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Abstract 

 

LESSONS LEARNED FROM THE UNIVERSITY OF TEXAS AT 

AUSTIN’S PROJECTS WITH UNDERSERVED COMMUNITIES 

(PUC) PROGRAM 

 

Michael Cennen Campbell, MSE 

The University of Texas at Austin, 2017 

 

Supervisor:  James T. O’Connor 

 

This paper’s objective is to identify and document lessons learned and understand 

what factors make a PUC project successful in terms of benefit to project participants and 

the community served as well as what characteristics lead to project challenges. A lessons 

learned database was constructed to document the lessons learned from 11 different final 

PUC project repots. This database was then analyzed to examine trends among the lessons 

learned. Recommendations are made regarding the possible applications of the lessons 

learned database to the PUC program and other potential benefactors. 
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Chapter 1:  Introduction 

GENERAL OVERVIEW OF SERVICE LEARNING PROJECTS  

What is a service learning project? 

Service learning projects are used by many educational institutions as a way for 

students to apply the knowledge they have gained in the classroom to some sort of real-

world problem or application. They are unique from other practical applications of 

educational knowledge in that service learning projects attempt to address some sort of 

community need through the application of educational knowledge. The National Youth 

Leadership Council defines service learning as “…an approach to teaching and learning in 

which students use academic knowledge and skills to address genuine community needs.”1 

Service learning projects offer a unique opportunity for students to step out of the 

classroom, which can sometimes be an isolated and sterile environment, and step into the 

real world which will present an entirely different set of challenges and opportunities for 

both the student and the teacher. They can offer experiences and learning that simply 

cannot be replicated within the walls of a classroom or even a lab. They are real projects 

with real challenges, real consequences, and real fulfilment on their successful completion. 

Service learning projects can take many forms. One could be as simple as learning 

about the importance of recycling in the classroom and then organizing an effort for 

students to clean up recyclable materials from a local park or they could be as complex as 

learning about importance of education and then going to third world country to construct 

a school and establish its educational program. Although opposite ends of the spectrum in 

terms of complexity and the effort required to implement, the shared characteristic is that 

                                                 
1 (National Youth Leadership Council n.d.) 
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service learning projects get students to apply academic knowledge learned in the 

classroom to address a given community’s real world requirement. 

Similar programs at other universities 

In the spring of 2015 U.S. News and World Report polled administrators from over 

1500 institutions of higher learning to nominate up to 10 institutions of higher learning 

with “stellar examples of service learning”. The poll administers then counted how often 

an institution was mentioned from the results and presented the most often mentioned 

colleges and universities.2 Some of the notable national universities most mentioned in the 

poll results are listed in alphabetical order below and include their respective rank among 

national universities: Brown University (#14), Cornell University (#15-tie), Duke 

University (#8-tie), Stanford University (#5), Tulane University (#39), University of 

Michigan – Ann Arbor (#27), University of Notre Dame (#15-tie), University of North 

Carolina – Chapel Hill (#30) and University of Pennsylvania (#8-tie). The fact that U.S. 

News and World Report bothered to conduct such a poll shows the growing relevance of 

service learning projects at institutions of higher learning. Furthermore, the poll’s results 

show a relationship between the overall ranking of national universities and the perceived 

quality of their service learning programs. Although looking for a correlation between these 

two parameters is not the objective of this research and was not pursued, it is an interesting 

observation and points to the importance of service learning programs among the nation’s 

top rated universities. 

Stanford University is one of the top ranked national universities on the list and has 

two notable opportunities for its engineering school students to participate in service 

learning projects. One is the Summer Service Learning Program where school of 

                                                 
2 (U.S. News and World Report 2017) 
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engineering students take a 1-unit spring preparation course and do 5 weeks of field work 

during the summer on a project in an international developing community. The other is the 

Engineering in Service International Fellowship where graduate students can apply 

research or learnings while being part of an international non-profit organization or 

government agency.3  

The University of Pennsylvania also offers several service learning opportunities 

to its students. One of which is the student chapter of Engineers without Borders which 

“…focus[es] on helping developing communities worldwide with their engineering needs 

through real, hands-on engineering projects, and on educating students and the Philadelphia 

area community about sustainable development and engineering.”4 University of 

Pennsylvania engineering students also have access to the International Development 

Summer Institute – Africa Program, which consists of a 5-week preparation phase and 4-

week training program at a technical university in Kumasi, Ghana where students attend 

lectures 2 days a week and work alongside a Non-Governmental Organization (NGO) three 

days a week.5 

Part of Brown University’s strategic plan is its Engaged Scholars initiative which 

encourages students to take learning out of the classroom and apply it to community-based 

problems with potentially lasting impacts. One such example is the partnering of civil 

engineering students with the Rainwater for Humanity NGO where students work to 

develop and implement sustainable rainwater harvesting systems in rural India.6  

The University of Notre Dame has several programs within its engineering school 

where students can participate in service learning projects. The first is the Appalachian 

                                                 
3 (Stanford University 2017) 
4 (Penn Engineering n.d.) 
5 (Penn Engineering n.d.) 
6 (Swearer Center 2015) 
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Service Project whose implementation occurs over fall or spring break and includes three 

classes prior to travel and one post travel class. Its focus is on “…experiential learning at a 

variety of different sites in the Appalachia region of the United States” where students will 

live with and work to assist the community served.7 Notre Dame Students Empowering 

through Engineering Development (ND SEED) was established in 2008 and is a 

partnership between the engineering school and Notre Dame’s International Summer 

Service Learning Program where students partner with the Bridges to Prosperity NGO to 

design and construct bridges in poverty stricken communities in Central America. 

Although not specific to the engineering school, Notre Dame also has the International 

Summer Service Learning Program and the Summer Service Learning Program which offer 

students to opportunity to participate in 8-week service learning projects at hundreds of 

either international or domestic sites.8  

The common goal of all the university programs listed above is to expand the 

students’ learning outside of the classroom and make the application of their knowledge a 

life experience rather than just a classroom exercise. 

Results of Service Learning Projects 

The results of service learning projects in terms of impact to the community served 

and to the participating students are nothing to be ignored. Semester papers or projects may 

very well become something that is merely tossed in the recycling bin once the semester is 

completed and grades are assigned. Service learning projects, however, give students the 

opportunity to apply their knowledge in a way that could have lasting and profound impacts 

on themselves and others. This is not to say that traditional courses are of inferior 

educational value. On the contrary, traditional courses are essential to the learning process 

                                                 
7 (University of Notre Dame Center for Social Concern 2015) 
8 (University of Notre Dame Center for Social Concerns 2015) 
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to build a foundation of knowledge on which the student can build. Service learning 

projects are of the most benefit to students who can apply the knowledge base they’ve 

acquired through traditional coursework.  

While this research focuses mostly on the impact of service learning projects have 

on the students, the effect on the community served must not be ignored. Shared knowledge 

with the served community can empower community members to not only complete the 

current project, but the retention of that knowledge can be re-shared with other community 

members. In this way, a well-executed service learning project can serve as an application 

of the “Give a man a fish and you feed him for a day. Teach a man to fish and you feed 

him for a lifetime” proverb. While a service learning project can simply fulfil a 

community’s momentary need, the truly impactful service learning projects will impart 

some kernel of knowledge to the community which can be applied to better themselves in 

the future. In an ideal service learning project the students learn from the community, the 

community learns from the students, and both parties are better off than when they started 

the project.  

Challenges 

Although service learning projects offer a wide array of beneficial results to both 

the student and the community served, they are not without their challenges. One of which 

is executing a project that balances the needs of the community with the capability and 

resources of the students. While a community might have a need for a wastewater treatment 

plant, the typical student team most likely does not have that capability nor do they possess 

the resources to execute such a complex project. Therefore, the community needs, the 

student team capability, and the potential resources available to the project must be 

carefully evaluated to select a project which: 1) will fulfil an actual community need 2) is 
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not beyond the ability of the student team to accomplish and 3) does not consume more 

resources (time, money, material, equipment, etc.) than is available to the student or 

community. Education providers must keep these challenges in mind when establishing a 

service learning program or selecting service learning projects. 

PROJECTS WITH UNDERSERVED COMMUNITIES (PUC) OVERVIEW 

History of PUC9 

The University of Texas at Austin’s (UT) Projects for Underserved Communities 

(PUC) program was established in 2009 and is a collaborative effort between the Cockrell 

School of Engineering, the International Office, and the School of Social Work. The 

program is a three-semester long sequence (fall, spring, summer) where student teams are 

involved in all phases of a project to serve an identified international community. In the 

fall, students are broken into 3-8 person teams and focus on project development. The tasks 

student teams complete during the fall semester are the evaluation of several different 

projects, the selection of one project to pursue, conceptual design of the project, and project 

funding. If time allows, the teams will also begin project front end planning during the fall 

semester. Student team integrity is maintained through the spring semester where teams 

complete the project’s front end planning and move on to detailed design and procurement. 

The spring semester may or may not include a reconnaissance trip to the project site. Project 

implementation occurs during the summer semester (typically May or June) and involves 

the student team traveling to the served community for approximately three weeks. While 

in-country, the student team is the project’s construction management team and thus in 

charge of managing the project’s schedule, budget, and quality. In most cases, the student 

team will also provide some of the manual labor required to complete the project. 

                                                 
9 (The University of Texas at Austin: International Office 2017) 
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Exceptions to the student’s direct involvement in labor are safety concerns and tasks 

requiring skills beyond the ability of the student team. 

In 2015, the PUC program underwent a subtle yet important name change. Rather 

than Projects FOR Underserved Communities, the program is now known as Projects 

WITH Underserved Communities. This reflects a mindset that really has been part of the 

program from the beginning, but was perhaps not best represented with its former name. 

Projects “For” Underserved Communities brings to mind a student team entering a 

community, executing the project, and departing with limited or perhaps even no contact 

with the community. Although this was not the attitude of any of the previous PUC teams, 

the program wanted to ensure even in its name, that the served community would be 

involved in the project and empowered through the project. The name change shifts the 

focus of the program from simply completing the project (which could feasibly be done in 

complete isolation from the community) to making the community an active contributor 

and participant in the project. In this way, the program seeks to increase the sense of 

community ownership of the projects which is often a critical success factor to ensuring 

the sustainability of a given project. Without a sense of community ownership, a project is 

likely to be doomed by misuse, a lack of use, or a lack of maintenance; quickly becoming 

a community relic rather than a useful piece of infrastructure.  

