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Abstract: This paper presents a new methodology of curriculum for teaching as a 

possible practical teaching method. Rapid advances in technology require instructors to 

propose classes that allow students to learn technical skills. Many instructors become 

overwhelmed by the vast range of group projects their students complete. There is no 

reliable method to determine which approach is most efficient and most likely to contribute 

to the growth and development of all learners. Computer Technology undergraduate 

programs seek to identify the most effective strategies, and determine the best teaching 

methods for students, based on an all-class project method and identified project needs. 

The purpose of this quantitative research study was to introduce a new methodology of 

curriculum for teaching an All-Class Method Project based Undergraduate Course 

(CAMPing) as a possible practical teaching method that could be repeated if a different 

instructor followed the same process and curriculum method. ”Can CAMPing be a 

repeatable practical teaching method if a different instructor followed the same theme 

process and curriculum method?” research question served as the framework for the 

argument that explicit practical teaching activities at the undergraduate levels of computer 

technology studies could be effective. We have adopted CAMPing in the last four years 

with great success. Over that period, we have conducted numerous surveys to assess the 

effectiveness and the reproducibility of this method. 
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Introduction 

In higher education, adoption and integration of a new teaching method is never easy. The transition from 

traditional and familiar teaching methodologies to an original and unfamiliar teaching method is fraught with 

difficulties. Typically, the adoption of a new problem-based and project-based teaching method involves facing 

resistance and frustration when attempting to replicate course objectives and learning outcomes in the class (Peterson 

et al., 2011). To meet this challenge heads-on, it is essential for educators to create an active learning environment, 

engage students, and develop content expertise. It is also important to encourage students to take a more active role in 

their education where the instructor is a facilitator of learning. It is also beneficial for instructors to construct and apply 

more active and student-centered learning methods into their courses (Dunlap, 2005; Salib et al., 2013). Student-

centered learning is a teaching method that replaces lectures with active learning class environments, supportive group 

projects, and integrated self-paced learning materials (Nanney, 2004). (Nanney, 2004) has vigorously argued that 

student-centered learning prepares students for lifelong learning, where students prefer to find the solution to their 

difficulties without solely depending on professors. The student-centered learning method is successful when the class 

curriculum is constructed appropriately and the professor understands the students’ needs and goals (Nanney, 2004). 

As more professors pursue ideas that include student-centered environments, they provide students with 

complimentary activities, interactive in-class environments, and enable students to understand their weaknesses and 

how to independently improve upon them (Nanney, 2004; Hannafin, 2012). The hands-on, project-based course is 

generally well documented at the undergraduate level. The hands-on, project-based class methodology is growing in 

use by a variety of undergraduate level programs and frequently includes subjects like computer science, engineering, 

business management, marketing, and social-work (Haas & Wotruba, 1990; Peterson et al., 2011). Nevertheless, there 

is a paucity of research focusing on a possible, practical teaching method that could be repeated if a different instructor 

followed the same theme process and curriculum method. 
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Purpose of the Study and Research Questions 

Computer Networking and Information Technology undergraduate programs seek to identify the most effective 

strategies, and determine the best teaching methods for students, based on an all-class method and identified project 

needs. Before implementing new teaching methodologies, professors often experiment during the semester to evaluate 

the issues, challenges, and benefits within a specific approach. The primary purpose of this study was to introduce a 

new methodology of curriculum for teaching an All-ClAss Method Project based Undergraduate Course (CAMPing) 

as a possible practical teaching method that could be repeated if a different instructor followed the same process and 

curriculum method. This study was guided by the following research question: 

RQ1: Can CAMPing be a repeatable practical teaching method if a different instructor followed the same 

theme process and curriculum method? 

This research question served as the framework for the argument that explicit practical teaching activities at the 

undergraduate levels of computer, technology, and networking could be effective. Additionally, the results served to 

provide a basis for ongoing research as other teaching methods were identified and contributed to the development of 

the larger data pool. 

