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ABSTRACT

Few quantitative studies have been conducted on the positive effects of service-learning, including improved environmentally responsible behavior and or academic performance. The purpose of this study was to quantitatively evaluate the academic effect (including knowledge, action skills, and attitudes) of service-learning on students in an Advanced Placement Environmental Science class at Eastside High School in Lancaster, California.  The purposive and convenient sample of two demographically similar high school classes was used for the study.  The independent variable was the traditional lecture based teaching.   The dependent variable was the student directed service project. A focus on water conservation was selected due to its relevance to southern Californian residents.  The instrument of assessment was a post survey utilizing a Likert-type scale.  The survey included items on knowledge, action skills and attitudes in regards to water conservation.  Results indicated certain trends that showed a higher level of action skills in the experimental cohort.  The control group demonstrated a higher score for the knowledge-based items of the assessment.  Both groups gave similar scores for attitudes.
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INTRODUCTION

Service-learning is a valuable pedagological tool for engaging students intellectually, creatively, and socially.  The experiential nature of service-learning connects knowledge with practice and brings purpose and meaning to formal education. This can be especially pertinent if it means connecting students with the physical world, their local community, and limited natural resources.

While studies have touched on the positive aspects of service-learning in engaging students and increasing knowledge (Johnson-Pynn & Johnson, 2005; Owens & Foos, 2007), too often these studies have focused on participants’ beliefs and feelings rather than on the quantitative evidence of improved environmentally responsible behavior (Vaske & Kobrin, 2001) and/or academic performance (Butin, 2003).  Other studies have analyzed the connection between service-learning and self-efficacy, but not on improved scholarship (Crossman & Kite, 2007; Lake & Jones, 2008; Lakin & Mahoney, 2006). 

The purpose of this study was to quantitatively evaluate the academic effect – including knowledge, attitude, and action skills – of service-learning on students in an Advanced Placement Environmental Science class at Eastside High School in Lancaster, California. 

Review of Related Literature

Worldwide educators face the challenge of engaging students in the connection between formal learning and real world problems.  Service-learning draws from John Dewey’s philosophy of education (1910) as organic to the local natural and cultural environment and builds on the foundations of environmental and place-based education. Because it engages participants in real-world challenges and experiences, service-learning can transform abstract information into concrete knowledge.  It is the perfect methodology for linking science education and pressing community issues like water conservation, while also meeting the new standards posed by the California State Environmental Education Initiative. 

Environmental Education

Environmental education has been defined as a life-long interdisciplinary process through which people gather awareness of natural processes (Disinger, 1983; Stapp et al., 1969, p. 34), understand their connection with the natural world (Elder, 2003, p. 15), become knowledgeable about human impacts on the environment (Elder, 2003, p. 17), develop skills to address environmental issues (Disinger, 1983; President's Council on Sustainable Development [PCSD], 1994; Stapp et al., 1969, p. 34), and are motivated to act (Disinger, 1983; Elder, 2003, p. 15; PCSD, 1994; Stapp et al., 1969, p. 34).  Comprehensive environmental education is a process through which individuals and societies learn to relate to each other and the environment in a sustainable manner (Elder, 2003, p. 17; PCSD, 1994).  This process includes: 1) creating awareness; 2) building knowledge; 3) nurturing a positive attitude toward the environment; 4) developing analytical and problem-solving skills; and 5) fostering participation in environmental action (Intergovernmental Conference on Environmental Education, 1977). Service-learning programs provide a framework for these five steps of environmental education.

Service-Learning 

What is service-learning? Service-learning is a method of teaching and learning that combines the application of academic knowledge and skills with individual growth and community service (Corporation on National and Community Service [CNCS], 2008; Jacoby, 1996; Lake & Jones, 2008; Owens & Foos, 2007).  By definition it employs hands-on, experiential learning (CNCS, 2008; Lake & Jones, 2008; Owens & Foos, 2007), engages learners of all skill levels and ages (Lake & Jones, 2008), involves them in meaningful application of ability and civic participation (CNCS, 2008; Jacoby, 1996; Lake & Jones, 2008), and incorporates assessment through self reflection (CNCS, 2008; Jacoby, 1996; Kleinert et al., 2004; Lake & Jones, 2008; McClam, Diambra, Burton, Fuss, & Fudge, 2008; Scott, 2006).   

