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A Community-University Learning Project:
The Integration of  Service Learning With Statistical 
Content and Prior Student Community Knowledge 

Steven D. LeMire and Daniel Fasteen
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Abstract: This study investigated the impact of  a service learning project related to community  
seatbelt use on the learning experiences of  nonstatistical majors in a midlevel graduate statistics  
course at the University of  North Dakota. The participants consisted of  14 graduate students  
who engaged in a service learning experience. Four principles of  cognitive learning theory were  
assessed for the activities undertaken by the students. Overall, the students had a positive experi-
ence and indicated that they could associate the course content with the real-world problems in  
which they engaged. 

Service learning has the potential  to substantially beneft student learning and 
contribute to overall community wellbeing. This can be true even for courses that 
are not  normally  thought  of  as  being  readily  adaptable  to  a  service learning 
model. This work discusses how students from a midlevel graduate statistics class 
incorporated seatbelt use in the community into a service learning project within 
a statistics course. It is an example of  how an issue of  importance to a community 
can  be  matched  to  faculty  and  student  interest  to  produce  information  and 
research on the topic of  community interest. 

It  is  well  known that  teaching statistics  to nonmajors can be challenging. 
These challenges include statistical anxiety (Bradstreet, 1996) and students’ prior 
misconceptions about statistical ideas (Garfeld, 2002). Because of  these types of 
problems,  “statistical  education has not  been suffciently  accessible”  (Brown & 
Kass,  2009,  p.  105).  As  a  way to attempt  to  accommodate  the  challenges  of 
teaching statistics, instructors can link statistical content with students’ practical 
real life community experience with service learning. Service learning can engage 
students in problems related to their community in which they have an intuitive 
understanding. Within the complexity of  a service learning problem, statistical 
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content should be able to be woven within the student’s prior community know-
ledge. This is a goal of  Nolan and Lang (2009), who write that statistics education 
needs to “change the culture of  statistics training to engage students in active,  
participatory ‘effortful learning’ in addition to critical study” (p. 117).  What is 
unknown is how successful this can be for nonstatistics majors taking a midlevel 
statistics class. It is important to investigate this in order to fnd solutions to the 
diffculties students encounter in learning statistics. To explore the potential suc-
cess that the service learning model could have in addressing the current chal-
lenges  of  teaching  statistics  to  nonmajors,  we  investigate  the  outcomes  of  a 
graduate statistics class taught with a major service learning component related to 
seatbelt use. 

We frst discuss some of  the challenges related to teaching statistics to non-
majors. We go on to discuss a number of  service learning models and focus on 
the best one for these circumstances. Finally, we follow up with the connection 
between service learning and cognitive theory and why service learning should 
work in the teaching of  statistical thinking. 

Diffculty in Teaching Statistics

Even as enrollment in undergraduate statistics classes steadily increases (Scheaffer 
& Stasny, 2004) some claim that what is being taught in those classes is not suff-
ciently  accessible to students  (Brown & Kass,  2009).  “It  is  not uncommon for 
people to recount tales of  statistics as the worst course they took in college” (Ben-
Zvi & Garfeld, 2008, p. 356). This problem has been associated with statistics 
education for a long time. Hogg (1991) wrote that it is a combination of  lack of  
student  preparation for  college  level  work and faculty  failure to  communicate 
enthusiasm and excitement for statistics. An additional problem is how statistics is 
sometimes taught. 

Traditionally,  introductory  statistics  textbooks  emphasized  computational 
methods,  not  statistical  thinking  (Bradsteet,  1996).  Bradstreet  argues  that  we 
should teach statistical theory only to mathematics and statistics majors, not to 
the nonmajors taking statistics. A better strategy, he argues, is to teach statistical 
reasoning, which incorporates research issues in a statistically sound and practical 
fashion. These issues include: formulating research questions, determining study 
designs, formulating hypotheses, choosing statistical methods, and summarizing 
and interpreting results. Brown and Kass (2009) claim that, “Extended research 
projects—learning by doing—can of  course be among the best ways to develop 
problem-solving skills” (p. 108). As Landes (2009) points out, a major roadblock to 
successful learning in statistics  is the lack of  stimulating content.  The goals  of 
offering  stimulating  content  and  extended  research  projects  can  be  achieved 
within a statistics class by incorporating service learning projects. 