What sets UT’s PUC program apart from most of the other service learning 

programs mentioned above is the heavy involvement of the student team in all phases of 

the project lifecycle. The team does not merely inherit a completely planned, designed, and 

resourced project from an NGO just to assist in the construction phases nor does the team 

design a project only to have a separate organization perform the actual construction. The 

team is responsible for managing all aspects of the project from the feasibility phase all the 

way through handover to the community. This amount of responsibility placed on student 



 8 

teams is what makes the PUC program such a great learning opportunity, but is also the 

reason why faculty facilitators must pay careful attention to the team and guide them in 

their decision making. 

PUC Projects summary 

To date the PUC program has completed 16 different projects in eight different 

countries. The projects’ locations and year of execution are summarized in Figure 1. Table 

1 provides more detail regarding the project’s specific location within the country and a 

brief description of the project scope. 10 out of the 16 projects executed (62.5%) had to do 

with either supplying drinking water or providing sanitary human waste disposal to a 

community. The remaining projects mostly involved the construction of a relatively simple 

structure which could be used by the majority of the community. 

One of the main goals common to all of the projects is to maximize the impact to 

the community as a whole. This means the selection process seeks out projects that can be 

shared among the community and work to benefit the entire community, not just select 

individuals. Almost all of the projects were true community resources in which the 

community or a committee within the community was the owner/operator of the project. 

The two exceptions were the Sawdust Stove project conducted in Ghana in 2012 and the 

Housing Foundations project conducted in India in 2015. In both projects, only select 

members of the community received either a stove or a housing foundation. This was 

because the team simply did not have enough time or materials to construct these projects 

for each and every member of the community. As the sawdust stove was much simpler to 

construct than the housing foundations, the 2012 Ghana sawdust stove team was able to 

impact a much larger number of households than the 2015 India housing foundations team. 

Although projects such as these are not ideal, part of the teams’ objective was to not just 
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to construct the stove or foundation, but to share the knowledge of how to construct the 

stove or foundation. In doing so, the community members could be armed with some of 

the tools required to execute similar projects on their own after the departure of the PUC 

team.  

 

 

Figure 1. Completed and Ongoing PUC Projects 
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Table 1. PUC Project List 

 

PUC Project Stakeholders 

As with any project, the alignment of its stakeholders is critical. The uniqueness of 

PUC projects is that most of the project stakeholders are working together for the very first 

time. At a minimum, the student team is not only working with each other for the first time, 

but also interacting with the other project stakeholders for the first time. Figure 2 shows 

the major stakeholders of a typical PUC project and the resources they bring to the rest of 

the project team. All of these stakeholders are not necessarily involved in every single PUC 

project, but as a general rule these are the stakeholders that are considered most often. 

 

Execution 

Year
Country City / Town Activity

2010 Ghana Patriensa Potable Water System

2010 Peru Santa Cruz Water Conservation

2011 Ghana Patriensa Water Sachet - Part 1

2012 Ghana Patriensa Sawdust Stove

2012 Ghana Patriensa Water Sachet - Part 2

2013 Ghana Kenyasi Water Closet

2013 Papua New Guinea* Mangiang Solar Powered Water Well Pump

2014 Nicaragua* Cedro Galan Flush Toilets

2014 Tanzania Mtimbwani Rainwater Harvesting

2014 Costa Rica Carrillos Bajo Sports Bleachers

2014 Nicaragua* Cedro Galan Wheelchair Ramps and Drainage

2015 India Narikuravar Housing Foundations

2015 Tanzania Pongwe Latrine

2016 Guatemala Aldea Santa Cruz Water Pila

2016 India* Nasampalli Women and Children's Center

2016 Tanzania* Pongwe Dormitory

2017 Guatemala* San Agustín Children's Clinic Solar Panels

2017 India* Packianathapuram Community Center

2017 Thailand* Don Kang Water Filtration / Distribution System

*project not currently included in the lessons learned database
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Figure 2. PUC Project Stakeholders and Resources 

The Community 

The community being served by the project has the most to gain or lose depending 

on the success of the project. While other project stakeholders can simply move on to 

another project, the community must live with whatever project outcome is experienced. 

For example, if a well pump experiences a malfunction and is no longer able to pump water 

to the surface, the community members themselves will be the first to know and must live 

with the consequences of the pump failure. Despite their exposure to risk in the project’s 

success of failure, the community itself can provide important resources for the project 

team.  
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The community brings their needs to the PUC program. In all of the communities 

served by PUC there is no shortage of community needs. By definition, the PUC program 

seeks out communities that are underserved and hence have a tremendous need for basic 

services and infrastructure which are readily available to most communities in the United 

States. The community not only brings their needs, but must also identify their priority of 

needs to help PUC select a project which will be most impactful to the community. A 

simple example might be a community that needs a flush toilet but also doesn’t have any 

running water. It would be foolish to construct a flush toilet without first developing the 

plumbing of the community to a level able to support a flush toilet  

Perhaps the most important resource the community provides is the wealth of local 

knowledge that comes from simply residing in a particular area or region. Community 

members will know the best place to get food, the safest hotel or guesthouse to lodge, the 

location of the local water supply and its reliability, and so much more. While it might take 

an outsider weeks or months of research to find pertinent information to the project, the 

right community member will simply know it implicitly. The wealth of knowledge that is 

present within the community is the reason communication and coordination with the 

community during the project selection and planning phase is so important. Good 

communication with the community ensures the project team remains aware of the 

environment in which the project will be constructed.  

Last but not least, the community is often directly involved in the labor of the 

project. Although sometimes lacking the construction skills necessary to complete complex 

tasks, many projects enjoyed the help of the community members themselves to perform 

some of the unskilled labor activities. If able to be incorporated, labor assistance from the 

community can save on contracted labor costs and help to progress construction faster than 
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planned. If allowable in terms of quality and safety, the contribution of the community to 

the project in the form of labor is not something to be ignored.  

The University of Texas 

As the founder and main facilitator of the PUC program UT plays an important role 

as a project stakeholder. The people UT brings to the project are the student team, the 

faculty members, and members of its extended network. The UT student team provides 

project management throughout the lifecycle of the project and is almost always directly 

involved in a portion of the project’s labor. The Service Learning Advisory Board (SLAB) 

is a committee made up of both UT faculty and industry professionals with years of 

international project experience. SLAB is the committee to whom students present 

milestone reports regarding the progress of the project and also acts as the decision-making 

body on important aspects of the project such as selection, GO / NO GO, and design 

approval. 

 Another important body within UT’s PUC program is its group of technical and 

cultural advisors. These are faculty, alumni, or simply local professionals whose personal 

or work experiences pair well with a particular project. PUC projects are typically simple 

in technical terms, but must still be deliberately designed to meet safety and quality criteria. 

Although the students generally perform most of the detailed design work, the technical 

advisors provide feedback, double check student work, approve final designs, and must 

travel with the implementation team to approve inevitable field changes. Cultural advisors 

are experts within their field who “…provide guidance on cultural norms and expectations 

so students can better navigate community relationships.”10 Whether from students, 

                                                 
10 (The University of Texas at Austin: International Office 2017) 
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faculty, technical advisors, cultural advisors, or from members of the SLAB, the university 

brings the technical knowledge to the project team. 

NGOs 

NGOs are not a stakeholder on every single PUC project but often serve as the vital 

link between the served community and the student team. Often the NGO is either based 

in the project’s region or has an in-country representative who is able to directly 

communicate with the community. PUC typically partners with NGOs who have a well-

established presence in the area and experience executing similar projects. In this way, the 

NGO not only acts on behalf of the student team before the student’s arrival, but can also 

share local knowledge and provide recommendations based on their previous experience. 

Some of the ways in which an NGO can assist the team prior to their arrival through 

gathering answers to student’s Requests for Information (RFI), coordinating materials, 

coordinating with local contractors, arranging in-country travel, arranging lodging for the 

student team, and many other tasks. NGOs, however, are not created equal and PUC 

carefully selects which NGOs it chooses to partner with based on their experience, 

trustworthiness, and capability. As much as a good NGO can foster project success, a bad 

or poorly performing NGO can easily lead the project team down the road to failure.  

Financial Donors 

Executing PUC projects costs money. The student teams often cover their own pre-

departure and travel expenses to get them in-country, but all other costs are typically 

covered by the PUC budget. The capital costs to cover labor, materials, equipment and 

other unforeseen project costs must have some source of funding. Financial donors are the 

funding source that used by PUC project to make up this difference. Many PUC projects 

have collaborated with corporations to receive financial donations. Many large businesses 
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have Corporate Social Responsibility programs. One goal of these CSR programs is to 

implement projects which benefit the community surrounding large capital projects as a 

way of giving back to the community. CSR programs will be discussed in further detail in 

the literature review chapter but for now it is important to know they exist and are often a 

key stakeholder in PUC projects. The other major source of financial donations are 

individuals or small organizations. These donors play an important role in PUC projects 

because as the financers, they ultimately decide whether a PUC project aligns with their 

purposes in donating. While donors are not necessarily directly involved in the planning 

and execution of PUC projects, they certainly hold influence during project selection. PUC 

teams must keep in mind that donors must be willing to financially support whatever 

project they choose 

Contractor 

The contractor is often the first stakeholder to make any physical progress on a PUC 

project.  In situations where the schedule dictates construction must start prior to the arrival 

of the student implementation team, a contractor is often hired by the student team through 

the recommendation of either an NGO or community members themselves. The contractor 

may or may not be involved in the design and planning of the project and sometimes assists 

the team in materials procurement. The level of contractor participation outside of actual 

construction tasks depends on the specific project context. Some projects are simple 

enough in complexity that contracted labor is not required and the work is able to be 

completed by a combination of student team and community member participation. A 

majority of PUC projects however, used contracted labor to assist in construction. 
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Future of Program 

As seen in Figure 1 and Table 1, there are currently three ongoing PUC projects in 

Guatemala, India, and Thailand that are scheduled for completion in the summer of 2017. 

The PUC program continues to expand the number of communities served and evolve the 

scopes of its projects. No two PUC projects have identical designs thus far in the history 

of the program. The uniqueness of each PUC project design and location is reflective of 

the larger construction industry in that there are few “identical” projects in the real world. 

In this way, each year brings a yet unexperienced set of challenges to the newest members 

of PUC student teams. This is the key educational value of the PUC program in preparing 

its participants for life outside of the classroom and what sets UT’s PUC program apart 

from some other university service learning programs. 