Literature Review 

In the 1960’s, instructors using hands-on, project-based course ideas began to examine the correlation between 

student, faculty and industry involvement and the suggestion regarding course and project description. Many theorists 

and practitioners began exploring the impact of hands-on, project-based courses at the engineering school level. These 

individuals investigated the formation of a two-way relationship between student design teams that were divided by 

ability and interest (either technical or non-technical majors). The formation of student design teams by ability and 

interest allow students to then form sub-teams independently. However, with this type of team design, students often 

prefer to work with people that they already know, which then results in a lack of confidence, cooperation, and poor 

leadership (Deci & Ryan, 2008). Another approach is for the instructor to form student design teams randomly, which 

is more similar to a real-life work environment. However, this type of team design often results in integration testing 

problems, failure to compromise, and poor communication among students; however, this method is still preferred 

since it pushes students to become accustomed to the stress of a real work environment (Todd et al., 1993; Brickell et 

al., 1994). The student team design is an essential stage in the hands-on, project-based course (Felder & Brent, 2005). 

If the instructor fails in the matching of subteam members according to ability and interest, there is significant chance 

that the project will not be completed successfully. 

For designing the student teams in CAMPing, simple network-based application architecture model was used 

(Fig. 1), in order to assign students in an exact sub-group based on their experience. The students in sub-groups were 

selected regarding their communication, technology, research, designing and developing skills. 

 

 

 

 Figure 1. Simple Network-based Application Architecture Model 

It is essential to consider the characteristics of adult learners when designing the teams with complex and 

diverse population such as CAMPing sub-teams (Laird et al., 2008). There have been numerous theoretical 

contributions to our understanding of adult learning. Andragogy theory is one of the most efficient theories to tell us 



(a) why students do what they do, (b) how they do it, (c) how they learn and (d) their confidence in being able to do 

it. 

 

Further, a hands-on, project-based course tends to focus on faculty involvement from a variety of perspectives: 

some instructors will interfere with sub-team members only when necessary, while others prefer to act as an adviser 

or become involved in the project with the students. Many educators sense that being a mentor during the project is 

more beneficial for students’ learning, skills, and abilities, and that allowing students to act independently teaches 

them how to handle challenges on their own and lead a team effectively (Khorbotly & Al-Olimat, 2010). A hands-on, 

project-based course also presents unique challenges for instructors. These challenges for faculty include the need to 

effectively ascertain the students’ skill mastery, design effective sub-team(s), maintain interest and motivation 

throughout the course, align the final project with course objectives, and eventually deliver a successful team project 

(Todd et al., 1993; Salib et al., 2013). 

Some instructors have limited interest and/or motivation to take responsibility for a year-long, hands-on, 

project-based course. The inclination for an instructor to take on such a project would be the instructor’s ability to 

specialize in one specific area and build a structured approach towards teaching. However, the need for an instructor 

to prepare a new teaching method every year, for the entire semester, from scratch, and base that curriculum on various 

projects for various teams, could easily prevent instructors from choosing this all class method project undergraduate 

course curriculum. Another detractor is that a hands-on, project-based course requires an exhausting number of lab 

hours, and this could be especially challenging for junior faculty members. Further, some faculty members may also 

be frustrated by their inexperience in designing a hands-on, project-based course (Todd et al., 1993). However, 

CAMPing can result in reproducible practical teaching methods and diversify an instructor’s pedagogical knowledge 

and identify their various levels of pedagogical strengths and weaknesses (Todd et al., 1993; Salib et al., 2013). 

From the perspective of professors seeking to enhance students’ motivation by applying a number of different 

theoretical approaches, and reflect the totality of students’ motivational profile in the classroom. Motivation can be 

conceptualized as students’ energy and drive to learn and achieve their potential at university. Motivation plays a large 

part not only in students’ interests and enjoyment of study but also underpins professors teaching pleasure. When 

professors and students recognize motivation and the dimensions that comprise it, intervention is more meaningful 

and successful to them. In CAMPing both students and professors’ motivational level was measured by using the 

motivational scale. In theory of motivation explained how students’ ability to surmount obstacles and challenges, and 

how instructors motivate themselves in the face of teaching pressures. 

Due to rapid advances in the field of technology, industries and society at large are seeking well educated 

graduates with strong focus on hands-on experience. The most desirable experience should prepare the graduates to 

be technically competent, socially aware of the consequences of their designs and solutions in spite of diminishing 

role of professionally determined standards (Krause, 1996; Burstein, 1998), and ethically responsible in making 

decisions. This need highlights the importance of experiential learning. (Gorka et al., 2007), explain that experiential 

learning occurs in two places: in the industry or in the classroom. Experiential learning takes into account the 

individual learning process (Breunig, 2009) and is concerned with more particular subjects related to the learner and 

the learning context. The ”All-Class Method Project Undergraduate Course-CAMPing” is a successful classroom-

based experiential learning experience that provides hands-on projects for students at all levels and is well supported 

in the industry and academic environments (Gorka et al., 2007; Dunlap, 2005; El-Tawab et al., 2018). Teaching an 

all-class method project requires effective instruction for all types of learners, and provides students with an 

opportunity to be challenged and add their own personal touch to a project. In addition, this method allows for 

flexibility in the student’s working environment (lab, classroom, etc.) and project deadlines in order to cater to the 

students’ learning styles (Capretz, 2015). As stated by Capretz,” adjusting instruction to accommodate the learning 

styles of different types of students can increase both achievement and the enjoyment of learning” (Capretz, 2015 

pg.46). 