Service Learning

Service learning is emerging as an active learning approach for higher education 
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(Root and Thorme, 2001). This alternative experiential technique is defned as 
one  in  which  students   apply  classroom-related  concepts  to  engage  com-
munity-based issues (Parker-Gwin & Mabry, 1998).  The literature supports the 
use of  service learning methodology to enhance academic learning (Anderson & 
Sungur,  1999;  Bernstein,  Ohren,  & Shue,  2003;  Lovett  & Greenhouse,  2000; 
Root  & Thorme,  2001).  Numerous  models  of  service  learning exist  that  can 
provide a framework for implementation. 

Examples  of  some  of  the  models  are  civil-based  service  learning,  prob-
lem-based  service  learning,  consulting-based  service  learning,  and  com-
munity-based  action  research  (Iowa State  University  Service  Learning,  2008). 
Civil-based service learning focuses on service-oriented public engagement such 
as food and clothing drives or assisting community members with raking leaves. 
Problem-based service learning is one in which the students assist a community 
member or members in solving a real problem. An example of  this would be a 
group of  students rebuilding a wheelchair ramp for a community center. Consult-
ing-based service learning consists  of  students  applying technical  expertise for 
community beneft. Business majors creating a marketing plan for nonproft agen-
cies would be an example of  this model. Community-based action research con-
sists of  a content based or research methodology course taught by an instructor 
where  the  students  perform research  in  conjunction with  community  engage-
ment. An example would consist of  students in a geography course surveying res-
idents’ perceptions of  their community while learning about community develop-
ment.

For  this  study,  the  community-based  action  research  model  was  applied 
where students conducted individual research projects and applied knowledge of 
statistics to engage the issue of  seatbelt usage within the community. One of  the 
learning goals was to have the students apply the course content to a relevant 
problem. The hope was that the students would learn the statistical content better 
when they were engaged in an active project. A theoretical framework for why 
service learning can be used for learning statistics can be found in cognitive the-
ory. 

How Cognitive Theory Supports Our Service Learning Model

An assessment of  how service learning can provide context for academic under-
standing is given by utilizing Lovett and Greenhouse’s (2000) frst four principles 
of  learning derived from cognitive theory. Using these principles, we outline how 
our service learning study can be integrated with cognitive theory for positive 
learning experiences.

Lovett and Greenhouse’s (2000) frst cognitive principle states that students 
learn best  what  they practice  and perform on their  own.  After  students  have 
learned a concept, they should reapply it to a similar problem on their own to 
reinforce their knowledge. Within this study, the individual students conducted 
their own studies where they applied the statistical content that they learned in 
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the classroom. They then wrote up their studies in manuscript form and presen-
ted  their statistical analysis of  the data. 

Principle two says that knowledge tends to be specifc to the context in which 
it is learned. Students need to be exposed to problems in a generalized form in 
order to accommodate the multitude of  situations that may arise because of  it 
(Lovett & Greenhouse, 2000). In this study, the students chose seatbelt usage as a 
topic of  interest to them. Their interest and knowledge of  the topic area which 
was embedded within the community represented a context in which they could 
attach the statistical content. This gave them a real world learning experience and 
exposed them to a variety of  possibilities, which could help generalize the statist-
ical content with the contextual knowledge of  their specifc problem. 