Service-learning creates relevance for academic knowledge as students apply information and skills learned in the classroom to a real-world setting (CNCS, 2008; Kleinert et al., 2004; Johnson-Pynn & Johnson, 2005; Lake & Jones, 2008; McClam et al., 2008; Owens & Foos, 2007). The more integrated a service-learning program is across the curriculum, the more successful it tends to be in increasing knowledge and changing behavior toward the environment or community (Lake & Jones, 2008).       

Building a connection between individual abilities and the implementation of action in a real world situation can be used with students of ages, from early childhood (Lake & Jones, 2008) to postgraduate school (Lake & Jones, 2008; Crossman & Kite, 2007).  Because service-learning is student driven, all learners can participate to their ability, make a contribution and be successful, including preschool children (Lake & Jones, 2008), special education students (Kleinert et al., 2004; Scott, 2006), economical disadvantaged and racial minorities (Lakin & Mahoney, 2006) and students for whom English is a second language (Crossman & Kite, 2007). 

As experiential education, service-learning can successfully build awareness of community needs like providing food to house-bound individuals (Kleinert et al., 2004) and mentoring younger children about child abuse (Lakin & Mahoney, 2006).  It can engage students in important issues such as disaster preparedness (Peterson, 2004), poverty and hunger relief (Lake & Jones, 2008), and human effects on the environment (Johnson-Pynn & Johnson, 2005; Owens & Foos, 2007). 

While some try to discredit service-learning by describing it as “yet another means for those in the culture of power to maintain inequitable power relations under the guise of benevolent volunteerism” (Butin, 2003, p. 1682), the majority of service-learning programs evolve within a community (Johnson-Pynn & Johnson, 2005; Kleinert et al., 2004; Lakin & Mahoney, 2006).  Marginal community members, special education students and children, can gain community respect while garnering vocational skills and life experience (Johnson-Pynn & Johnson, 2005, p. 31-32; Kleinert et al., 2004).  For individuals who typically view themselves as receivers of assistance, the opportunity to help others is empowering (Kleinert et al., 2004; Scott, 2006).

Because service-learning involves participation in local issues and environmental conditions, learners discover they can make a difference in immediate situations (Johnson-Pynn & Johnson, 2005; Lake & Jones, 2008; Lakin & Mahoney, 2006).  As individuals become leaders and cooperative problem-solvers (Crossman & Kite, 2007; Kleinert et al., 2004; Johnson-Pynn & Johnson, 2005), they build a perception of their own ability to affect outcomes, or self-efficacy (Crossman & Kite, 2007; Johnson-Pynn & Johnson, 2005; Lake & Jones, 2008; Lakin & Mahoney, 2006).  Students participating in service-learning programs improve their academic skills (Crossman & Kite, 2007; Owens & Foos, 2007), develop a greater sense of community responsibility (Kleinert et al., 2004; Johnson-Pynn & Johnson, 2005; Lake & Jones, 2008) and evolve more environmentally responsible behavior (Johnson-Pynn & Johnson, 2005; Lake & Jones, 2008).  

Through service-learning students can have a lasting effect on the place where they live: true place-based education (Johnson-Pynn & Johnson, 2005).

Place-Based Education

The purpose of place-based education is to help the learner connect learning to their local environment.  David Sobel, leading proponent of this pedagogy, defines place-based education as “the process of using the local community and environment as a starting point to teach concepts in language arts, mathematics, social studies, science, and other subjects across the curriculum” (Sobel, 2004, p. 7). It is experiential learning that helps students develop stronger ties to their community while enhancing their appreciation for the natural world.  It also creates a deeper commitment to serving as active, contributing citizens. Students participating in place-based education often show more enthusiasm for learning because it is more relevant to their daily life, their home, and community (Chawla, 2007).

