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The Service-learning pedagogy can be used to support many related efforts in math/science education from enhancing teacher preparation to broadening K-12 science instruction to encouraging underrepresented students to choose mathematics and science careers. Below are some examples in each of these categories.

Math/Science Teacher Preparation
CSU East Bay

In May 2005, Professor David Stronck, from Teacher Education was recently honored for his hands-on approach to preparing future science teachers through service learning and encouraging these students to utilize service-based pedagogy in their prospective classrooms. Prof. Stronck works with Math/Science Nucleus a non-profit, educational and research organization composed of scientists, educators and community members. It serves as a science resource center to assist school districts, teachers, and administrators with a major goal of increasing the science literacy of students in our school systems by enhancing the skills of teachers and administrators.  For more info, visit: http://msnucleus.org/
CSU Northridge

In Biology, Dr. Virginia Vandergon, has been successfully developing and implementing the Tomorrow's Scientist program with the goal of increasing content knowledge and attitudes about science teaching in her students. Tomorrow's Scientist is an after-school program for 7th graders of minority background conducted as a service-learning project in required non-majors science courses for pre-service teachers. Preliminary attitudinal and knowledge-based research assessed the value of the program to both undergraduate future teachers and the middle school students they taught.  Both groups improved in science content knowledge and subject enjoyment, while the future teachers also showed increased confidence in knowledge and teaching ability.

CSU Long Beach

Engineering Computer Science professor, Dr. Colleen van Lent teaches CECS 401, Programming Robots – for Teachers and Parents, using service learning to inspire interest in engineering and computer science among children ages 9 through 16. Using robotic kits, students gain hands-on experience in problem solving and computer programming while constructing and programming unique robot inventions. Learning outcomes include an understanding of robotics terminology and design along with an understanding of the benefits of “hands on learning” in the K-12 classroom. Service learning helps to identify similarities and differences in developing skills within a diverse student population.

And in Teacher Education, Dr. Shuhua An teaches EDEL 462, Teaching and Learning Mathematics, K-8, which covers instructional practices of teaching mathematics to culturally and linguistically diverse students through online learning. Service learning is used to enhance students’ knowledge of children’s thinking on mathematics and awareness of the challenges and characteristics of diverse students’ multicultural backgrounds and learning abilities by working with children on mathematics at k-8th grade levels.

CSU Chico

Project MATH (Mathematics and Teaching on the Horizon), which has a service-learning component, is designed for students obtaining a B.S. in mathematics with an option in mathematics education. The program identifies strong high school students who have a desire to teach secondary mathematics. The purpose is to enhance their undergraduate experience and to make them the best teaching candidates possible. For more information on Project Math, visit: http://www.csuchico.edu/cmse/projmath/
San Jose State University

Professors Amy Strage (Childhood Development) and Julie Sliva (Mathematics) conducted research of future teachers. Their report, Providing Undergraduate Future Teachers with Service-Learning Experiences as Part of Their mathematics Content Course-Work:  A Study of Students’ Reflections, Expectations, and Performance, provides an assessment of the infusion of a service-learning component into a college mathematics course designed for undergraduates preparing to be K-8 teachers.  Their analysis of student self-reports, along with measures of performance in their mathematics course, seems to confirm that a service learning component helps students develop: (1) a more secure mastery of the mathematics content of their own course,  (2) a better appreciation of how to teach that content to middle-school students, and (3) a more realistic picture of teaching in a public school environment, and whether this was a career goal they wanted to pursue.  
CSU Fullerton

Elementary and Bilingual Education Professors Anne M. Cox-Petersen, Brenda H. Spencer, and Teresa J. Crawford recently conducted research on the effectiveness of service-learning in science instruction. Their study, Developing a Community of Teachers through Integrated Science and Literacy Service-Learning Experiences, states that service-learning “is particularly appropriate in elementary science methods courses because student teachers rarely get opportunities to teach inquiry-based science as part of their student teaching responsibilities.” They found that “the integration of service-learning within an elementary science methods course can enhance preservice teachers’ development of science content knowledge, pedagogical skills, and social understandings that will benefit their future students.”
CSU Los Angeles

Mathematics professor, Dr. Grant Fraser teaches, Math 395, Classroom Experiences in Teaching High School Mathematics, which includes effective teaching techniques, study of NCTM and California content standards and framework, and connecting advanced mathematics to high school content together with practical experience. Using service-learning techniques, students work 4 hours a week in a high school setting, then in class they do journaling and discussion for reflection activities. 

CSU Dominguez Hills

Liberal Studies majors at CSUDH are required to take LBS 300 Service Learning for Liberal Studies Majors designed to provide majors with service learning opportunities as part of an early field experience for students preparing for teaching careers. Observations/ participation is structured according to course requirements and students reflect on the nature of their experience and how this affects their development as prospective teachers. Students complete a minimum of two hours per week of service learning in local public schools. The service learning experience is linked to core Liberal Studies courses for subject matter content.

Enhancing Math/Science Education

San Francisco State University

The NSF funded GK-12 Partnership Program is intended to support the collaboration of K-12 schools with universities. The University selects advanced science students from the sponsoring university and matches them with science teachers in the partnering school district. The GK-12 Scientists gain teaching skills and the students and teachers gain resources.  The role of the GK-12 Scientist is not one of a student teacher, nor are GK-12 Scientists selected as pre-service teachers. The role is one of professional collaboration — bringing knowledge, skills, energy, and commitment to work directly with a science teacher and his or her students in a meaningful way to promote deeper understanding of core curriculum, California State and National Science Standards, and mastery of the process skills that are an essential component of learning science. The NSF intended effect is to imbue within GK-12 Scientists a life-long commitment in their academic careers to have both the experience and the desire to support University science department outreach to public school science teaching and learning.  For more information, visit: http://www.sfsu.edu/~sepal/gk12program/index.html
Encouraging Students to Pursue Careers in Science

CSU Long Beach

Dr. Clifford Franklund teaches a course in bacterial pathogenesis, a core course in Microbiology, using service-learning.  This course has a nine-week service learning component toward the latter half of the semester, during which time CSULB students, working in pairs, plan and lead presentations to middle school students on concepts of microbiology and bacterial pathogenesis. Dr. Franklund has developed a partnership with Better Learning After School Today (BLAST), which supports after-school instruction for Long Beach Unified School District elementary and middle school students.  The enthusiasm of the middle school students has been very rewarding. It is hoped that in addition to learning more about science, experiences like these will influence some to pursue a college education or even a career in science. CSULB students have also gained tremendously. They discovered that teaching these materials helped their own understanding; concepts that were once nebulous ideas were now much clearer. Several are now considering pursuing teaching as a career. For more information on BLAST, visit: http://www.lbblast.org/
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