RESEARCH PROJECT DESCRIPTION 

In light of the benefits which can be gained from service learning programs in 

general and the uniqueness of UT’s PUC program, investigation into and documentation 

of the challenges experienced by PUC projects could profit the program greatly. This 

research is focused on addressing the Problem Statement by the Objective Statement listed 

below: 

Problem Statement 

What are the most common success factors and problem areas/challenges when 

dealing with projects undertaken through The University of Texas at Austin’s Projects with 

Underserved Communities (PUC) program? 

Project Objective Statement 

To identify and document lessons learned and understand what factors make a PUC 

project successful in terms of benefit to project participants and the community served as 

well as what characteristics lead to project challenges. 
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Structure of Report 

This report is broken down into five major sections. First, a literature review of 

service learning programs and lessons learned programs is discussed. Second, this paper’s 

specific research methodology will be described. Third, the reader will be taken through 

the actual construction of the lessons learned database. Fourth, trends among the lessons 

learned will be identified and discussed. Finally, conclusions will be drawn and 

recommendations made to relevant parties.  
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Chapter 2:  Literature Review 

SERVICE LEARNING PROGRAMS 

As mentioned in the introduction of this paper, a significant number of the top 

national university have well established and recognized Service Learning Programs. This 

is because these universities have recognized the value of such programs. Service Learning 

programs can be viewed as a subset of Experiential Learning methods. A 2009 journal 

article studied the benefit of experiential learning in a group of construction engineering 

freshman at Boise State University. The article’s authors observed that “…complex 

construction process requires substantial knowledge of modern management theory and 

practices, the ability to lead a diverse group of skilled and non-skilled personnel in daily 

operations, and expertise in the construction processes for which he or she is responsible.”11 

While lectures can deliver management theory and practice knowledge, the need still exists 

to provide students with leadership skills and construction process knowledge. These 

second two points were primarily addressed through a series of labs where students 

constructed steel frames, CMU walls, concrete formworks, and metal stud construction. 

The article notes student’s felt the labs improved “… leadership skills, promotes[d] 

teamwork, and increase[d] confidence.” This article highlights the educational benefits 

which can be gained by removing students from the traditional classroom and putting them 

through hands on laboratory experiences. Although a relatively simple lab experiment is 

much more controlled than the development and execution of a PUC project, the fact 

remains that students gain a great deal from experiential learning and typically have enjoy 

the opportunity.  

                                                 
11 (Davis and Cline 2009) 
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While experiential and service learning programs are great opportunities for 

enhancing student’s comprehension of classroom material, they must be approached with 

a certain degree of caution. Cline noted in a 2014 journal article “the use of experiential 

education (service learning) projects to reinforce classroom content can result in chaotic 

endeavors that serve as examples of how not to properly manage construction project.”12 

Without adequate faculty oversight of the conduct of these projects or programs, they can 

sometimes do just as much harm as good. This is why the integration of faculty facilitators 

and the technical advisors is so critical to UT’s PUC program. Their oversight ensures PUC 

projects do not descend into chaos and provides a way for project teams to course correct 

should they stray away from executing a project correctly. The article also summarizes 

some of the critical challenges experienced by educators when selecting which project to 

pursue in a service learning program. Among the challenges mentioned in project selection 

are the size of the project (big vs. small), the complexity of the project (complex vs. 

simple), the project’s timeline (compressed vs. open), and the ability of the students to 

apply classroom knowledge during the project. 13 These are all challenges faced by the 

PUC program when selecting which projects to pursue and which projects to delay for 

possible future implementation. This article highlights the criticality of the first two 

presentations the PUC teams make to UT’s SLAB. The presentations are chances to 

prevent the student teams from pursuing projects which are too complex, not challenging 

enough, or too small to ensure an equitable learning experience for the entire student 

project team.  

The final point needing consideration concerning service learning projects is that 

successful project completion is typically the primary goal of service learning programs, 

                                                 
12 (Cline, Robson and Kroth 2014) 
13 (Cline, Robson and Kroth 2014) 
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but the achievement of learning objectives is equally important. 14 Project success can 

happen with or without the students’ experiencing a meaningful educational experience. 

Clearly, UT has no interest in conducting unsuccessful projects, but the success of PUC 

projects must be balanced with the learning objectives of the program as well. It does little 

for students’ learning if they are micromanaged through the entire project process, but at 

the same time they cannot be completely released from oversight. This balance between 

overseeing the students’ progress and allowing them to learn from their mistakes rather 

than dictating every project detail is the key to a successful service learning program where 

project success is achieved and learning objectives are met.  

CONSTRUCTION INDUSTRY INSTITUTE LESSONS LEARNED RESEARCH 

The Construction Industry Institute (CII) is a consortium of over 130 leading 

construction firms from the public and private sector and is based at the University of Texas 

at Austin. CII conducts research on practices to enhance business effectiveness and 

sustainability of the capital facility lifecycle.15 From this research CII has developed a list 

of best practices which are “…a process[s] or method[s] that, when executed effectively, 

lead to enhanced project performance.”16 One of these CII best practices is Lessons 

Learned which was investigated by Research Team 123 (RT-123) from 1995 – 1997 and 

by RT-230 from 2005 – 2007. CII identifies a Lessons Learned program as “a critical 

element in the management of institutional knowledge” which will “…facilitate the 

continuous improvement of processes and procedures”.17 Lessons Learned programs work 

to ensure knowledge gained by certain members of an organization does not simply remain 

with an individual or with a small group of individuals. The successful implementation of 

                                                 
14 (Cline, Robson and Kroth 2014) 
15 (Construction Industry Institute 2017) 
16 (Construction Industry Institute 2016) 
17 (Construction Industry Institute 2016) 
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a lessons learned program allows an organization to capture, share, and utilize the 

combined knowledge of the current workforce to avoid losing valuable, vital experiential 

knowledge.18 RT 230 defined lessons learned as “knowledge gained from experience, 

successful or otherwise, for the purpose of improving future performance.” With these 

definitions in mind, it is certainly plausible PUC could benefit from a lessons learned 

program. 

Although the PUC program is not necessarily trying to gain a competitive 

advantage over other universities’ programs, the program can certainly profit from the 

implementation of a lesson learned program. A lessons learned program is especially 

important for the PUC program because new student teams are formed each year and often 

the only personnel involved in more than one PUC project are the faculty advisors and 

sometimes the technical advisors. If student teams could look through the lessons learned 

from past PUC project teams they might be able to gain knowledge, prevented from making 

similar mistakes, or able to imitate some of their successful techniques.  

Figure 3 below shows a high-level flow diagram of how a lessons learned program 

should be implemented. The figure shows the three main components of a successful 

lessons learned program being collection, analysis, and implementation. Relative to the 

PUC program, the construction of a lessons learned database would constitute the 

collection and a portion of the analysis components of the process, but would leave the 

implementation of those lessons learned unfulfilled. Chapter 6 will discuss ways in which 

PUC might be able to use this lessons learned database to achieve implementation of the 

lessons learned for future teams. 

 

                                                 
18 (CII Research Team 230 2007) 
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Figure 3. Lesson Learned Flow Diagram from CII IR 230-219 

Although CII’s RT 230 was not able to quantify the direct value of the lessons 

learned programs from the surveys they administered as part of the study, they nonetheless 

concluded lessons learned programs have inherent value based on the fact that more 

organizations were implementing formal lessons learned programs in 2005 (the year 

research was completed) than in 1998. Although this growth of lessons learned programs 

could be seen as merely a fad in the construction industry, CII research suggests companies 

                                                 
19 (CII Research Team 230 2007) 
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enjoy a real benefit from their lessons learned programs despite the difficulty in quantifying 

the direct value from them. 

CII’s research reveals the usefulness of lessons learned programs in the 

construction industry and provides a framework for what a lessons learned program might 

look like and how it can be executed successfully. RT 230’s findings can certainly be 

applied to UT’s PUC program. Up to this point, PUC project team’s lessons learned are 

captured in student’s final reports in a semi-formal fashion, but the only way these lessons 

are shared with future PUC teams is through review of the entire reports. This paper’s 

research attempts to establish a system by which lessons learned can be captured and 

archived in a database for easier access. A formal PUC lessons learned program will 

enhance the continuous improvement already experienced in the PUC organization and 

enable it further push its goals in terms of project performance and student learning.  

PROJECT POST-MORTEM ANALYSIS 

An important part of the research methodology used in this paper was the collection 

of data from past student reports. This was how lessons learned were extracted from reports 

and documented in the lessons learned database. One way to do this is through a process 

known as post-mortem analysis (PMA) or sometimes called a post project evaluation. 

Schieg suggests that PMA workshops “take place at defined project milestones or at the 

end of the project.”20 Schieg’s PMA process is made up of five basic steps: 1) Identifying 

company success factors, 2) Determining basic conditions, 3) Designating objective and 

subjective data, 4) Collection of experience, and 5) Creation of a catalog of measures. This 

process was useful in developing the method by which the PUC student reports would be 

reviewed and lessons learned collected. The major difference between the process 

                                                 
20 (Schieg 2007) 
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described by Schieg and the process ultimately used for this paper is that the researcher 

was not directly involved in any of the PUC projects and was acting more or less as an 

outside observer. This perhaps limited the researcher’s ability to capture some of the finer 

aspects of the project. A useful way of representing the learning by the individual and the 

team which occurs in a PMA is shown in Figure 4. The goal of the lessons learned database 

is to enable future PUC members to experience this same type of learning even though they 

may not have participated in a particular project. 

 

 

Figure 4. Learning in post-mortem workshops21 

Kransdorff’s article highlights the propensity of organizations to repeat mistakes 

and waste much effort “reinventing the wheel” for problems that have already been solved 

by another member of the organization.22 He blamed these repeated mistakes and wasted 

effort on participants in post-project analysis having “partial and selective memory recall” 

when viewing the project in hindsight. To overcome the possibility of incomplete 

information, the author recommends that key project decision makers to be interviewed by 

a researcher once a week over the course of a project to keep a running record of what 

decisions were made and why they were made. This would enable the events to “be 

assessed in real time as opposed to hindsight – and without the emotive fog and factual 

                                                 
21 (Schieg 2007) 
22 (Kransdorff 1996) 
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disputes that come with written accounts by third parties and group-based, retrospective 

examinations.” Although the level of effort described by Kransdorff is not realistically 

achievable at this point for the PUC program, he does propose some interesting points. 

Capturing an individual’s lessons learned during the project rather than the team’s lessons 

learned at the end of the project could provide a more accurate, honest assessment rather 

than a somewhat sterilized version of what occurred. A technique which could be used by 

the PUC program would be to have individual students record their learnings at various 

points throughout the project, perhaps in conjunction with the SLAB presentations. This 

could possibly prevent some of event details from being lost as the students’ memories are 

likely to fade with the passage of time. Lessons should still be captured at the completion 

of the PUC project, but in-progress lessons could provide a great deal of insight as well.  