Using the environment as an integrating context, or EIC-based learning, is a form of place-based education. This learning “uses a school’s surroundings and community as a framework within which students can construct their own learning, guided by teachers and administrators using proven educational practices” (Lieberman & Hoody, 1998). Service-learning is an avenue by which place-based education can be integrated into the curriculum. 

Water Conservation

Water conservation may be defined as a demonstrably beneficial reduction in the amount of water of a certain quality for a specific use (United States Environmental Protection Agency, 1997). With increasing pressures on water resources, the concept of beneficial use of treated wastewater has rapidly become an imperative for water agencies around the world. Water reclamation, recycling and reuse are now recognized as key components of water and wastewater management (Bruvold & Cook, 1989).

Water conservation is the most cost-effective and environmentally sound way to reduce public demand for water.  It stretches water supplies farther while protecting lakes and rivers. For example, the city of Los Angeles has grown by 1 million people since the 1970s, but still uses the same amount of water (Leovy, 1997). Using less water also puts less pressure on sewage treatment facilities and uses less energy for water heating (National Water Quality Management Strategy, 1999).

Increasing cost and the risk of water shortages are likely to spur more efficient use of existing facilities. In many instances, conservation may be the most cost-effective way of increasing the supply of municipal water (Diaper, Jefferson, Parson & Judd, 2001). Policymakers need to be familiar with the policy instruments, such as peak responsibility pricing, which could reduce the peak and average demands for municipal water, and making cost-effective technological options available to customers who wish to reduce water use (Trumbo & O’Keefe, 2001). 

Service-learning programs frequently focus on water issues because human interaction with the environment can greatly impact water sources and therefore become a catalyst for disease and socio-political situations (Johnson-Pynn & Johnson, 2005). Water conservation is a current issue in Southern California. Students participating in water-related service-learning programs, not only learn about local issues, they can become a source to disperse information through an entire community (Johnson-Pynn & Johnson, 2005; Lakin & Mahoney, 2006).   Johnson-Pynn and Johnson showed that East African students and adults participating in a water-quality service-learning program realized the importance of “keeping waste out of the village water supply” (2005, p. 30).  Their interaction with the environment increased their understanding of human impacts on resources shared with other members of their community and wildlife (Johnson-Pynn & Johnson, 2005).  They transferred the knowledge they were learning to their parents and others, thereby benefiting the environment of the entire community (Johnson-Pynn & Johnson, 2005).

California State Environmental Education Initiative

Community concerns about water and other natural resources prompted the creation of environmental education standards for the state of California. The goal of the Education and the Environment Initiative (EEI) is to develop a curriculum that helps students achieve mastery of California’s Academic Content Standards in the context of California’s approved Environmental Principles and Concepts (California Department of Education [CDE], 1998)

California is currently poised to lead the nation in environmental literacy. This effort is termed the EEI. The California Environmental Protection Agency and the California Integrated Waste Management Board are actively engaged in the implementation of the Education and the? Environment Initiative. These laws mandate the development of a unified education strategy to bring education about the environment into California’s primary and secondary schools (CDE, 1998).

Environmental education increases public awareness and knowledge about environmental issues or problems. In doing so, it provides the public with the necessary skills to make informed decisions and take responsible action. A primary desired outcome of environmental education programs is environmental literacy. Because environmental education is a process, it cannot in itself improve the environment, such as enhancing local air or water quality. Instead, environmental education through, one channel, the curriculum for California schools, may help provide Californians, over time, with the capability and skills to analyze environmental issues, engage in problem solving, and take action to sustain and improve the environment. As a result, individual community members may be more capable of weighing various sides of an environmental issue to make informed and responsible decisions. 