The third cognitive principle says that learning is more effcient when stu-
dents receive real-time feedback on errors. Instructors need to provide students 
with adequate feedback on their work in order for them to avoid errors and to 
learn from their mistakes. Within this service learning project, all the students did 
individual studies on seatbelt issues within the community. This allowed for shar-
ing of  ideas  during research project  discussion.  When students  had problems, 
they could share them with the instructor and other students.  Because of  the 
nature of  a service learning project  like this,  the instructor  is not the domain 
expert. This allows for the students to assume the responsibility of  constructing 
knowledge with the instructor instead of  constructing knowledge for the instructor. 
The correct application of  the statistical content then becomes a shared respons-
ibility between the instructor and the students which can allow for free-fowing 
feedback. 

Principle  four says that  learning involves integrating  new knowledge with 
existing knowledge. The most effective form of  integrating new and old material 
can come about by utilizing a hierarchical-organized approach (Lovett & Green-
house,  2000,  p.  201).  The service learning  research project  gives students  the 
opportunity to directly apply and integrate the presented statistical content with 
the community issue. Through discussion about results, students can be exposed 
to hierarchical levels of  sophistication of  the application of  statistical content. As 
an example, some students might just conduct a t test while others may conduct a 
two-by-three analysis of  variance with two-by-two interaction contrasts. The stu-
dents can then see—by example of  their fellow students—how to extend simple 
analysis techniques to more complex ones. 

The purpose of  this study was to investigate the impact that a service learn-
ing project  can have  on the learning experience of  nonstatistical  majors  in a 
graduate statistics class. We frst assess students’ success in picking and completing 
a topic and then their perceptions of  the service learning experience on the con-
structs of  civic improvement, connection to real life, remembering, and valuing. 
We also address how Lovett and Greenhouse’s (2000) four cognitive principles ft 
this service learning model experience. We hypothesize that students will draw on 
their  prior  knowledge to learn and connect the statistical  course content with 
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prior  life  experience.  The  rationale  for  this  is  that,  unlike  traditional  lecture 
format, the students will have to place the statistical content presented in the class 
into a real world experience, which requires them to actively engage the current 
learning content in the context of   their life experiences related to the service pro-
ject. This engagement and connection of  prior life experience and the current 
practical problem should allow for reported strong learning and remembering of 
the statistical content. 

METHODS

Participants

The student participants were all graduate students from the University of  North 
Dakota (UND). Two students were pursuing master’s degrees and 12 were pursu-
ing doctoral degrees. None of  the students were quantitative majors. These stu-
dents were taking a mandatory Statistics  II course required by their program. 
There were three males and 11 females in the course.

The community partner was a family—father, mother, sister—of  a former 
student of  UND who had lost his life in a car rollover accident about four months 
before the course began. 

Instrument

The evaluation instrument for the course consisted of  12 items. The constructs 
measured  were  civic  improvement,  connection  to  real  life,  remembering,  and 
valuing. The civic improvement construct dealt with civic skills, knowledge, pro-
fessionalism, and impact. The construct of  connection to real life captured the 
real-life experiences of  the students and his/her reliance on these experiences for 
learning, connecting the content with real-life, and interpreting  the results. The 
remembering  construct  dealt  with  the  students’  perception  of  their  ability  to 
remember the course material. Specifcally, this construct addressed the connec-
tion between content and the learning experience, active learning, student learn-
ing, service learning, and community well-being. The fnal construct was valuing 
the service learning experience measured by the students’ willingness to recom-
mend service  learning  or  their  willingness  to  teach  a  service  learning  course 
themselves.  In addition to these questions,  the students  were asked to list  fve 
things they remembered from the course. 

Procedure

The service learning projects ran parallel to the normal statistics class. The pro-
fessor took time at the beginning of  each class to discuss the projects and answer 
questions. Students were encouraged to discuss their work and share information 
and ideas. The students presented their fndings for the service learning projects 
in a public presentation at the end of  the course. 
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Service learning topic

The topic of  this service learning experience came about through the death of  a 
student due to a car rollover. An article in a local paper said that the 24-year-old 
student was thrown from his vehicle and died. A passenger in the vehicle was 
treated and released with nonlife-threatening injuries. The student had taken time 
off  from classes to serve in the Iraq war as a military police offcer and was pre-
paring to continue studies when the accident occurred. 