 

 
Methodology and Findings 

CAMPing participants: CAMPing Participants were students who enrolled in the all-class method project 

class at James Madison University, at the one of the medium-sized public university in the mid-Atlantic region. All 

participated students enrolled in-credit bearing fully admitted degree-seeking undergraduate students. Total number 

of participants were 79 and the students mainly traditional-age undergraduate Integrated Science and Technology 



(ISAT) department students with Technology focused: Telecommunications, Networking and Security (TNS), 

Information Knowledge Management (IKM), Biotech, and Production Systems concentration (known formerly as 

E&M). The primary cohort was composed of juniors and seniors between 19-22 years of age as shown in (Tab. 1).  

 

Variables  Percent M SD 

Gender     

 Male 78.5 1.24 0.486 

 Female 19   

 N/A 2.5   

Program 

Concentrate 

    

 IKM 36.7 2.61 1.363 

 Biotech 8.9   

 E&M 11.4   

 TNS 43.0   

Total  100.0 

 

  

  

Table 1. Descriptive Statistic (N=79) 

 

Note that sector#1 and sector#4 are two tracks in the department that technology focused, while the sector#2 is 

focused on biotechnology and sector#3 is a production system focus. CAMPing project only offers one time, one class 

session in an academic year (usually spring semester). This study was measured can CAMPing be repeatable by 

different instructors and data were collected about four years. 

 

CAMPing course design: CAMPing is a 300-level class usually offered during the spring semester at the one 

of the medium-sized public university in the mid-Atlantic region as one of the courses needed to satisfy the 

requirements of the Bachelor of Science degree. CAMPing is a student-centered active-learning environment which 

provides hands-on experiences and learning opportunities to mix junior and senior level students. In this class, an 

advisor presents a unique experience and approach to students who have a diverse background and interest in science, 

technology, and engineering. The students are challenged to define, design, implement, deliver, and assess an end-to-

end solution in a semester-long, hands-on, project-based course. This one-semester course is designed to foster a highly 

motivating learning environment. This study was conducted under the following set of assumptions: 

• Course required: ISAT/TNS Sector 

• Size of the class: Up to 14 students 

• Student diversity: Students are from different majors (e.g., Computer Science (CS), Computer Information 

System (CIS), and ISAT (with concentration in TNS, and IKM). 

• Duration of the course: one semester (15 working weeks) 

• Frequency and duration of class meetings: once a week for 100 minutes 

• Role of course professor: coach and customer advocate; assessment and feedback provider; and, advisor 

• Facilities: 24x7 accessible Instrumentation and Measurement Lab, a Computer Networking and Security Lab 

• Resources: official advisor (one faculty); teaching assistants (two TAs); unofficial advisor (one senior faculty); 

lab support (one electronics technician) 

• Expected deliverables: one working prototype of the end-to-end solution, project report, and presentation 

• Weekly individual grade is given based on their weekly performance 

CAMPing team design: CAMPing design demonstrates that an end-to-end solution can be implemented by 

dividing a large team into sub-teams similar to a network-based, application architecture model, which includes a 

front-end user experience computing component, a central networking computing component, a back-end physical 

computing component, and integration as shown in (Fig. 2). The front-end, user experience computing component 

represents user experience and associated user interfaces, through which a user may enter, submit, or retrieve data. 

The central component communicates between the front-end and back-end of the sub-team for the purpose of 



submitting, storing, and retrieving data over a variety of different physical and logical networking channels and 

protocols. The back-end component of the solution represents the data collection, monitoring, and/or controlling 

functions. Integration sub-team members are responsible for integration of information to the end-to-end integrated 

solution. It is critical to highlight the importance of having one senior in the integration team. Also, the Teaching 

Assistants (TAs) must be two senior students who have done great in this class previously. 