Research Hypothesis

On the basis of the existing research regarding service-learning and the foundations of environmental and place-based education, this study proposed to evaluate a service-learning project focused on a local community and environmental issue, water conservation.  If the experiential nature of service-learning was effective in engaging students, then students participating in a service-learning project in conjunction with an environmental science unit on water reclamation, should show greater academic understanding of the material, greater environmental literacy, and more environmentally responsible behavior than their cohorts who only participated in the formal aspects of the curriculum.

Definitions

Several definitions are elemental to this discussion: environment as an integrating context (EIC), water reclamation, and authentic assessment.

Environment as an Integrating Context 

Using the Environment as an Integrating Context (EIC) is a term first used by the State Education and Environment Roundtable to define a curricular framework which integrates the best educational practices for an effective environmental-based education program (Lieberman & Hoody, 1998). It is very similar to place-based education in that the school’s surroundings and community create the framework within which students can construct their own learning, guided by teachers and administrators using proven educational practices.   There is an emphasis on making the learning interdisciplinary, student-directed, collaborative, hands-on and inquiry based (State Education & Environment Roundtable, 2005). 
It is currently considered beneficial to link service-learning projects to the EIC framework in order to strengthen both types of programs while offering students the best of both worlds (Lieberman & Hoody, 2000).  The aspiration of this profitable marriage is that students will become active citizens as they address community issues and needs.   

Water Reclamation

“Water reclamation is to treat or process wastewater to a reusable state which meets water quality criteria” (Bailey, Lamsal, Farzana, Walsh, & Gagnon, 2008).

Authentic Assessment

Simply testing an isolated skill or a retained fact does not effectively measure a student’s capabilities. To accurately evaluate what a person has learned, according to Ryan (1998) an assessment method must examine his or her collective abilities. This is what is meant by authentic assessment. Authentic assessment presents students with real-world challenges that require them to apply their relevant skills and knowledge. 

Significance

The significance of this study is multidimensional.  Water conservation is vital to sustainable communities in Southern California.  Water issues will have long-term effects on the lives of students and their families.  Finding the best practices to engage students in the science, personal relevance and civic responsibility of water issues is important to California’s future.

Service-learning enhances environmentally responsible behavior (ERB) because it makes a direct connection between a specific place, action and the effect on local natural resources (Johnson-Pynn & Johnson, 2005; Lake & Jones, 2008). Vaske and Kobrin (2001) produced data showing a positive connection between a developed dependence on a place and the ability to emotionally identify with that place.  As place identity increased, the probability that an individual would exhibit generally environmental responsible behaviors also increased. Unfortunately, their study did not include a pre-test to empirically establish a pre- and post-test difference regarding behavior (Vaske & Kobrin, 2001). 

While awareness can be taught in the classroom, research has shown that awareness and a positive attitude do not result in ERB (Barney, Mintzes & Yen, 2005; Brackney & McAndrew, 2001).  Knowledge is the greatest determiner of ERB (Barney , Mintzes & Yen, 2005; Brackney & McAndrew, 2001; Tisdell, Wilson, & Nantha, 2006) and service-learning provides direct personal experience and knowledge which typically translates into ERB (Johnson-Pynn & Johnson, 2005;  Lake & Jones, 2008).

Finally, assessment of learning has become vital to determining the success of teachers, schools and programs.  Service-learning, by its all-inclusive nature, requires students to use a variety of skills across curriculums thus providing an authentic assessment of information processed to the point of knowledge.  Many service-learning programs culminate with an actual deliverable: a document, materials, presentation, etc., a work product that is in itself an assessment (Crossman & Kite, 2007; Owens & Foos, 2007; Peterson, 2004).  For students with disabilities, service-learning programs can offer alternative assessment and opportunities to “document increased evidence of generalization of targeted skills across multiple settings, increased use of natural supports, and documentation of higher levels of self-direction and self-determination (Kleinert et al., 2004).

Too often, studies on the benefits of service-learning have not compared participants via a pre- and post-test or to a control group (Johnson-Pynn & Johnson, 2005).  By comparing two comparable classes of students taught the same materials, but with only one having participated in the service-learning aspect, we were able to determine the concrete benefits of service-learning. 