SIMILAR PROGRAMS WHERE AN ORGANIZATION SEEKS TO ASSIST A NEEDY 

COMMUNITY 

Outside of educational institutions’ service learning programs, there are several 

other organizations who pursue projects with the aim of benefitting a needy community in 

some way. Although these organizations’ structure, their motivations, their means, and 

their ends don’t always line up with the PUC’s objectives, they deserve a certain amount 

of investigation because of the similarities they share with UT’s PUC program. The 

programs that will be briefly discussed include Corporate Social Responsibility programs, 

US military foreign humanitarian assistance, and the US Agency for International 

Development (USAID). 

Corporate Social Responsibility Programs 

Corporate Social Responsibility (CSR) is a concept that has been around for 

thousands of years, but has only been given a label in the early twentieth century. Amin-
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Chaudhry recognized that CSR often means different things to different people. While 

some view CSR as an “unnecessary concept which business need not adopt”, others claim 

CSR as “the panacea which will solve the global poverty gap, social exclusion and 

environmental degradation.” 23 The most widely accepted definition of CSR currently lies 

somewhere in the middle of these two extreme views and was defined by a United Nations 

report in 2007 as “…go[ing] beyond compliance, calling for businesses to do their best, 

where a ‘business case’ can be made, to contribute positively to sustainable development 

by addressing their social and environmental impacts, and potentially also through social 

or community investments”24 The key concept of a CSR program is that a business is 

looking to contribute to society in a positive way (through more than mere legal obligation) 

because it is the right thing to do and it makes economic sense.  

The PUC program enjoyed partnerships with several corporations who were 

undertaking CSR efforts including, Pluspetrol, Afren, and Newmont Mining Corporation. 

Understanding these programs, why they exist, and how they can be integrated into a PUC 

project is a potential source of both financing and knowledge. Ultimately the goal of a 

business’s CSR program is to improve its reputation while contributing to society. In a 

Forbes article from 2012, the author notes that companies “…don’t do CSR for the sake of 

CSR. You do CSR as part of your reputation management strategy to drive business 

growth, customer loyalty, and employee alignment.”25 Keeping this in mind, any corporate 

partnerships with the PUC program should be approached with a certain degree of caution 

to ensure the business’s goals are not in conflict with the educational and community 

assistance objectives of the PUC program. However, when a corporation’s objectives align 

                                                 
23 (Amin-Chaudhry 2016) 
24 (United Nations 2007) 
25 (Smith 2012) 
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with a particular PUC project, the results can be tremendous. Not only can the corporation 

be a source of significant project funds, but can also share their project experience if they 

have undertaken similar CSR efforts in the area where the PUC project is taking place. 

US Military Foreign Humanitarian Assistance (FHA) 

The United States Military’s Joint Publication 3-29 defines FHA as “…activities 

conducted outside the US and its territories to directly relieve or reduce human suffering, 

disease, hunger, or privation.26 The difference between PUC efforts and military FHA 

efforts are very pronounced as military FHA is often in response to some disaster or crisis 

while PUC projects are merely trying to help a community that has an identified need, but 

has not yet fallen into disorder or instability. Unstable communities are the types of 

environments which PUC teams would be wise to avoid as they could prove dangerous to 

the student team.  

Despite the different operating environments, some important lessons can be gained 

from examining how the US military conducts its FHA missions. One of the key aspects 

of planning FHA is to determine what other organizations are operating in a given area, 

“what relationships exist among them, and the effectiveness of the organizations in 

place”.27 Figure 5 is taken from JP 3-29 and provides examples of the stakeholders which 

must typically be accounted for and integrated into any US military FHA efforts. This 

figure provides a starting point for PUC teams in determining what organizations could be 

present in an area and what resources or information they may be able to provide to the 

PUC team. The potential benefit UT’s PUC can gain from examining the US military’s 

FHA program lies in the planning methodology and the process by which the military 

attempts to understand the operation environment prior to deployment. The PUC program 

                                                 
26 (US Department of Defense 2014) 
27 (US Department of Defense 2014) 
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could potentially benefit from conducting a similar analysis as part of its project selection 

phases. It would allow students to gain a fuller appreciation for the challenges faced by a 

particular community. 

 

 

Figure 5. Examples of Humanitarian Assistance Stakeholders in US Military FHA Efforts 
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USAID 

Similar to US military FHA programs, USAID is a government agency mainly 

concerned with “end[ing] extreme poverty and enable[ing] resilient, democratic societies 

to realize their potential.”28 USAID’s primary goal is to prevent crisis situations from 

developing. Particularly relevant to several past and one ongoing PUC projects is USAID’s 

water and sanitation sector whose goal is to provide water for health and water for food to 

the over 800 million people worldwide who lack regular access to clean drinking water.29  

USAID highlights several projects from which the PUC program could share ideas. 

One was a rainwater harvesting project in Sri Lanka which constructed 8,000 liter holding 

tanks for as little as $500 each to help families make it through the dry season running from 

May through Septembers.30 Another such project was the construction of 25 ‘water centers’ 

in 2015 which served low income urban neighborhoods in India who have historically 

lacked access to clean water. These centers were open daily at six in the morning and 

supplied around 7,000 liters per day to community members as well as a source of 

employment to a small number of people.31 An additional USAID project worth 

mentioning is the construction of infiltration ponds in Java in 2015. These concrete covered 

infiltration ponds were designed to limit the amount of rain than was lost to runoff and 

redirect it back into underground aquifers. Each of the 20 ponds constructed could return 

roughly 8,000 liters of rainwater to the aquifer each time it filled up, which increased the 

community’s access to water for drinking and agriculture.32 The list of USAID projects 

could go on for pages, but the point is that USAID often undertakes projects with a similar 

goal as PUC projects. USAID project are typically much larger and some are more 

                                                 
28 (United States Agency for International Development 2017) 
29 (US Agency for International Development 2017) 
30 (Gunasekera 2014) 
31 Invalid source specified. 
32 (Graham and Usher 2015) 
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technically challenging, but all have the aim of improving the livelihood of the served 

community members. A technique which could be useful to the PUC program is to 

investigate USAID projects in a particular area and see if these projects can be modified to 

fit the abilities of the typical PUC project team and objectives of the larger PUC program. 

Even if direct funding from USAID is not available, perhaps they might be willing to share 

design concepts and some of their own lessons learned. Many of the technologies and 

methods used by USAID to improve access to clean drinking water could be a good starting 

point for the PUC program to develop the scope of their own projects.   
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Chapter 3:  Research Methodology 

This project’s research methodology can best be described visually by the flow 

chart in Figure 6. Each element of the flow chart will be discussed in further detail. 

 

 

Figure 6. Project Research Methodology 

PROBLEM DEFINITION 

The project’s problem and objective statements were described in Chapter 1 of this 

report, but the objective statement is shown again below as a reminder.  

Objective statement: To identify and document lessons learned and understand what 

factors make a PUC project successful in terms of benefit to project participants 
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and the community served as well as what characteristics lead to project 

challenges. 

PRELIMINARY LITERATURE REVIEW 

The literature review conducted in Chapter 2 of this report investigated the ways in 

which other institutions execute their service learning programs and guidance on the 

implementation of a lessons learned program specific to the construction industry. With 

the information gained from this literature review in mind, research was continued into the 

specific PUC program.  

DEFINE PROJECT SUCCESS / CHALLENGE 

One challenge in constructing a lessons learned program meant to identify factors 

that contribute to the success of a project is defining what is meant by “project success”. If 

project success is not defined, little can be learned regarding the actual impact of any given 

lesson. In the same vein, “project challenge” must also be defined to avoid confusion. 

Project successes or challenges can often be subjective depending on to point of view. For 

the purposes of this project, successes and challenge were identified and analyzed from the 

perspective of the UT’s PUC program and more specifically the student teams. Although 

there are numerous stakeholders that must be considered in an analysis of PUC projects as 

described in Chapter 1, this paper focuses primarily on lessons learned from student team 

experiences.  

GATHER QUALITATIVE PROJECT DATA 

In order to identify and document lessons learned from PUC projects, project data 

had to first be gathered. This was an important step in the research process as the researcher 

has not personally been involved in any of the PUC projects and would essentially be acting 

as an outside party to the PUC program. The best project data source for this research was 
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the final reports of the PUC student teams. These reports are prepared by the student team 

and submitted to faculty advisors following the summer implementation trip with the 

purpose of documenting their learnings from the entire project process. For some projects 

the final report submitted to UT’s faculty was not available and instead the final corporate 

report was used as the data source. The corporate report is similar to the student report, but 

does not go into as much detail as the student report. The intended audience for the 

corporate report is any corporate sponsors of the PUC project with the purpose of informing 

the company of how the funds they donated were spent. The student report is the preferred 

data source as it is more detailed, but important lessons learned can still be drawn from the 

corporate report if that was the only available data source. The reports included in this 

research were provided by a faculty member of UT’s PUC program, Dr. James R. 

O’Connor, who has been involved in PUC since its inception in 2009. 

CONTENT ANALYSIS, PROJECT REVIEW PROCESS 

Once all of the reports (student or corporate) were gathered it was time to reading 

through each report in search of lessons learned. In order to add structure to the process, 

all of the reports were read with the questions listed in Figure 7 in mind. This allowed the 

researcher to approach each project in the same way in an attempt to remain as objective 

as possible. As a lesson learned was identified, surrounding information was gathered by 

the researcher pertaining to the context of the action or decision, the action or decision 

itself, and the outcome of the action or decision. At times, some of the lesson’s surrounding 

information was not explicitly stated in the student or corporate report and in these cases 

the researcher used experience to fill in the blanks or simply did not include the missing 

information. 
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Figure 7. Project Report Review Process 

CONSTRUCTION OF LESSONS LEARNED DATABASE 

Each project examined by this research typically generated between 10 and 15 

lessons learned. Each of these lessons learned can be viewed as a “packet” of information 

and is further explained in Figure 8. After these “packets” of information were identified 

through the report review process, the need for documenting and organizing these packets 

was recognized. The best way to document and organize the lessons learned was 

determined to be through the construction of a lessons learned database in Microsoft 

Access. By using Microsoft Access and categorizing some of the information surrounding 

the lesson learned, the database can be easily filtered and queried for a variety of 

applications. The actual construction of the database will be discussed in greater detail in 

Chapter 4. An additional reason Microsoft Access was selected as the program to support 

the lessons database is its ability to be published online. Using Microsoft’s SharePoint 

feature, the database could be made available online to students, faculty, or other interested 

parties to input, manage, or simply view data. 
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Figure 8. Lesson Learned Packet 
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DATABASE INPUT VALIDATION 

The database input was self-evaluated by the researcher. Preferably, this would 

have been completed by a third party to maintain impartiality, but as it was singular effort 

no independent validation was performed. In an attempt to gain some objectivity, the 

researcher used several rounds of database input and then reviewed each lessons learned 

after a period of time had passed. In doing so, the hope was to broaden the researcher’s 

perspectives and ensure there was consistency across all PUC projects included in the 

database.  

