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Abstract
Using Service-Learning in the college classroom lends itself to the Discovery Learning method of teaching where students break out of the passive learning mode, and become active participants in the learning process. Because there are many different ways to implement Service-Learning, a challenge is found in the flexibility of Service-Learning. The way Service-Learning is structured in a Biology class, may not work as well for an Information Technology class. After four years of using Service-Learning in an upper-division Information Technology course, the author presents several best practices for implementing Service-Learning for Information Technology students and shares some mistakes that were made along the way.

Service-Learning stands out as the "Scholarship of Engagement." (Boyer. 1996) Service-Learning is a method of teaching that encourages students to use their newly acquired skills to perform community service. In exchange for their service, students gain an insight into how the real-world functions in their specific discipline.
A challenge to implementing Service-Learning in the college classroom lies in its flexibility. There are certain elements that are requisite in Service-Learning, but exactly how the Service-Learning experience is assembled for the student, is left up to the teacher. A Service-Learning format that works well for Biology students, may not work well for Information Technology (IT) students. There are six different models available for using Service-Learning in the classroom (Heffernan, 2001, p. 10)
In 2000, Service-Learning was implemented in what is now INFO 3510 Advanced UNIX Administration at Utah Valley State College (UVSC). Over time, lessons have been learned about using Service-Learning as a discovery teaching method for IT students. By using what may be best practices for Service-Learning for IT students, a teacher will provide an experience that will work best for students in the IT discipline.
I. USING SERVICE-LEARNING AS A METHOD OF DISCOVERY LEARNING
UVSC's Service-Learning Requirement
UVSC is fortunate enough to have a Center for Service-Learning. Under the direction of Dr. Nancy Peterson, the Center for Service-Learning provides support for faculty and students. The Center operates a Faculty Service-Learning Fellowship each year. Faculty – are encouraged to apply to be part of a small group that goes through a semester's worth of Service-Learning training, ultimately designating one of their own courses as a Service-Learning course. All of the participants in the Utah System of Higher Education (USHE) belong to the Utah Campus Compact, a coalition of colleges "committed to academically based and co-curricular civic and community service." (Utah Campus Compact, n.d., para. 1)
Every student taking a Service-Learning designated course performs a minimum of 20 hours of community service. The Service-Learning effort must be part of their grade. In INFO 3510, the Service-Learning portion makes up 20% of the student grade. Students that do not complete a Service-Learning project cannot pass INFO 3510. For those students interested enough to take more Service-Learning courses, There is a Service-Learning distinction that can be earned through committed service. The distinction is noted on the student's diploma. Unfortunately, for many IT students, INFO 3510 is the first exposure (hey have to Service-Learning. By the time they are in their junior year, IT students are often working and beginning to support families. They often will not make the commitment required to earn a Service-Learning distinction: 10 credits of Service-Learning courses and 300 hours of community service for a baccalaureate program. (UVSC Center for Service-Learning. 2006, p. 2).
Passive Learning
Ironically, while IT students will be called upon to manifest IT skills in a rather autonomous work environment, many IT students have never had a learning environment where they are not handed the solution to a technology problem. By the time students have had 14 years of education, they have become experts in reading for test answers, taking notes, and doing homework; all of which are often a response to a passive learning environment. However, especially for tactile learners, the passive learning model may not appeal to those students studying IT. Even in a computer lab environment where a teacher is showing students how to establish a routing protocol, it can be a "watch me do this, now you do this" lesson. The student teams the process of setting up a router, but it requires such a low level of thinking that the student will not have the confidence to apply their new skill set in the work environment.
A Guided Discovery Environment is Different 
The first thing learned about Service-Learning is that IT students will initially resist a guided discovery learning environment because they are being asked to take an active role in the learning process. There are several key points that differentiate a Guided Discovery Environment (G. Stokes, personal communication. April 2005):
1.
The student is an intentional learner. If the student sits back and waits for the service to come to him or her, then nothing will happen. The student will make mistakes. Learning comes from making mistakes. "Not only are the best practices of CSL [Community Service-Learning] designed to "enhance the student learning experience lo create self-motivated learners who become civic participants, but ideally offer a visible response lo our communities' changing economic, political, and social needs " (McKay & Rozee Spring 2004. p. 21)
2.
The process is student-centered "One of the problems they faced [student Americorps volunteers] was to separate service-1 earning from volunteerism and community service. Service is a by-product of the service- learning, it should not be the central focus." (Stanton, Giles, & Cruz. 1999. p. 208). It is important to avoid focusing so much on the service that good learning is forgotten. The paradigm is active-learning. To wean students off the passive learning model, teachers must be vigilant coaches. Enforce deadlines. Meet with students often. Teaching in an active-learning environment may require more time and effort than teaching in a passive learning model. However, an active learning environment is where the student may discover that they love the field of IT.
Concept discovery is problem driven. This is where the application of Service-Learning becomes especially important. The IТ student is told that they are solving a real IT problem for real people that are counting on them. It's acceptable to make mistakes while doing Service-Learning work, but it's not acceptable to give up. Service-Learning is not a "what-if' scenario.