 

Figure 2. Class Organizational Chart 

Success Criteria: When designing a CAMPing curriculum where an entire class of (up to) 14 students is 

engaged in a large integrated project, it is necessary for the professor to create a set of success criteria. The class 

criteria can be created following the Expectancy-Value model, for example: a) successful identification of a topic, 

idea, opportunity, or problem that the entire class considers important; and, b) the successful design of an approach 

that consistently enables, enforces, and supports a professor’s expectations that the identified deliverables can be 

achieved. The success criteria in a professor’s design of a CAMPing curriculum needs to meet the following 

requirements: a) introduce students to basic networking and computing technologies, and tools; b) have an 

organizational structure that supports modular and integrated solution design so as to form high performance and 

diverse team(s) that are effective and efficient; c) foster a project-based environment where the students are responsible 

for their own learning; d) ensure adequate accessibility and availability of resources for the students; and, e) adopt an 

assessment process that is effective in providing timely feedback to the students and enabling them to apply 

adjustments as necessary. In addition, the criteria of students in the project is to propose, design, implement, and 

deliver a working, network-based application prototype of the end-to-end solution. The CAMPing curriculum can be 

successful if the above criteria for class design, professor approach, and student engagement is met. 

Measure of student and professor performance: CAMPing was designed to meet the above listed success 

criteria and provide students with the real-world experience of working on a large team in a motivating setting. The 

students’ performance was measured by grading their performance throughout the semester. The breakdown of the 

class grade goes as follows: 20% for weekly status reports; 10% for a project dry run; and, 70% for the final project 

demo, presentation, and report. The professors’ performance and motivation were measured by the rate of students. 

As an example, a question from the survey could look like the following: Do you think that a Junior ISAT instructor 

would be willing, or interested, in teaching other ISAT courses using the same methodology adopted in this class? 

Higher evaluation results promoted class prestige and increase enrollment for the following semester. 

Data Analysis: The quantitative method was used for this study. The semi structural questions were designed 

to determine whether CAMPing can be repeatable practical teaching method if a different instructor followed the same 

theme process and curriculum method or not. Data collected during the four years from four different sessions. The 

study conducted paired sample descriptive analysis to compare faculty, student and teaching assistant (TA) role with 

four class years (which year the classes were taught) and relationship of the independent and dependent variables. 



According to each year analyses, majority of students responded that instructor(s) was very helpful (87%), and 

instructor(s) totally involved (92%) with the project. In addition to the faculty role questions, the main question could 

be considered” Do you think that a Junior ISAT instructor would be willing or interested in teaching other ISAT 

courses using the same methodology adopted in this class?”. Indeed, measuring faculty motivation and performance 

important, however the most important part was how much the instructor(s) was willing to repeat themselves every 

year over and over again. The findings showed that the instructor(s) performance depends on project. Since every year 

projects are varied the instructor(s) performance stay same or there might be increase as shown in (Tab. 2 and Tab. 3). 

Note: The original questions are attached in Appendix A & Appendix B. 

 

Faculty Role on CAMPing 

 Q1 Q2 Q3 

2014 78% - helpful 94% involved 89%-

interested in 

2015 85%- helpful 96%-involved 95% - 

interested in 

2016 87%-helpful 95%-involved 94%-

interested in 

2017 94%-helpful 97%-involved 97%-

interested in 

Table 2. Summaries Faculty Role on CAMPing 

Student Role TA Role 

 Q1 Q2 Q1 Q2 

2014 91%-

Yes 

89%-Yes 53%-

Somewhat 

involved 

23%-

Barely 

impacted 

2015 93%-

Yes 

88%-Yes 45%-Barely 

involved 

46% -Not 

impacted 

at all 

2016 97%-

Yes 

96%-Yes 45%- 

Somewhat 

involved 

33%-

Barely 

impacted 

2017 97%-

Yes 

97%-Yes 43%- 

Somewhat 

involved 

36%-

Barely 

impacted 

Table 3. Summaries Student and TA Role on CAMPing 

Summary and Conclusion 

(Tab. 2) shows that the junior instructor, who adopted the CAMPing methodology designed and exercised for 

several years by another instructor and described in Section Methodology and Findings, an uptrend in how they were 

viewed as helpful to the students from one year to the next. This could be explained that the junior instructor improves 

their performance each year based on students’ feedback and gaining a stronger insight into how to apply the CAMPing 



methodology. The junior instructor engagement in the project and with the students as a coach and a guide per the 

CAMPing methodology has been a key factor in the successful conclusions of all projects delivered during the four 

years covered in (Tab. 2). The uptrend in the responses to the third question under the faculty role category could be 

explained in one of two ways: a) students like the methodology, they prefer to keep the class curriculum as is, or b) 

based on students’ observation faculty member(s) are highly motivated, students conclude that junior instructor(s) 

could be willing to repeat the same theme process. 