QUERY LESSONS LEARNED DATABASE 

Access’s built query function gives the user the ability to ask questions of the 

database and get answers. Queries were used to filter the lessons learned by category or 

grouping and look for any trends in the data. Queries were created to answer questions 

based on the researcher’s own experience and knowledge for the purposes of this research, 

but different queries could be easily created or modified if an information need is identified 

by any future users. One example of a query question might be “What phase of the project 

contained the greatest number of challenges that hindered the project?” This could serve to 

inform the PUC program when in the project the student teams have the greatest 

opportunity for improvement. The questions or queries developed are discussed in Chapter 

4. 

ANALYZE / DISCUSS LESSONS LEARNED TRENDS 

Once the query questions were developed and run, the results were analyzed to 

discern any data trends in the lessons learned database. The purpose of this was to move 

from project specific lessons learned to a more general discussion of any systemic issues 

(good or bad) within the PUC program. By broadening the perspective of the analysis from 
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the finite, unique project lesson learned to a group of lessons learned as part of the larger 

series of projects, the researcher was able to take a step back from the database and reflect 

on some of the common successes and/or challenges the PUC program has experienced. 

This analysis and discussion will be covered in further detail in Chapter 5. 

FURTHER LITERATURE REVIEW AS NEEDED 

In the event any trends were identified that required further research a second round 

of literature review was planned as part of the original research methodology. This step in 

the process was meant to allow the researcher the opportunity to gather information 

regarding yet unexplored aspects of service learning programs, lessons learned programs, 

or other relevant areas. 

DRAW CONCLUSIONS AND MAKE RECOMMENDATIONS 

The final step in the research methodology was to draw conclusions and make 

recommendations regarding both the database creation process itself and the content of the 

lessons learned database. These conclusions and recommendations were directed at several 

different audiences. One of the potential audiences was anyone interested in creating a 

similar database. The next was the PUC program itself and is separated into the student 

teams and UT faculty as the audience. The third audience for which conclusions and 

recommendations were drawn was other academic institutions who have service learning 

programs similar to PUC.   
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Chapter 4:  Construction of the Lessons Learned Database 

OBJECTIVE OF DATABASE 

The objective of the database was to document the lessons learned in a way which 

would be easy to construct, intuitive to users not overly familiar with Access, easily 

searched / filtered, and easily updated with future project lessons learned. If the database 

is treated as a living document rather than a final product, it is much more likely to remain 

relevant after the conclusion of this research project. The ability to filter or search the 

database for lessons learned is also a key feature that will enhance its usefulness. Users 

must be able to quickly find the pertinent lessons learned while eliminating those in which 

they are not interested. The overall objective was with the end user in mind as either the 

PUC student teams or perhaps the PUC faculty advisors or facilitators.  

STRUCTURE OF THE DATABASE 

Figure 9 shows the overall structure of the database’s inputs. The main table in the 

database is the “Lessons Learned v1” table and the rest of the tables merely validate and 

categorize the input data for the “Lessons Learned v1” table.  
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Figure 9. Database Structure 
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DATABASE INPUTS 

Project List 

The “Project List” table provides the relevant project data for each PUC project 

included in the database. Access’s AutoNumber feature assigns a project ID to each record 

at the time of entry which cannot be modified after it is assigned. The Execution Year, 

Country, and City/Town fields are self-explanatory while the Activity field includes a short 

description of the project scope. In addition to the descriptive blocks, the table also contains 

the student project documents from which the lessons learned were developed. These 

attached documents are represented by the numbers in parentheses in the right-most 

column in Figure 10. In some cases, more than one document is included (such as the 

student report and the corporate report) if they were available. Figure 10 shows the 

structure and input of the Project List. 

 

 

Figure 10. Project List Table 

Once the Project List table was created and populated with PUC project data, a 

relationship was created between the Project List Table and the Lessons Learned Table. 

This allows each lesson learned to be linked to a specific PUC project and easily allows 

the user to filter lessons learned by project. Figure 11 shows the drop-down menu used in 

the input form giving users the ability to select the project from the list once and fill in the 



 41 

rest of the project information based off that selection. A few lines of code were written to 

enable this feature, but saves the user much time if they are performing a large amount of 

data input. 

 

 

Figure 11. Form Dropdown Menu 

Lessons Learned Table and Form 

As stated above, the Lessons Learned table is the main data repository within the 

database and is the focal point the other tables support. The fields of the table are the 

different pieces of information that make up the lessons learned information packet 

described in Figure 8. Each colored box in Figure 8 is represented by a corresponding field 

in the lessons learned table and each record within the lessons learned table has all the 

information that led to and resulted from a lesson learned.  

To ease the burden of inputting data into this table, the Lessons Learned form was 

created. If a new lesson learned is identified, a user must simply open the form, create a 

new entry, and fill in all the appropriate boxes. An example lesson learned form is shown 

in Figure 12. As one can see there is a combination of drop-down menus (or “combo boxes” 

in Access terminology) to assist in categorizing the lesson learned and free text boxes 

where narrative descriptions of the lesson learned can be described in further detail. The 

different categories or groupings will be described in subsequent sections. 



 42 

 

 

Figure 12. Example Lesson Learned Form 
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Report Reference 

The report reference is an attachment field within the Lessons Learned table and 

allows the user to attach any document he or she chooses to the lesson learned record. 

Screenshots of certain parts of the student reports were taken, saved, and attached to the 

record to allow for any future users to view to original source of the lesson learned to fully 

understand the context. While the student reports in their entirety are already included in 

the Project List table, these screenshots show the specific excerpts of the report which 

spawned the respective lesson learned and are a way to quickly understand the context of 

the lesson learned. Figure 13 shows an example report excerpt screenshot taken from the 

2015 latrine project in Tanzania which led to a lesson learned. 

 

 

Figure 13. Example of a Student Report Excerpt Screenshot 

Project Phase 

The Project Phase table serves as the reference source of the project phase 

dropdown menu within the Lessons Learned form. The phase is selected based on when 

the action or decision was taken that led to the lesson learned. Figure 14 shows the table 

and the project phases from which the user can select. An example of how the “Project 

Phase” is determined for a lesson learned can be described by the following scenario.  

The team decided to collaborate with a local contractor early in the design phase 

to provide constructability input.  
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This lesson’s project phase grouping would be the “Detailed Design / Procurement” phase 

as that is the phase in which the decision to hire the contractor was made.  

The phases included in the database were based on phases included within the scope 

of a typical PUC team. A noteworthy project phase missing from this list is the operations 

phase. This is because once the PUC team departs from its implementation trip, that 

specific team will most likely not have any involvement in the operation of the project. 

There were some instances where subsequent teams in the same area or region conducted 

assessments of past PUC projects, but no decisions are made during these assessments as 

the project has been completely handed over to the community by that point. This is not to 

say that the PUC team’s decisions do not have an impact on the operation phase. In fact, 

quite the opposite is true and will be discussed in further detail. 

 

 

Figure 14. Project Phase Table 

Circumstances / Context 

Meant to supplement to the Project Phase grouping and the Report Reference field, 

the Circumstances / Context text area provides the user an area to narratively describe the 

context surrounding the lesson learned. This gives the user the opportunity to describe the 

context of the lesson learned in their own words perhaps with the added benefit of 
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hindsight. An example Circumstances / Context text box from the 2016 PUC project in 

Guatemala is shown in the figure below. 

 

 

Figure 15. Example Circumstances / Context description 

Action / Decision 

The action / decision area of the form contains both a dropdown menu (or combo 

box) as well as a text box which allows the user to input their personal narrative of the 

action taken by the team which led to the lesson learned. Sometimes the event which led 

to a lesson learned was a result of the team’s inaction or because the team simply did not 

make a decision. Figure 16 shows the Action / Decision Grouping table in Access. 

 

 

Figure 16. Action / Decision Grouping Table 
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The actions or decision the groups are meant to encompass are described in the 

bullet points below. This list started out small and grew as more and more actions and 

decisions were discovered in the project report review process. Some actions or decisions 

were difficult to categorize under only one group as they could easily fall into multiple 

categories depending on interpretation. In such cases, the Action/Decision grouping which 

was the best match in the judgement of the researcher was selected. 

 Design Decision – The team made a decision regarding the design of the project. 

 Contracting Decision – The team decided to contract a portion of the work out 

(could be design or construction tasks). 

 Materials / Equipment Decision – The team made a decision concerning what type 

of material or equipment would be used on the project. 

 Logistics Decision – This grouping involves decisions which determined how 

materials or personnel were transported either from Texas to the country where the 

project was located or within the country itself. 

 Life Support Decision – This grouping includes decisions such as where the student 

team was lodged, what food they ate, and where they got their water. 

 Labor Decision – This grouping includes decisions regarding the source of labor 

for projects. An example would be the decision to use volunteer labor from the 

community over hiring local workers to complete the construction tasks. 

 Community Outreach Decision – This is a category meant to include decisions 

whose aim was to engage the community themselves in some way. 

 Project Selection Decision – This category includes decisions regarding which 

project, among a number of possible projects, was ultimately chosen and pursued 

by the student team. 
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 Funding Decision – This grouping includes actions taken to secure both funds 

which directly support the project and funds to support the students’ personal travel 

expenses to and from the project’s country. 

 Operations Decision – An operations decision concerns the operation of the project 

after it is handed over to the community and begins its service life. 

 Scope Decision – This group is meant to include decisions made after project 

selection but prior to detailed design where the team knows what project they will 

be performing but haven’t completely decided on the design concept.  

 Scheduling Decision – This classification includes decisions which impact when 

construction activities are performed and the relationship between activities. 

 Partnering Decision – This type includes decisions made which determined which 

in-country parties (NGO, contractor, government representative, etc.) were 

involved in the project planning and execution.  