METHODOLOGY

In 2009, our research group evaluated two classes from Eastside High School in Lancaster, California, using a post survey. The participants in the high school classes consisted of 11th and 12th graders taking Advance Placement environmental science. This allowed for consistent demographics. The students were in the same age and grade level range, taking the same subject, and shared the same teacher​, Ms O’Connell; one of the research group members. Each class included from 19 – 29 students. The survey compared knowledge, skills, and attitude toward water conservation after the participants finished a water conservation unit.

One class, labeled “period 5,” consisted of 29 students ages 16 – 18. This was the control cohort. They completed the water conservation unit by way of standard teaching practices. The process was teacher-directed and included the teacher lecturing on the subject, students reading the chapter in the textbook and answering questions from the textbook. 

The second class, labeled “period 6,” was the experimental cohort. This class consisted of 19 students ages 16 - 18. They learned about water conservation through a student-directed activity. They spent one class period in the school computer lab researching service-learning projects. After the experimental cohort understood what a service-learning project was and the types that could be employed in the classroom, they created a list of possible projects. Voting on the list to narrow down the choice, they decided on creating a classroom newspaper.

The students in period 6, the experimental cohort, created their own groups to study water conservation, write an article and then submit it to the classroom newspaper. Each group researched independently on different aspects of water conservation. After this student-directed study of the subject, they wrote various types of articles. The articles consisted of water conservation background, ways to save water, cartoons, and local issues. When The Environmental Post was completed, they presented it to the whole school. (See Appendix A)

At the end of the water conservation unit, and following either a written assessment assignment or participation in the service-learning project, each participant in both cohorts, periods 5 and 6, completed the survey entitled, “Service Learning: Bringing Relevance to Science While Meeting Community Needs.” (See Appendix B) 

The Likert-type survey instrument was created by generating three statements in three different categories to assess student knowledge, attitude, and action skills towards water conservation. Each researcher contributed to the statements through a collaborative process. The results were tabulated and analyzed using SPSS Statistics.

Results

The Likert-type post-survey with answer options: Strongly Agree=4, Agree=3, Disagree=2, and Strongly Disagree=1, was given to the students in the 5th period control cohort, Cohort 1, and the 6th period experimental cohort, Cohort 2.  The survey instrument consisted of nine statements. Three survey statements focused on knowledge, three on attitude, and three on action skills.  The mean response was calculated for each statement and cohort so the differences between the control cohort and the experimental cohort could be evaluated.

Statements one (S1), four (S4), and seven (S7) were knowledge statements dealing with academic aptitude related to information taught in the unit on water conservation and reclamation. The mean score was higher for the control, Cohort 1, than for the experimental Cohort 2 on all three statements. 

Cohort 1 scored a mean of 3.1 on statement one (S1) with the experimental cohort scoring 2.89. 


[image: image1.wmf]
The mean scores for the control cohort and the experimental cohort for statement four (S4) were 3.45 and 3.26, respectively.
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 Statement seven’s (S7) mean scores were 2.38 for Cohort 1 and 2.05 for Cohort 2.
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The statements dealing with attitude were two (S2), five (S5), and eight (S8). Results for these statements were mixed with an almost even mean score for statement two (S2) and a slightly higher mean score for the experimental cohort, Cohort 2, on statements five (S5) and eight (S8). 

Statement two (S2) shows a mean score of 3.31 for the control cohort and 3.32 for the experimental cohort. 
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Statement five (S5) concerned turning water off when not in use.  Students in Cohort 2 had a stronger agreement with this statement.  The mean score for the control cohort was 3.52, whereas the experimental cohort’s mean score was 3.68. 
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Statement eight (S8) focused on the importance of reclaimed water.  Again, Cohort 2 had a stronger sense of agreement.  The data shows a mean score of 3.07 for the control cohort and 3.28 for the experimental cohort.
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The last set of statements, three (S3), six (S6), and nine (S9), focused on action skills. These statements demonstrated where students put to work the academics they learned throughout the unit. On all three statements the experimental group scored higher. 