A subsequent article revealed that the student who died in the rollover was 
not wearing his seatbelt and had been thrown from the vehicle. His passenger had 
been wearing her seatbelt and survived the rollover with minor injuries. 

Out of  a desire to positively contribute to the family in some way, the idea 
for  a  service  learning  class  came  together.  Two  obvious  goals  immediately 
emerged. The frst was to help the family deal with the loss of  their son and the 
second was to raise awareness  of  the risks involved for nonseatbelt  use in the 
community and on campus. 

Putting the class together

One of  the frst tasks was to consult the campus Center for Community Engage-
ment (CCE) information. One of  the goals of  the CCE is to involve students with 
community projects that will improve their civic skills, knowledge, professional-
ism, and impact. By having students do projects on seatbelt use in the community,  
the goals of  the service learning class could be met. 

The second step was to talk with the campus Institutional Review Board 
(IRB) offcer.  The goals  of  the project and the types of  studies  that could be 
expected were discussed. Anticipating 14 students would enroll in the course, the 
time table for submissions and review of  the IRB applications were discussed. 

Having formulated the idea for the service learning section of  the course, the 
student requirements for the project were then drafted. The service learning pro-
ject would parallel the normal content of  the course, which included the major 
topics of  factorial analysis, analysis of  covariance, multiple regression, multivari-
ate analysis, and factor analysis. The class was normally taught with an end of 
semester  analysis  project.  This  fnal  project  would  normally  begin  midway 
through the semester and required that the analysis be written up in manuscript 
form.  Because of  the expanded nature of  the proposed seatbelt service learning 
study, the project would have to be started on the frst day of  class. 

The next step was to contact the family of  the young man. The professor 
called the family and the goals of  the class were described. After explanation of 
the goals, the family was asked if  the course could be dedicated to the memory of 
their son. They were then invited to come to the class and talk about their son. 
Since only one of  the parents was on the phone, they were asked if  they could 
call back at a future date to see if  they wanted to be involved with the course.  
They did call back and said that the class could be conducted in honor of  their 
son and they would be willing to come in and speak about him. 
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Introducing the course to the students

At the beginning of  the course, the students were told that the class was dedicated 
to a young man who lost his life in a car rollover. The expectation and require-
ments were explained, and the students were told about the fnal research project 
requirement. They were encouraged to do a study of  individual interest related to 
seatbelt use. If  they wanted to do a different type of  study, they were given the  
option to do so. An option to not do a service project was an important aspect of 
obtaining student self-directed engagement in the learning process. Allowing stu-
dents a choice to serve versus a mandate to serve is known to produce better long-
term outcomes for service (Stukas, Snyder, & Clary, 1999). 

After the professor introduced the course and its requirements, the family 
came to speak with the class. The father, mother, and daughter talked about their 
son and brother and the accident. They brought a photo of  the accident scene  
and described what had happened in the days before, day of, and after the acci-
dent. The students then engaged the family in conversations related to their son 
and community seatbelt use. Near the end of  the conversation a student asked 
the family what type of  studies they could do that the family thought would be 
benefcial. The family restated that they hoped that their efforts would help pre-
vent others from losing their life because of  nonseatbelt use. 

After the family left the class, the students and instructor engaged in a dis-
cussion of  the family’s experience, and the students shared their own experiences 
with seatbelts.  The students  were asked how their  individual research projects 
could contribute to the family’s healing and the community wellbeing. Through 
the very emotional connection with the family, the students developed a deep 
engagement in the service learning activity. The consequence of  this was that all 
14 students chose to do projects related to the service learning objectives. 