In addition to the action / decision grouping, a corresponding free text box was included 

on the lesson learned form which allows the user to further describe the action or decision 

in detail. The figure below provides an example narrative description of a decision taken 

by the 2012 Sawdust Stove PUC team in Patriensa, Ghana. 

 

 

Figure 17. Example of an Action's Narrative Description 
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Effect Grouping 

The effect or outcome of a particular action or decision was separated into a primary 

and a dominant secondary effect. This was done to account for the reality that there are 

often second and third order impacts to the decisions made on construction projects beyond 

the original intent of the decision. This reality has also been called the “ripple effect” and 

visually communicates the wider impact decisions have on the project as a whole. Third 

order impacts and beyond were not documented in this database because in almost all cases 

the primary and dominant secondary outcomes were sufficient in documenting the lesson 

learned. An example of how this separation of the primary and dominant secondary 

outcomes is beneficial is provided below.  

A student team initially proposed the construction of a solar powered computer lab 

for a school in Ghana and pursued this design for the majority of the fall semester. 

The Service Learning Advisory Board (SLAB) advised against this project due to 

its complexity and the team ultimately pursued a latrine project instead. The 

primary impact of this decision was that the quality of the project was preserved 

because the student team executed a project that was within its capabilities. The 

secondary impact negatively impacted the schedule as the team was now two or 

more months behind in the latrine project concept selection and front end planning.  

Figure 18 provides a visual illustration of differing outcomes from a notional decision to 

use a steel structural design rather than a Concrete Masonry Unit (CMU) design.  
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Figure 18. Notional Example of Primary vs. Secondary Effects 

Effects or Outcomes were grouped according to the Access table shown in Figure 

19. The categories are described in further detail below. 

 

 

Figure 19. Effect / Outcome Grouping Table in Microsoft Access 

 Cost – A decision which impacted the total cost of the project. This category 

primarily focused on the capital costs directly associated with the project, but the 

team’s travel costs and other indirect costs were also considered. As the final 



 50 

project budgets were often not included in the student reports, assumptions 

regarding cost impacts were made as needed. 

 Schedule – This category contains impacts to the project schedule. Examples might 

include the speed with which the project or individual activities were completed, 

whether the duration was in accordance with the initial plan, and whether the entire 

project was completed prior to the team’s departure. 

 Relationships – The relationship impact grouping is a bit of a “soft” impact in that 

it was not possible to numerically quantify a relationship impacting outcome as 

could be easily done with the cost or schedule categories. This required the 

researcher to at ‘read between the lines’ of the report to look for relational impacts 

that were at times difficult to identify. Relational impacts were sometimes inferred 

based on common sense even if they were not specifically mentioned in the written 

reports. 

 Quality – The quality grouping is meant to signify the initial quality of the project 

at its initial operations and handover to the community. It is more intended to record 

quality at an instant in time rather than long term. Quality can be evaluated by how 

closely the actual construction matches the standards or regulations to which the 

project specifications were intended to meet. In many of the projects however, there 

was little or no regulation regarding construction quality and student teams often 

had to impose US standards in whole or part to ensure an acceptable quality level 

was reached. 

 Safety – The safety effect grouping includes both the safety of the construction 

workers during the construction phase and the safety of the users, operators, or 

maintainers during the operations phase. The safety during construction was able 

to be observed and evaluated by the student team while any safety outcomes during 
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operations often had to be assumed because there were limited observations during 

the operations phases. 

 Educational Value – This outcome category included the quality of the student’s 

educational experience which is the ultimate goal of the service learning program. 

An example of a decision which negatively impacted the educational value of the 

student team was the use of an existing latrine design by the 2013 Ghana team. 

There were legitimate reasons why an already complete design was chosen, but this 

meant the student team did not have to do any design work and merely executed 

someone else’s design. 

 Sustainability – The Sustainability effect grouping differed from the Quality 

grouping in that sustainability was concerned with the long-term viability of the 

project and its use by the community. As mentioned above, the Quality grouping 

was concerned with the quality at an instant in time. Sustainability, however was 

meant to explore the project one, three, or five years after the departure of the team. 

Some of these outcomes were assumed due to the lack of information regarding the 

long-term operation of a project. This category also included items such as a 

project’s operability, maintainability, and usability. 

 N/A – This grouping was included in the case only a primary effect was identified 

with no dominant secondary effect. The dominant secondary effect grouping was 

simply selected as “N/A” and the narrative description and its extent of effect rating 

was also input as “N/A”. Requiring an “N/A” entry even for lessons learned with 

no dominant secondary impact ensures the completeness of the lesson learned data 

entry by drawing attention to any field left blank. 

As one can see, certain groupings can often be at odds with each other. For example, 

the higher quality option may often be more expensive or the safer option may often take 
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longer, thus hindering schedule performance. This was the reason effects are broken down 

into primary and dominant secondary outcomes.  

Extent of Effect Rating 

Figure 18 illustrates how a decision can positively impact (improving) one 

particular outcome while negatively impacting (hindering) a separate outcome. Through 

the use of both a primary and dominant secondary impact, the database structure is able to 

capture any such disparities in outcomes. The next step in evaluating the outcome of an 

action or decision was to look at the extent of the primary and dominant secondary 

outcomes on the project/team. The purpose of creating the Extent of Effect grouping for 

primary and dominant secondary effects was so the impact of an action or decision could 

be documented. This gives the user the ability to filter lessons learned by the magnitude of 

their associated impact on the project. Figures 20 shows the Likert-type scale measuring 

effectiveness which was created in Microsoft Access while Figure 21 shows visually 

illustrates the information the scale is meant to portray.  

 

 

Figure 20. Access Extent of Effect Grouping Table 
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Figure 21. Extent of Effect Likert-type Scale 

The number selected on the scale for each identified outcome is mostly a matter of 

judgement of the person inputting the data. As there was only one person inputting data for 

the database in its current state, the same judgement was used to “grade” each lesson 

learned outcome. However, if database access is granted to more than one individuals, 

some type of rules structure would need to be created to delineate the boundary between 

an “improved” and a “significantly improved”. Rules could be easily implemented for the 

effectiveness of cost and schedule outcomes as these are easily quantified as dollars or 

days. Adding a simple percentage threshold to the total project cost or duration would be 

the easiest way to set boundaries for cost and schedule extent of effect, while extent of 

effect boundaries for quality, safety, educational value, and sustainability would be much 

more difficult to clearly define.  

In the end, the purpose of the extent of effect rating scale is to identify the actions 

or decisions which were most impactful to the projects. In doing so, it gives the PUC 

program a starting point on where to focus any improvement efforts. A lesson learned will 

still be documented in the database no matter its Extent of Effect rating so there should not 

be too much worry regarding whether a lesson learned “hindered” or “significantly 

hindered” the project’s cost. The lesson was still captured and is a resource from which 

future students can learn. 
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DATABASE OUTPUTS 

Sorting Function and Creation  

As described in the inputs section of this chapter, the database has numerous 

categories by which the lessons learned can be filtered and sorted. This provides the user a 

way to view only the data that is required at the moment and conduct analysis of the desired 

results. Microsoft Access’s Query function was used to create conduct these queries. An 

example of a type of question that could be answered by a query of the data is “During 

what project phase were the most Lessons Learned identified?”. The process of how a 

query was created and run to answer this question is shown below. 

 Step 1 – Create the Query using Access’s “Query Design” function (see Figure 22). 

 

 

Figure 22. Create Query Button 

 Step 2 – Select the Query’s Reference Table and the Desired Fields to be included 

in the query. Add search criteria to limit the records to those which are desired. In 

this example, only lessons learned from the “Detailed Design and Procurement” 

phase were included and the extent of primary and dominant secondary effects were 

also added to the query (see Figure 23).  
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Figure 23. Table / Field Selection and Criteria Definition 

 Step 3 – Run the query. Under the “Design” tab on the ribbon, click the “Run” 

button to conduct the query. Results are automatically generated based on the query 

criteria (see Figure 24). 

 

 

Figure 24. "Run" Query Function 

 Step 4 – Examine Query Results. In this example, additional queries were created 

with criteria to limit results to the desired project phases. The project phase 

associated with the query which returned the greatest number of records was then 
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determined to be the phase in which the most lessons learned were identified (see 

Figure 25).  

 

 

Figure 25. Example of Query Results 

 Step 5 – Export Query Results (as needed). Once query results are created, they can 

be viewed in Access or in other programs as well. The export function is not unique 

to queries but can also be used to export data from tables (see Figure 26). 

 

 

Figure 26. Use of Access's Export to Excel Function 

A similar methodology was used to answer other questions regarding the lessons 

learned. Some of the analysis was conducted directly in Microsoft Access while some of 

the data analysis, sorting, and filtering was conducted after data was exported to Microsoft 
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Excel as some of the features were more familiar and user friendly. The questions and the 

results are shown in the following section. 

During what project phase were the most Lessons Learned identified? 

This was the question answered in part by the example shown above of how to 

create and run queries in Access. The results are described in Figure 27 below. The most 

lessons learned were identified during the Execution phase while the second largest number 

of lessons learned were identified during the Front-End Planning phase. The 

Feasibility/Selection, Concept Selection, and Detailed Design/Procurement phases all had 

a similar number of lessons learned. 

 

 

Figure 27. Number of Lessons Learned by Phase 
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What was the most common effect grouping identified as a result of lessons learned? 

The lessons learned were sorted by effect/outcome grouping and then a count of 

both the primary and dominant secondary effect types was conducted. Figure 28 shows the 

number of lessons learned for each effect/outcome type. The number of lessons learned 

with primary, dominant secondary, and the total (sum of primary and secondary) are shown 

in the graph. In the case of the Cost effect category, the graph shows the number of lessons 

learned which had a primary effect of Cost was 16, the number of lessons learned which 

had a dominant secondary effect of Cost was 20, and the total number of document lessons 

learned which effected Cost was 36. It was found that the leading effect grouping of the 

documented lessons learned was by far Relationships with Schedule, and Cost coming in 

second and third respectively. Quality and Sustainability had a very similar number of 

lessons learned and were fourth and fifth respectively. Safety and Educational Value were 

the least observed effects with only nine and eight total lessons learned respectively 

 

 

Figure 28. Number of Lessons Learned by Effect/Outcome Grouping 
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What was the most common extent of an action’s/decision’s effects? 

An analysis was also conducted to determine the extent (positively or negatively 

impactful) of all the actions’ effects. A summary of that analysis is shown in Figure 29. 