Lessons Learned From Applying Service-Learning in the Classroom.
Trying To Do Service-Learning As A Group
The first Service-Learning effort for INFO 3510 was a class project. A new real estate company had just moved into a leased space. The Broker was a proactive professional known from contacts at another brokerage. After talking with the Broker, the students in the class were to accomplish three things: 1) setup a Samba server as an inexpensive alternative to a Windows 2000 Server, to be used for simple file sharing, 2) stress-test the network wiring, and 3) investigate an intermittent slow-down of the company Local Area Network (LAN).
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Fig. 1. IT students creating a wiring map 
of a real estate brokerage trying to discover the cause 
of a network problem. (2002)

In an attempt to involve all of the students, the class was organized into three groups. Each group was given a task to accomplish. The group assigned to stress-test the network wiring, discovered that more than half of the wiring runs could not meet minimum Cat 5 wiring standards (Fig. 1). When the Broker was offered a chance lo replace the poor wiring at cost, the Broker declined saying that the space was leased and he didn't want to invest in the wiring infrastructure – but he still wanted his network to function properly. In fact, after the third visit to the brokerage, the Broker began to call whenever his network went down, saying that it had been caused by the students in the class.
The other problem was with the Samba server. The Broker had promised a PC to use lo install the Linux and Samba software. However, the Broker delayed ordering the PC and it had not arrived in time for the students to work on it. One-third of the class was idle while the other two teams were busy working. The PC did arrive two weeks late and the Samba server was built. However, shortly after the Service-Learning project was completed. The Samba server PC was erased and used as a workstation.
The next Service-Learning project was done on-campus. A Multimedia department colleague was leaching 3-D Max, a popular animation application. The teacher wanted lo sec if we could setup a Windows 2000 Server cluster to render 3-D objects quickly. The hardware needed was available and we had the software licenses. Again, lo involve everyone in the class, the class was organized into three teams. Each team was given a specific set of tasks to accomplish, but were not told exactly how lo do the tasks. The "how" was to be the process of discovery. About 20 percent of the class jumped right into researching how to accomplish their groups task. The rest of the class sat around and watched.
A particularly frustrating situation arose when one of the students who was a full-time staff member and who had a pass key to the room where the work was taking place, came in on a weekend and completely finished me entire semester's worth of work for his team. Because the other team's tasks were interdependent, there was nothing else for the rest of this student's team to do until the cluster was finished.
Service-Learning Becomes Individual Projects 
The next time INFO 3510 was taught, Service-Learning was introduced as an experience that would be accomplished individually. Each student had to find a community-based client that needed IT work done Individual Service-Learning projects has lifted a burden off of the Instructor and put him back into the role of coaching and consulting, instead of caretaker.
An interesting twist to this particular semester was that it was taught at night. Because of the demand for IT skills in the job market, many upper division IT students will have jobs. This particular class really resisted doing volunteer IT work for class credit. IT work is not a humanitarian-centric discipline. Technology changes rapidly and IT students feel the pressure to stay current and want to get paid for current skills. It is important to assure students that their efforts will make a difference to the local community. Convince students that their skills are valuable and as professionals, they should give back to society. In Service-Learning the focus is on how the community or agency benefits from the "student's presence and activity." (Berry & Chisholm. 1999. p. 44) Just that the student is willing to make a service effort, makes a difference in how the student and the college is perceived by the community
Individual Service-Learning contracts were created for each student to list the community client and their contact information. The student had to visit with each client and outline what they were going to accomplish during the student's 20 volunteer hours. This contract was returned with both the client's and the student's signatures, to be signed by the Instructor. Night students particularly complained that they didn't have any spare time to devote to a Service-Learning project. Understanding that many community organizations are only open during the day, some leeway was offered to two students in particular. These two students were to help out at a local animal shelter. Although a worthy service, this Service-Learning experience was not going to provide much learning related to IT.
However, the project was approved anyway. Later, it was discovered that the two students spent their entire volunteer time cleaning out dog cages.
Best Practices for Service-Learning
For IT students, individual Service-Learning projects seemed to work best. INFO 3510 always starts out with individual projects and then allows students to work together if they can present a proposal that makes sense for a small group. When allowing small group projects, each person needs lo know what their responsibility is. Be watchful of students who will step back and let others do it
Students should be advised to get a commitment in writing from the client that any equipment will be there when it's needed. IT is dependent on computer hardware. Sometimes the client will make promises they cannot keep or not knowing any better, will provide hardware that does not meet minimum specifications.
Make sure students are providing volunteer service for community non-profit organizations. Free labor is rarely valued by businesses that are used to paying for it. The Service-Learning guidelines that service should be for the community and not a business makes sense. Although doing something to improve the community is supposed to be adequate reward itself, many students cannot afford to work for free. (Stanton et al., 1999, p. 209) This may be particularly true in IT. IТ students can and do get relatively high-paying jobs before graduation. Given the stereo-typed nature of a lone ubergeek, it is challenging for students to feel empathetic for an organization that is getting their labor and expertise for free. IT students need lo be shown the connection between their efforts and the people they serve.