In conclusion, we believe that the CAMPing methodology is a repeatable and practical teaching method by a 

junior faculty member though they have not been the original designers of the CAMPing methodology. One of the 

most significant success of this methodology is that the class educates the students on how to deliver a technical viable 

and socially responsible solutions. Another great value of the methodology is the professional and personal 

transformation of most of the students, particularly, when they experience one or more aha moments, like seeing the 

relevance and applicability of what they learned in most of the other classes. 

Recommendations 

Based on recent observations, it is highly recommended that the class be transitioned to a new junior faculty 

every four to five years. This is to ensure high motivation on the part of the faculty advising the class which is essential 

to keeping the students’ motivation high and the projects successful. (Tab. 3) shows the students and TA role in 

CAMPing. The hands-on, project-based class methodology was purposed to support students to identify potential 

internship and employment opportunities. The data results and analyses show that the CAMPing approach has met the 

project objectives. Having TA in the class is important and very helpful for the instructor and the students. However, 

the TAs, mostly past semester(s) students, did not have a significant impact on the success of the project. (Tab. 3) 

supports the idea that TA(s) did not involve with the project much and the project success was not related to having 

TA in class. 

In addition, we believe could be critical to the success of a junior faculty interested in trying out the CAMPing 

approach. The selection of the student members of each of the sub teams is extremely critical, particularly, for the 

integration sub-team. We recommend that the integration sub-team should include a senior student and another who 

is technically competent. A lead student should be assigned to each sub-team. The prospective junior faculty should 

make sure that the students have completed an intermediate course in computer networking. We also recommend that 

they conduct, at least, one mid-semester, preferably, one-on-one interview with each student using an instrument 

similar to the one shown in (Appendix A and B). This is for the faculty member to gain a greater appreciation of the 

obstacles facing the students and their perception of what can be done to ensure success. We found out having to invite 

faculty members who are highly respected by the students and letting them know early in the semester had a significant 

impact on the students drive to succeed. It is our plan to continue to gather evidence about the repeatability of the 

CAMPing methodology with new junior faculty and adopt Likert style scale in future questionnaires and surveys. 
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Appendix A 

Appendix A: End of the semester survey questions are shown in (Tab. 4) 

Table 4. End of the semester survey questions 

Appendix B 

Appendix B: Semi semester survey questions are shown in (Tab. 5) 

Table 5. Semi semester survey questions 

Domains Questions Rank 
F

a
cu

lt
y

 R
o

le
 

Q1. How helpful was your instructor? 

O
n

 a
 sca

le fro
m

 1
 (N

o
t 

a
t a

ll) to
 5

 (M
u

ch
) 

Q2. How involved was the instructor with the project? 

Q3. Do you think that a Junior ISAT instructor would be willing or 

interested in teaching other ISAT courses using the same methodology 

adopted in 306? 

S
tu

d
en

t 
R

o
le

 Q1. Did Class project has impacted your career? 

Y
es o

r N
o

 

q
u

estio
n

 

Q2. Did 306 class provide you with experiences that enhanced your 

interview process for a full-time job or internship with relation to any 

of the three fields: hardware, database programming and structure or 

web programming? 

T
A

 R
o

le
 Q1. How was TA involved? O

n
 a

 sca
le 

fro
m

 1
 to

 5
 

Q2. TA had an impact on how successful the project was. 

Domains Questions Rank 

S
tu

d
en

ts
 M

o
ti

v
e
 

Q1. In your view, do you think the project will be successful? 

The team will have end to end demo working great? 

Y
es o

r N
o

 q
u

estio
n

 

Q2. Are you happy doing this project? 

Q3. Do the class provide you with experiences that enhanced your 

interview process for a full time job or internship? 

S
tu

d
en

t 

 R
o

le
 Q1. If you were to pick again which role would you like to be? M

u
ltip

le 

C
h

o
ice

 

Q2. What amount of time did you put into the project outside of the class? 

V
a

lu
e
 

Q1. What amount of value did you contribute to your class project? 

O
n

 a
 sca

le fro
m

  

1
 to

 1
0
 Q2. How do you feel the class project will impact your career? 