The graph is somewhat encouraging because the majority (168 out of 262) of documented 

effects were assessed as either Improved or Significantly Improved. The sum of the 

Neutral, Hindered, or Significantly Hindered effects is 64 which is a comparatively low 

(but not insignificant) number when viewed relative to the positively impactful effects. The 

N/A category was used only for actions in which no dominant secondary effect could be 

identified. Table 2 also summarizes this information. This is not to say that the lesson 

learned itself is positive or negative, but meant to document the positive or negative impact 

a particular action had on the project or team. All lessons are positive in the sense that 

learning can still be experienced even if the original impact of an action or decision was 

negative, even if the learning is to not repeat the mistake. 

 

 

Figure 29. Number of Lessons Learned by Extent of Effect 
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Table 2. Extent of Effect Percentages 

 

What action/decision grouping had to the greatest number of lessons learned? 

This question examined what types of actions or decisions led to the greatest 

number of lessons learned. The lessons learned were sorted by action/decision type and 

then a count was conducted for each action/decision type. The results of this analysis are 

shown in Figure 30. The action / decision groupings are arranged in general chronological 

order, meaning that the actions on the left side of the graph are typically taken earlier in 

the project than those on the right side. Some decisions, such as community outreach and 

partnering, could be made at many points throughout the project and were placed on the 

graph where they best fit. The action or decision grouping’s location on the graph is not 

meant to indicate for example that Partnering decisions always come before Scope 

Definition decisions, but rather serves to visually communicate when, how many, and what 

type of impactful decisions are being made.  

 

Extent of Effect % of Total

Significantly Hindered 6.1%

Hindered 10.7%

Neutral 7.6%

Improved 29.8%

Significantly Improved 34.4%

N/A* 11.5%
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Figure 30. Number of Lessons Learned by Action/Decision Type  
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Chapter 5:  Analysis of Lessons Learned 

EXTENT OF EFFECT BY ACTION/DECISION CATEGORY 

By examining the extent of effect for each action/decision category a sense of the 

impact of the action/decision can be drawn. Some trends were discovered and corrective 

actions suggested to correct any action/decision types which frequently lead to negative 

impacts. In order to examine how an action/decision category compared to the complete 

database, percentages were calculated for the database as a whole. The percentage of 

effects falling into each “Extent of Effect” rating are summarized in Table 3 below. This 

table shows the percentages for the aggregated data in the first row as well as the 

percentages for each of the action/decision categories to easily compare the individual 

category to the combined data. The “N/A” category was not used when calculated the 

percentages included in Table 3. 

 

Table 3.Extent of Effect by Action / Decision Category 

 

 

n  =

Significantly 

Hindered Hindered Neutral Improved

Signficantly 

Improved

All Categories 232 6.9% 12.1% 8.6% 33.6% 38.8%

Project Selection 25 8.0% 8.0% 8.0% 36.0% 40.0%

Partnering 33 0.0% 18.2% 0.0% 30.3% 51.5%

Scope 15 6.7% 6.7% 20.0% 40.0% 26.7%

Funding 30 13.3% 3.3% 20.0% 30.0% 33.3%

Community Outreach 24 0.0% 16.7% 0.0% 45.8% 37.5%

Design 23 17.4% 8.7% 4.3% 30.4% 39.1%

Contracting 21 4.8% 19.0% 4.8% 33.3% 38.1%

Materials-Equipment 18 5.6% 11.1% 22.2% 33.3% 27.8%

Logistics 2 0.0% 0.0% 0.0% 50.0% 50.0%

Labor 8 0.0% 12.5% 12.5% 37.5% 37.5%

Life Support 8 0.0% 12.5% 0.0% 12.5% 75.0%

Scheduling 17 0.0% 11.8% 11.8% 35.3% 41.2%

Operations 8 37.5% 25.0% 0.0% 25.0% 12.5%

Percentage Distribution

Action / 

Decision 

Category



 63 

The top performing action/decision categories in terms of extent of effect were 

Project Selection, Partnering, and Community Outreach. In general, the actions or 

decisions which fell into these categories led to a greater number of Improved or 

Significantly Improved outcomes when compared to the aggregated data. Nearly 76% of 

effects from Project Selection, 81% of effects from Partnering decisions, and 83% of 

effects from Community Outreach decisions were determined to have Improved or 

Significantly Improved some aspect of the project. Presumably this indicates the student 

team is often taking the “right” actions or making the “right” decision with regards to who 

it partners with and which projects are selected.  

The Design and Contracting decision categories had a slightly greater amount of 

negatively impactful effects compared to the aggregated data with roughly 25% of the 

effects from these decision categories having either Hindered or Significantly Hindered 

certain aspects of the project. This is higher than the average by 6% which is not overly 

dramatic but could be cause for further examination.  

 The Logistics, Labor, Life Support, Operations decision categories had small 

sample sizes. Although their results provide a good starting point, any trends should be 

examined with caution because of their relatively small sample size.  

The action / decision category with the most cause for concern was the Operations 

category. Although it was a relatively small sample size with only 8 observed effects, 

62.5% of the effects were determined to have either Hindered or Significantly Hindering a 

certain aspect of the project. This apparent issue with the Operations actions/decisions 

category may be because the team is often making decisions which do not directly impact 

them. The operation of a PUC project is primarily the concern of the community and while 

the student team may very well desire the success of the project’s operation, they will not 

be around to see that decision through to its full impact. The team should take much care 
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when making operations decisions to ensure the impacts are well thought out and perhaps 

even re-visited after their departure. 

EXTENT OF EFFECT BY EFFECT/OUTCOME CATEGORY 

A similar approach was taken to compare the extent of a specific effect/outcome 

category to the aggregated data’s extent of effects. Certain trends were looked for regarding 

which effect categories were more positively or negatively impacted by the team’s actions 

or decisions. However, the extent of effect when examined by effect/outcome type largely 

matched the aggregated data with no identifiable outlying categories. A summary of this 

analysis is shown in Table 4. Again, the “N/A” category was not included in the “All 

Categories” sample size and was the reason for 232 observations rather than 262. There 

were some variations between the categories but none of the effect/outcome categories 

stood out as having more positive or negative effects than the combined data. 

The only effect category whose extent of effects differed slightly from the 

combined data was the Safety category. While 19% of the aggregated data’s effects were 

classified as hindering or significantly hindering a certain aspect of the project, 33% of the 

Safety category’s effects were classified to Hinder or Significantly Hinder a certain aspect 

of the project. The sample size for the Safety category of effects is small, but such a high 

number could be cause for concern. Care should be taken to ensure a comprehensive safety 

program accounting for the safety of the student team, the contractors, and the community 

itself is implemented.  
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Table 4. Extent of Effect by Effect/Outcome Categories 

 

COMMON LESSONS LEARNED RESULTING FROM NEGATIVE IMPACTS OF AN 

ACTION/DECISION 

Although the majority of the students’ actions/decision had positive impacts on the 

PUC projects, there were some lessons gleaned from across multiple projects that were 

learned from teams’ mistakes. The most common and impactful are worth noting and 

discussing. 

Lack of pre-arrival construction progress 

The most common challenging to project teams was the lack of construction 

progress prior to the implementation team’s arrival in the summer. This lack of progress 

occurred on almost all of the PUC projects investigated with the result being the student 

team had to adjust the schedule and or scope. In some instances, the lack of pre-arrival 

construction progress meant the project was not fully completed until after the team’s 

departure. A PUC project that experienced this result was the latrine in Tanzania’s Pongwe 

elementary school. Some of the earthwork was not complete when the team arrived and the 

septic tank system was not put into use until after the team departed.  

Another approach to address this lack of construction progress was to radically 

adjust the scope to ensure completion of at least part of the original scope was achieved 

during the implementation trip. An example of this result is the sports bleachers project in 

n  =

Significantly 

Hindered Hindered Neutral Improved

Signficantly 

Improved

All Categories 232 6.9% 12.1% 8.6% 33.6% 38.8%

Cost 36 5.6% 13.9% 11.1% 30.6% 38.9%

Schedule 43 9.3% 14.0% 9.3% 34.9% 32.6%

Relationships 76 2.6% 14.5% 6.6% 35.5% 40.8%

Quality 33 6.1% 6.1% 15.2% 30.3% 42.4%

Safety 9 11.1% 22.2% 0.0% 22.2% 44.4%

Educational Value 8 12.5% 0.0% 25.0% 50.0% 12.5%

Sustainability 27 14.8% 7.4% 0.0% 33.3% 44.4%

Percentage

Effect 

Category
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Costa Rica by PUC 2014. The two sports bleacher foundations were not completed before-

hand as agreed upon so the team decided to only construct one set of bleachers rather than 

the originally planned two sets. Another example is the Water Sachet Project in Ghana in 

2011 and 2012. What was originally planned as a one year implementation turned into a 

two year implementation of the team’s plan because renovations to the existing building 

were not complete when the team arrived in the summer of 2011.  

Although the teams are generally very skilled at adapting either the schedule or 

scope to overcome these challenges, it would be desirable to avoid these “surprises” 

altogether. If the team was able to have advance notice of construction progress delays 

instead of discovering they were behind schedule on their first day in country, they could 

work to correct the delays ahead of time. Work agreements were used by some of the PUC 

projects to initiate work prior to the team’s arrival to varying degrees. For the housing 

foundations project in India, a contractor was identified and had agreed to perform the 

work, but ended up pursuing a different, more lucrative project in the end. The team 

discovered this on the first day. In contrast, a fairly simple verbal agreement was used 

between the PUC Guatemala team in 2016 and the contractor and experienced great 

success. Another example is the contractor employed by the PUC Tanzania team 2014. 

Although no formal contract was signed by Mmasa, the contractor, prior to the team’s 

arrival, he had some of the best pre-arrival construction progress of any of the projects.   

Whether it is a written or verbal work agreement, the key to the success or failure 

of pre-arrival construction progress seems to lie in: 1) the ability to directly (preferably) or 

indirectly (not preferable) communicate with the contractor and 2) the reliability of the 

contractor. Ideally the team was able to easily reach the contractor through phone, video 

chat, or email. If the teams were unable to do this directly due to technology or language 

barriers, they were often successful by indirectly communicating with the contractor 
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through the NGO. To address the second key to success, much care should be taken to 

ensure the team is working with a contractor that is either known by the community or the 

NGO to be reliable and honest. As the team will be managing the pre-arrival construction 

from thousands of miles away, a foundation of trust must be established between all parties. 

The contractor must trust that he or she will be timely paid for the work they complete and 

the team must trust the contractor to complete the agreed upon work in the time allotted. 