In regard to actively trying to convince others to conserve water, the mean scores for statement three (S3) were 3.07 for the control cohort and 3.42 for the experimental.
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Statement six (S6) referred to personal water habits and had the greatest variance with 2.83 for the control cohort and 3.37 for the experimental cohort. 
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The last statement, nine (S9), was meant to survey civic participation.  The data shows a mean score of 2.55 for the control cohort and 2.63 for the experimental cohort.  The double negative in the question may have caused some confusion in the participants.  However, it is interesting to note that Cohort 1 had answers across the scale.  Cohort 2, on the other hand, only had answers between “Agree” and “Disagree”; there were no extreme answers.
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CONCLUSIONS

The surveys revealed that the difference in attitude toward water conservation and reclamation was statistically insignificant between the two cohorts.  Knowledge levels trended slightly higher in the control cohort over the experimental cohort. The most statistically significant difference, between the cohorts, were their answers to the survey questions regarding action skills.  The experimental cohort demonstrated a higher practice of action skills toward water conservation.  Their learning of the water conservation unit had become more relevant to their daily lives and had been translated into environmentally responsible behavior. 

In addition, the experimental cohort’s service-learning project involved community outreach, demonstrating they had taken their knowledge and applied it toward active citizenry, a hallmark of environmental education (Intergovernmental Conference on Environmental Education, 1977; Hungerford, Litherland, Peyton, Ramsey, & Volk, 1996).

We had hoped to see empirical evidence of increased knowledge with the experimental cohort, but due to the limited timeframe of the study, the findings were inconclusive.  Another relevant issue may be the lack of a pre-test. It is possible that a greater measurable improvement in knowledge could have occurred within the experimental cohort, but without a pre-test to establish the initial knowledge level of each cohort, this factor is unknown. 

Recommendations

Due to the limitations of the study, the findings are not generalizable, however the implications do support previous research in the field that service-learning adds increased relevance to formal education. Further study with a larger sample size, over longer duration and including both a pre- and post-test is suggested to provide empirical data regarding the connection between service-learning and increased knowledge.

“Integrating service-learning into the regular curriculum is not an end in itself, but a means of achieving basic educational goals” (Lake & Jones, 2008, p 2155). Service-learning offers practical assessment of materials learned by students.  Combining traditional formal education practices with service-learning may encourage greater student competency and engagement with the learning process.

APPENDIX A

The Environmental Post

February 27, 2009, Volume 1, Issue 1

Eastside High School

(in printed copy only)

APPENDIX B

Service Learning: Bringing Relevance to Science While Meeting Community Needs

From the following statements, choose and circle whether you strongly agree, agree, disagree, or strongly disagree with the statement.

1. Much of the water we use in the Antelope Valley comes from other locations.

      Strongly Agree
Agree   
Disagree  
Strongly Disagree 

2. I would feel comfortable running on the athletic fields that have been watered with reclaimed water.

      Strongly Agree  
Agree   
Disagree  
Strongly Disagree
3. I have tried to convince others to conserve water.

     Strongly Agree  
Agree   
Disagree  
Strongly Disagree
4. Using recycled water allows us to continue watering large green areas without using up our freshwater supplies.

     Strongly Agree  
Agree   
Disagree  
Strongly Disagree 

5. Water should be turned off when not in use.

     Strongly Agree  
Agree   
Disagree  
Strongly Disagree
6. I have found at least one way to use less water.

      Strongly Agree  
Agree   
Disagree  
Strongly Disagree
7. Water that is recycled does not come from your home or school.

      Strongly Agree  
Agree   
Disagree  
Strongly Disagree   

8. I would tell others that reclaimed water is vital for Southern California’s future.

     Strongly Agree  
Agree   
Disagree  
Strongly Disagree
9. I would vote against a law restricting when I can water my lawn.

     Strongly Agree  
Agree   
Disagree  
Strongly Disagree
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