Conducting the course

The students’ service learning projects ran parallel to the normal statistical con-
tent of  the course. At the beginning of  each class the research projects were dis-
cussed. These discussions were run like research meetings where the students dis-
cussed their progress and shared challenges that they faced with the other stu-
dents. 

The initial emphasis was on picking a project, writing a purpose statement, 
structuring research and analysis designs, and conducting a preliminary literature 
review. Within this process the students made contact with community members 
about engaging study participants. The frst major milestone for the students was 
to obtain IRB approval for their work. All of  the students eventually obtained 
IRB approval in time to conduct their studies. After IRB approval, other mile-
stones were collecting data, conducting analysis, writing up a manuscript follow-
ing APA guidelines (American Psychological Association, 2001), and presenting 
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the results. 

Analyzing the data

A major emphasis in this midlevel statistics class is factor analysis. Since all of  the 
students at a minimum incorporated a survey into their studies, the factor analysis 
methodology was heavily integrated into the students’ projects. For students to 
comprehend  the  idea  of  latent  (not  directly  measured)  and  manifest  (directly 
measured) variables and their association, actually having students design, admin-
ister, and factor analyze their own data is ideal for learning factor analysis. The 
course content then became directly relevant to the students’ project goal. This 
fulflls Root and Thorme’s (2001) suggestion that students see a clear link between 
doing the project and the students’ goals.

Other  areas  of  integration  with  the  class  project  and  major  statistics 
course content were with one- and two-way analysis of  variance. All of  the stu-
dents conducted and reported descriptive and inferential statistics for their pro-
jects. The reporting included effect sizes and determination of  statistical signifc-
ance and attempts at assessing practical signifcance of  fndings. 

Writing manuscripts

Having a product that the students could share with the family and community 
required that the students’ individual research projects were written up in a pro-
fessional form. This is a topic that would normally be covered in a scholarly writ-
ing or a research methods course. To facilitate this process, a manuscript structure 
was provided to the students along with a sample manuscript. A within-course 
web page was also set up so students could share literature references. 

Presenting the fndings

The fnal course requirement was for the students to present their fndings. The 
presentations were open to the public and advertised by email as well as by post-
ing fiers. The format of  a professional conference was used, with 10 minutes to 
present and fve minutes of  discussion. The students were provided with an out-
line structure for their presentations. The family of  the accident victim attended 
the student presentations. 

RESULTS

All 14 students completed their service learning projects and made a presenta-
tion. The titles of  their presentations are shown in Table 1. Students chose topics 
based on their own individual interests.  An example of  this  is  number seven, 
where the student had grown up on a farm where he had seen sporadic seatbelt 
use. In the case of  number 14, the individual was involved with grief  counseling. 
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Table 1. Presentation Titles of  Student Projects

Number Presentation Title

1. Reasons for Seatbelt Removal: A Comparison of  Drivers and 
Passengers

2. Do Male and Female Graduate Students at the University of 
North Dakota Differ in their Opinion of  Seatbelt Usage in Public 
School Buses?

3. Parenting Styles and Car Seat Use
4. Increasing Seatbelt Use: Which Incentives or Disincentives Work?
5. An Assessment of  Graduate Students’ Confdence, Knowledge, 

and Ease of  Using Car Seats and Booster Seats
6. Seatbelt Perceptions and Use on a Midwestern Campus
7. Perceptions of  Seatbelt Use Within the Farming Community
8. Comparison Between Gender, Residence, Age, Knowledge, and 

Prior Seatbelt Reliance on Seatbelt Safety
9. Youngsters Ages 9 through 12 Perceptions of  the Need for 

Seatbelt Use
10. Risk Behaviors & Parental Perceptions on Messages Being Sent 
11. Safety Belt Usage: Time Constraints and Air Bag Attitudes
12. College Students' Seatbelt Use Related to Time, Location, and 