Give a presentation the first week of class about Service-Learning. Explain how the class is a designated Service-Learning class and what that means in terms of the student's grade in the class. Most students will have never heard of Service-Learning. If you have support from a campus-centered Service-Learning organization, invite them to speak about Service-Learning. Pictures of past class or individual activities will generate excitement and acceptance from students
Through experience, today's INFO 3510 Service-Learning policy is that projects are not allowed for:
· family;
· friends;
· for-Profit Organizations (exceptions can be made);
· the students own religion;
· volunteer work the student is already doing.
There is a large LDS community in this area. Many students already have volunteer positions with their church. The Service-Learning experience should be something new. While credit for teaching Sunday School may not be approved, credit for setting up a database for the congregation might be approved The same applies to volunteer work: if the student is a Scoutmaster, Service-Learning credit is not given for being a Scoutmaster. However credit may be given for installing data comm wiring for the local BSA Council office. It never hurts to keep a few choice, pre-arranged Service-Learning projects in the back pocket. These are only provided when the student has made every effort on their part, but still can't get started.
II. THE LEARNING SIDE OF SERVICE-LEARNING
Getting IT Students to do Reflection
An outcome of the student's Service-Learning project is a portfolio that students turn in for grading. A significant aspect of Service-Learning is the reflection students are required to do about what they learned from the experience. The INFO 3510 syllabus contains the follow information about the reflection required in the portfolio:
Reflection: This is a significant part of your Service-Learning Project. This should be a thorough analysis of your progress in conducting your Service-Learning Project. This will be very neatly written and free of errors. Restate your expected outcomes, and identify your challenges, progress and accomplishments in relation to each. Discuss any insights gained from conducting your Project, and explain how concepts from your major area of study were supported or contradicted by your experience with your academic Service/Learning Project.
Reflection has three major parts:
a. Attitude. How did you feel about the Service and Learning experience? What caused you to feel that way? Was there anything you would have done different, keeping in mind the hardware. software, and time limitations? How did you feel about the active learning model where you were given a task to complete without specific direction, versus a passive learning model where you listen to lecture?
b. Behavior. What did YOU actually do? Having gone through this Service and Learning experience, how would you behave different in the future on a similar project? Has this experience changed your perspective on a similar project you have completed in the past?
с. Cognitive Connection.: Was there a connection between the Service-Learning experience and what was discussed in class? How would you describe that connection? Did this project serve to solidify your application knowledge of clustering or do you think it was a waste of time? If you were a professor, would you use Service-Learning as a teaching methodology? Why, or why not?
A large part of the Service-Learning portfolio grading rubric is based on appearance and professionalism. Students should be able to use the portfolio when applying for a job. The Service-Learning experience should show that the student used their skills to improve their community by creating and completing an IT service Students are advised to include many pictures of their Service-Learning community clients enjoying the completed IT project. Pictures should also show each stage of the IT project.
What IT Students Get From Service-Learning
Students learn that the real world of IT is not always as clean and organized as the classroom. Surprisingly, many computer networks still function marginally for a long time even when the wiring and connections are substandard. Many organizations shove switches and routers in a coat closet – literally. Most of the people with whom students will be interacting, are not as technically inclined, nor do they want to be. They just want the network to work. While IT students may think IT is most important, students learn that IT is a support function – usually not the main mission of an organization.
IT students doing Service-Learning will be working as volunteers for people who are many times volunteers themselves. Although the student's volunteer labor is valuable, the organization doesn't stop because the student has a problem. Service-Learning fosters a sense of independence and responsibility for getting the job done.
Students learn that communication is the most important part of any job. IT students learn to communicate in non-technical terms without misleading the client. Sometimes the client organization has a project in mind. However, often the client organization only has an idea of what they would like to accomplish. It's up to the IT student to communicate that they can accomplish the IT service with the resources on-hand. They have to communicate that their Service-Learning project is reasonable and useful to the organization.
A recent IT Service-Learning project involved two students working for a local women's shelter. The students wanted to install surplus IRS computers for children to use. They populated the PCs with Windows 2000 Pro and games like Magic School Bus donated by the Bill and Melinda Gates Foundation. One of the surprises was that these two students had to write a proposal for approval by the shelter's Board of Directors before the free software could be installed. Every organization has a process. Students learned to work inside that organization's processes to accomplish a great IT service for the community.
For many students, INFO 3510 is their first opportunity to be responsible for a project where it really does matter to other people if they fail the class assignment. It's a growing-up experience for some students. Welch (2006) comments:
A spiritual perspective as part of the learning and teaching experience affords students the opportunity to not merely know and learn of the world, but rather discover their place and role within the world. Here is an even more radical suggestion; this same perspective of spirituality allows faculty to discover their place and role within the world and not merely within their discipline, (p. 7).
Service-Learning is a learning experience for students and teachers. Some students have come to rely on the passive-learning model of education for so long, that they freeze up when they are responsible for finding a community client and IT project. Service-Learning requires that faculty be consistent coaches ready to advise students struggling with active learning. Service-Learning gives IT students the opportunity to apply their education in the real-world without direct supervision.
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