining a reflective journal, throughout their involvement in the mentoring activities.  For some of the entries, instructors pose specific questions to guide the students’ thinking and writing in addressing the course objectives and in considering the impact their actions have on the partner schools’ children.
IV. Assessment Methods/Results
Assessment in SSCSIS civic learning courses measures two key areas:  technology theory and concepts, and the civic engagement activities.  For the LEGO course, outcomes are measured using several instruments.

Technical competency is assessed primarily through the lab activities.  Teams are graded on both successful completion of the lab and on a report structured similarly to those required in more traditional science courses such as biology and chemistry.  Additional assessment takes place with exams or quizzes and with a report or presentation on robotics technology.
Assessment of civic competency is done by two important means.  First, students are graded on their performance in the school mentoring visits by the instructors and/or the teachers at the partner middle schools.  They are evaluated on their participation and effectiveness in working with the younger students as well as the time commitments they keep.  Second, students are assessed through their reflective journals on their thoughts and understanding of the goals and perceived or intended outcomes of the mentoring sessions.
One successful outcome of the course can be found in the willingness of the Pace students to volunteer at additional activities as outgrowths of their involvement in the course.  Several worked as volunteers in running the regional LEGO League tournament held at Pace.  One or two have returned to the middle schools to participate in other mentoring after-school programs there.  One student has even volunteered as an unpaid lab assistant for a subsequent semester of the course.
Success can also be seen in the fact that all four of the original partner middle schools in the initial offering of the course fielded successful rookie teams in the regional robotics tournament held at Pace University, and all have continued their LEGO robotics clubs and their participation as partners in this course.

Long-term assessment of the goals of the LEGO Robotics course cannot yet be measured, but the FIRST organization collaborated with Brandeis University on a study of the impact of its programs.  The evidence found in this study confirms that FIRST programs have a strong, positive impact on participants.  They reported that students who participated in FIRST activities were 66% more likely to attend college than a comparison group with similar backgrounds, and more than twice as likely to major in a science or engineering program (FIRST Annual Report, 2005, p. 6).

V. Supplemental Materials
To view supplemental materials, including course syllabi, assignments, and grading rubrics, please visit:

http://csis.pace.edu/servicelearning/lego/
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