Distance
13. Perceptions of  Seatbelt Use Amongst Teenagers
14. College Students Perception of  Potential Parental Grief  from Loss 

of  Life Due to Lack of  Seatbelt Use

The purpose of  this study was to investigate the impact that a service learn-
ing project  can have  on the learning experience of  nonstatistical  majors  in a 
graduate statistics class.  Table 2 shows the average scores for students’ percep-
tions of  the service learning experience on civic improvement, connection to real 
life, remembering, and valuing. The lowest average score on the questions was 
5.4, which is between agree and strongly agree. Finally, all of  the students indic-
ated they would recommend service learning to others. This indicated that the 
students had a high level of  agreement that the service learning experience was 
benefcial.

We hypothesized that students will draw on their prior knowledge to learn 
and connect the statistical course content with prior life experience. As shown in 
Table 2, the scores for the connect to real-life items were all above 5.4—with 5 
being agree and 6 being strongly agree. The highest score, with 5.8, was for rely-
ing on real-life experiences in the learning of  the material. 
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Table 2. Average Scores for Survey Questions (1=Strongly 
Disagree, 6=Strongly Agree)

M Std

Civic Improvement

q1. This survey learning class experience has 
improved my Civic Skills.

5.5 0.7

q2. This survey learning class experience has 
improved my Civic Knowledge.

5.8 0.4

q3. This survey learning class experience has 
improved my Civic Professionalism.

5.7 0.5

q4. This survey learning class experience has 
improved my ability to have a Civic Impact.

5.9 0.4

Connection to Real Life 

q5. I relied on my real-life experiences in the 
learning of  this material. 

5.8 0.4

q6. I connected the instructional content with a 
number of  things that I already knew. 

5.5 0.7

q7. The interpretation of  the service learning 
project analysis was possible for me because 
of  my prior real-life experiences. 

5.4 0.7

Remember

q8. I am more likely to remember the statistical 
content because I can connect it with the 
service learning experience. 

5.9 0.3

q9. I am more likely to remember the statistical 
content because I actively conducted my 
own community project. 

5.8 0.6

q10. I am more likely to remember the statistical 
content because the service learning project 
contributed to community wellbeing. 

5.8 0.4

Value 

q11. I would recommend service learning to 
others. 

6.0 0.0

q12. I would consider teaching a service learning 
class if  I had the opportunity. 

5.8 0.4
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The  scores  for  the  civic  dimension  were  also  high.  Having  the  learning 
experience in the context of  the service project should allow for greater ability to 
remember the statistical content. The remember construct scores were all 5.8 or 
greater, indicating that the students believed the context of  the service learning 
allowed for greater potential of  remembering the content of  the course. 

The two major community goals of  this service learning project were to help 
the family deal with their loss and to raise awareness of  the risks involved for non-
seatbelt use in the community and on campus. Three events occurred that dir-
ectly address these two goals. 

The frst event related to the mother of  the family. She had gone to visit her 
son’s grave one afternoon, and she mentioned that on her way home she saw a 
student from the class doing an evaluation of  seatbelt usage rates of  drivers on a 
main road through campus. The fndings of  these students showed that of  1,620 
drivers on University Avenue on the UND campus, 27% were not wearing a seat-
belt (Jepma & Wentzel, 2009). They also found that 20% of  females and 31% of 
males did not wear a seatbelt. Through this event, the mother actually became a 
participant in one of  the studies that she helped initiated.

The second event was related to the family’s goals to help prevent deaths like 
their son’s by sharing their story. They wanted to reach out and help others avoid 
this type of  loss. One of  the students did a study called “Perceptions of  Seatbelt 
Use Amongst Teenagers.” The study participants consisted of  a large group of 
precollege  children  who  were  attending  a  function  on  campus.  The  student 
invited the sister to come and speak with the class about her loss and seatbelt use. 

In the third case, one of  the students was listening to a radio program which 
had as a guest the North Dakota superintendent of  the state highway patrol. On 
the program they started to talk about seatbelt issues. The student listened to the 
discussion and felt informed enough to call the program. He was allowed to talk 
for two to three minutes on air about the rollover victim’s story and the results of 
the studies he and his fellow classmates had conducted on the issue. At the con-
clusion  of  their  conversation,  the  superintendent  of  the  state  highway patrol 
asked the student for a copy of  his research project. 

Qualitative Results

In addition to the evaluation instrument, students were asked to list fve things 
that they remembered from the course. Using constant comparative analysis, the 
answers  to the question were categorized into common themes.  The question 
produced 60 responses broken into three categories—the connection to real life 
and civic improvement, statistical content (remembering), and the students’ rela-
tionship with each other and the professor. 

The frst category—the connection to real life and civic improvement—con-
sisted of  33% of  all total responses. This category represented the students’ rela-
tionship with the family and their engagement of  the community. For example, 
one student remembered, “the connection with the family and how the course 
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was  embedded  together.”  The  next  common  theme  that  the  students 
remembered from the course was the statistical content, or remembering, of  con-
cepts learned in the class. This category had the most listed responses at 40 per-
cent. Listed answers included manuscript writing, Cronbach alpha, data collec-
tion, and regression analysis. The fnal category consisted of  the students’ rela-
tionships with each other and the professor. Throughout the duration of  the class, 
students were able to rely on one another to assist in their learning of  both the 
statistical  concepts  and  their  individual  research  projects.  This  was  further 
enhanced by instructors providing the students with consultation and encourage-
ment. One student wrote that he remembered, “the strong connections that were 
formed in class.” This comment was representative of  the 27% of  listed responses 
to the qualitative question.

The results of  this question supported our hypothesis—appealing to the stu-
dents’ prior life experiences allowed them to relate their past experiences to the 
course content and better understand statistical thinking. At the same time, they 
connected with the community on the issue of  seatbelt safety. Not only were the 
course objectives accomplished with a majority (40%) of  all responses pertaining 
to the statistical content, but the students also experienced what it was like to do 
research in a real world situation and interact with the community (33%). It is 
also evident that the students had developed a relationship with each other and 
the professor which assisted in their understanding of  the course material (27%).

DISCUSSION

The students all successfully completed their individual research project in which 
they were able to incorporate the course’s statistical content. This included the 
application of  t tests,  ANOVA analysis,  correlations,  reliability,  factor  analysis, 
and  other  aspects  of  the  course  content.  The  students  also  overwhelmingly 
agreed that the service learning experience improved their civic ability and that 
they were likely to remember the course content and connect it with their real-life 
experiences. 

The purpose of  this study was to investigate the impact that a service learn-
ing project  can have  on the learning experience of  nonstatistical  majors  in a 
graduate statistics class. We specifcally asked students if  they felt that they could 
attach the statistical content to their prior knowledge and circumstances of  the 
service learning component. We hypothesize that students would draw on their 
prior knowledge to learn and connect the statistical course content with prior life 
experience. Based on the outcomes shown in Table 2 and the qualitative results, 
there is evidence that the students thought that connecting the service learning 
project to the course content was a positive factor in their learning of  statistics. 

Principles of  Cognitive Theory

The reason for the positive  outcome for  learning of  statistical  content in this 
course can be explained, in part, by Lovett and Greenhouse’s (2000) frst cognit-
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ive principle, which states that students learn best when they practice and per-
form on their own. In this case, having each of  the students be their own prin-
cipal investigator forced the students to take responsibility for the direction and 
success of  their own projects and learning.

In  the  case  of  Lovett  and  Greenhouse’s  (2000)  second  principle,  where 
knowledge tends to be specifc to the context in which it is learned, the students 
were able to place the statistical content within the context of  their own research 
project. The contextualization of  statistical learning is also happening in other 
areas. Freeman, Collier, Staniforth, and Smith (2008) discuss how statistics educa-
tion for medical professionals is moving away from teaching techniques to teach-
ing concepts. This is being done by Freeman et al. by using video scenarios, based 
in a family practitioner’s offce, which set up problems that require the use of 
applied statistics  by  the  students.  The contextualization of  the content  should 
lead to more memorable experiences. 

Lovett and Greenhouse’s (2000) third cognitive principle says that learning is 
more effcient when students receive real-time feedback on errors. Roseth, Gar-
feld, and Ben-Zvi (2008) write that statistics instruction should resemble statistical 
practice,  which  is  an  inherently  cooperative  enterprise.  Through  the  service 
learning experience for this course, the instructor and fellow students engaged in 
giving  real-time  feedback  to  each  other.  During  the  course,  the  instructor 
required specifc deadlines for submission of  aspects of  the research, for which 
the students  were given feedback.  The  students  also engaged each  other  and 
offered feedback where possible. 

The fnal Lovett and Greenhouse (2000) principle discussed here says that 
learning involves integrating new knowledge with existing knowledge. This had 
two dimensions within the service learning project. The frst was the experience 
of  incorporating prior statistics knowledge with the new course content.  The 
second was integrating life and service project experiences with the course con-
tent. 

As this was a midlevel statistics class, the students had the opportunity to act-
ively integrate material from their introductory course with the content of  the 
midlevel course. Students also had the opportunity to see and discuss other stu-
dents’ varying levels of  analysis for their service learning projects. 

Our second dimension of  this principle was related to our hypothesis that 
students would draw on their prior knowledge to learn and connect the statistical 
course content with prior life experience. The rationale for this was that, unlike 
traditional lecture format, the students would have to actively place the statistical 
content presented in the class into a real world experience, which requires them 
to engage the current learning content in the context of  their own life experiences 
related to the service project.  Evidence of  success of  this principle is shown in 
questions fve and eight from Table 2. The average student response for question 
fve (I relied on my real-life experiences in the learning of  this material ) was near strongly 
agree (5.8). For question 8 (I am more likely to remember the statistical content because I  
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can connect it with the service learning experience) the average response was 5.9. 

Challenges in Conducting Statistics-Based Service Learning 

Although the service learning component was viewed as an enormous success, 
there were some challenging factors to overcome. Three of  these factors include 
time, student confdence, and manuscript writing skills. An obvious challenge in 
conducting service learning is the commitment of  both the instructor and stu-
dents’ time. Because of  the time demand, it is important that the service learning 
project is carefully planned (Anderson & Sungur, 1999). For the instructor, con-
ceiving and incorporating the service learning project can involve work beyond all 
of  the normal class requirements. A second factor was confdence. As many of 
the  students  did  not  have  experiences  as  a  principal  investigator  conducting 
research, student anxiety over the process was a factor that needed to be over-
come  by  good  communication  of  the  project  requirements  and  appropriate 
organization of  support material and feedback. A third and related factor was the 
lack of  experience in writing up their studies in manuscript form. Overcoming 
these  obstacles  represented  work  above  the normal  requirements  for  teaching 
statistics course content. Although this service learning experience was an enorm-
ous success, it only represents one example of  the applications of  service learning 
in a statistics class with 14 graduate students.  Further research should be done to 
replicate these fndings. 

In conclusion, it is our opinion that the service learning component of  this 
midlevel graduate statistics course taught to nonmajors was an enormous success 
in prompting the learning of  the statistical content. Service learning engaged the 
students in a self-directed research project that contextualized the course know-
ledge. Student ownership of  the project allowed for a quality experience, partly 
through discussion and feedback. Service learning, such as that experienced in 
this course, is quite possibly superior to the traditional experiences for students 
new to statistical application and thinking. Experiences like the one in this course 
are leading researchers  to  question how statistics  has  historically  been taught. 
Because of  this type of  experience, Zieffer et al. (2008) argue that statistics edu-
cation is a new and emerging discipline. 
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