Future PUC teams will likely still struggle to accurately monitor pre-arrival construction 

progress, but working with a reliable contractor and maintaining open lines of 

communication are the keys to overcoming this challenge. 

Communication Challenges / Difficulties 

Another common challenge among PUC projects was the difficulty in 

communicating with in country stakeholders such as the community, the NGO, or the 

contractor as mentioned in the previous section. Most of the project locations are in rural 

areas and simply do not have the robust communications infrastructure the United States 

enjoys. Reliable cell phone services or internet connections are frequently not available to 

the project stakeholders located within the served community. This presents challenges 

throughout all phases of the project from determining the needs of the community to 

investigating locally available construction materials to receiving cost estimates from local 

suppliers. Even in the execution phase the team’s ability to communicate with UT 

personnel in Austin, TX is often very limited and the reason why the technical advisor 

always travels with the team.  

Email was noted in several reports as being the least favorable mode of 

communication. Where students are used to checking email many times throughout the 

day, an NGO representative may only be able to check email once every few days or once 
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a week. This leads to lags between when the team requests a certain piece of information 

via email and when it receives an answer. If there is any confusion as to what information 

was required, more time was added to clarify the request for information before the NGO 

representative could begin to answer. Some teams avoided using email correspondence 

whenever possible and tried to rely more on phone calls or video chatting. A technique 

used by some of the teams to address the email lag was to follow up emails with a phone 

call to make sure the recipient knew to look for it.  

Video chatting was the preferred mode of communication for many PUC project 

teams. Any clarity issues were addressed right away and resolution of the team’s questions 

were achieved much sooner than through email. Setting up a time where all concerned 

parties were able to attend the video chat was at times challenging due to time zone 

differences, but the students would often accommodate the in-country stakeholders by 

staying up late or getting up early as needed. In addition to the quicker resolution of project 

issues, video chatting has the added benefit of having “facetime” with in-country 

stakeholders. As the team has often never met the in-country stakeholders, video chatting 

can go a long way in establishing a trustful working relationship before the team even 

arrives.  

Communication is certainly difficult but by deliberately planning how the team will 

interact with in-country contacts, it can often be less challenging. The teams should not 

over-rely on email correspondence and be willing to stay up late and get up early to 

communicate via phone or video chat. These efforts will not go unnoticed by the in-country 

stakeholders and typically lead to quicker resolution of any questions the team may have.  
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Identification of Funding Sources 

The project team’s ability to identify a funding source is key to the project’s 

success. Without money, the team cannot follow through on any of the commitments made 

to the community. In earlier PUC projects, one or perhaps two corporate sponsors were 

often the primary project funding source. This meant teams would have to align their scope 

with the aims and desires of the company and sometimes become familiar with several 

separate grant application processes. Early identification of potential corporate sponsors 

was key. PUC project teams that were able to identify the source and amount of funding 

early on in the project could move quicker into concept selection and detailed design of the 

chosen scope. When a sponsor and amount was not identified until later project phases, the 

team sometimes had to drastically adjust their scope to operate within the budget 

limitations.  

In more recent projects, the use of UT’s HornRaiser platform has experienced wide 

success in crowdfunding the PUC projects. This platform provides individuals and 

organizations interested in donating to UT the opportunity to easily make tax deductible 

donations. This funding approach has worked well for the PUC project teams. By using 

this approach, the team can develop their concept, calculate a baseline budget, and then set 

a fundraising target to be reached through the HornRaiser effort. This is similar to the 

process used to court corporate sponsor donations, but the proposal development is 

somewhat streamlined as the project team only has to deal with one entity, HornRaiser, 

rather than several different corporations with their own sets of procedures.  

Recent PUC teams have seen success using the HornRaiser platform and it is the 

recommended project funding source at the moment. However, if corporate sponsors are 

desired, early identification of potential sponsors and their specific application process is 
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key. Once the team has determined how the project will be paid for, they can shift the focus 

to the detailed development of that project within the allotted budget.  

Language / Cultural barriers 

In any international project the potential exists for misunderstanding due to 

differing cultural norms or simple language barriers. When two people cannot speak to 

each other directly because they do not speak or understand a common language, the 

challenges are to be expected. This is a situation often experienced by the PUC teams. 

Whether interacting with the community, the NGO, the contractor or other in-country 

stakeholders the students often did not have the ability to speak the community’s native 

language. Most of the time at least one and possibly more than one in-country stakeholder 

did have some English-speaking ability, but lingual proficiencies varied widely. This 

language barrier was often overcome through the use of an NGO to act on behalf of the 

student teams during planning and project execution. NGO representatives frequently had 

substantial English language ability and could serve as translators during the 

implementation trip. Another technique used by some teams was to recruit a member of 

the community to act as their translator for the trip. This community resource was used 

several times over the course of the PUC projects in Patriensa, Ghana.  

An additional challenge to the PUC student team members was the communication 

of technical engineering terms with their in-country counterparts, which at times added 

difficulty. Even when two people are speaking the same language, this does not necessarily 

guarantee understanding. This is true of cultural misunderstandings in general but 

especially true when performing technical engineering or construction. Within the English 

language construction and engineering terms can mean different things to different people. 

If terms and definitions are not explicitly and clearly defined, both parties can leave a 
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conversation believing they have reached an understanding when quite the opposite is true. 

One example of this situation occurred during the PUC Tanzania’s project in Mtimbwani 

in 2014. The student team included “contingency” in their budget to account for the 

possibility of unforeseen costs during project execution. Upon arrival to Tanzania the team 

learned that “contingency” is often built into a contractor’s bid and the project’s contractor 

had done this. It appears both the contractor and the student team assumed they owned the 

contingency and assumed the opposite party understood this. The contingency amount paid 

to the contractor by the student team was 10% of the project budget which left the team 

with no funds to cover unforeseen costs. Ultimately the team was 1.6% ($866) over budget 

which is a relatively small amount but an important lesson in ensuring understanding on 

all sides especially when it comes to money.  

An issue experienced by some PUC teams was the hesitancy of certain stakeholders 

to raise a potential issue for fear of “losing face”. This often took the form of a contractor 

or NGO telling the student team prior to their implementation trip that everything was fine 

or there were no problems only for the student team to arrive and find that work was 

delayed or other challenges were being experienced. This could partly be caused by cultural 

norms to maintain optimism despite very real challenges. This could also be cause by a 

community’s hesitancy to raise an issue for fear the PUC team will stop pursuing the 

project. For whatever reason, several teams had issues getting accurate assessments of 

work progress, site conditions, or material availability from some of their in-country 

stakeholders. A way to overcome this problem would be for the student team to stress the 

importance of open and honest communication from the outset of the project and try to 

earn and maintain the trust of their stakeholders. If the community knows the student team 

is committed to the project regardless of its challenges, they are more likely to be honest 

and forthcoming with any problems or issues they encounter along the way. Once an issue 
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is identified, it can be addressed by the team, but if they do not find out about it until they 

arrive in country their options at that point are sometimes limited. 

As mentioned when discussing communication challenges, video chatting is a good 

way to try to mitigate some of these potential cultural misunderstandings. Video chatting 

allows for live feedback and the ability to immediately raise an issue for discussion in case 

terms are not fully understood. This is preferable to email where words can be interpreted 

by the reader in a completely different manner than the writer intended. Although there is 

no way to really measure what language or cultural understanding problems were avoided 

through the use of video chatting, it is safe to say that it is a good practice to follow and 

will certainly lead to better comprehension on all sides.  

An additional technique used by some teams was to develop and distribute a weekly 

newsletter which contained local language phrases and some of the cultural norms of the 

community. This certainly was not enough training to make the students fluent in the local 

language but it was a step in the direction of meeting the community in the middle. If the 

student team was able to show up to the community and at least be able to say ‘please’, 

‘thank you’, ‘yes’, and ‘no’ in the local language this small effort went a long way in 

quickly establishing their credibility with the community members.  

Although language and cultural barriers exist on all PUC projects, the team can 

overcome this challenge by leveraging their partnerships with UT’s International Office 

and the School of Social Work. Deliberate efforts to engage all stakeholders in honest 

transparent conversation can avoid cultural or language misunderstandings which can be 

detrimental to any project.  
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Late Identification of Technical Advisor  

Several PUC teams experienced challenges in securing a project technical advisor 

willing and able to travel during the summer implementation trip. A traveling technical 

advisor is an essential part of the project team as they are on the ground to approve any 

deviations from the detailed engineering plans. Although all project teams included in this 

study did eventually identify a technical advisor for the implementation trip, their timing 

varied. Some teams had their advisor identified at the start of the fall semester whereas 

some project teams did not identify the technical advisor until weeks before their departure. 

The teams who identified their advisors later experienced several challenges. One was the 

detailed design was typically rushed. This time limitation meant the team was finishing the 

design as it was preparing to leave which did not allow for the design to be critiqued by in-

country stakeholders. By not allowing for or integrating contractor or NGO feedback into 

the final design, it regularly had to be modified during the execution phase to accommodate 

realities on the ground. These design changes led to frustration at a minimum and at times 

led to cost and schedule overruns. While built-in cost and schedule contingency typically 

covered these design changes, they would be easier dealt with ahead of time rather than in 

the field.  

If involved in the concept selection phase of the project, a technical advisor can 

steer the team toward design concepts that appear to be a good idea and away from design 

concepts which might not be the best fit for a particular community. Although the typical 

PUC project is rather simple in terms of technical difficulty, the difficulty lies in 

coordinating the elements which enable the team’s execution of that project. The quicker 

a design can be settled upon, the quicker the team can figure out how it will actually procure 

and construct the chosen design. However, without a technical advisor the team’s ability 

to complete the design and move forward to procurement is limited. Therefore, a technical 
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advisor must be sought out and identified early in the project and preferably not later than 

the end of concept selection.  

COMMON LESSONS LEARNED RESULTING FROM POSITIVE IMPACTS OF AN 

ACTION/DECISION 

Importance of partnering with a reliable, experienced NGO  

By and large the NGOs that have worked with the PUC program on its projects 

have been a key to project success. They are often the eyes and ears of the project team 

long before the student teams are able to step foot in the community. They can and do assist 

in all project phases by assessing the needs of a community, gaging the feasibility of a 

certain project, coordinating travel and lodging, identifying reliable contractors in the area, 

and the list could go on.  

An example of a very positive experience with an NGO is PUC Tanzania’s 

interaction with Tanzania Eco-Volunteerism (TeV). TeV’s representative, Mohamed 

Yasin, was involved in the 2014, 2015, and 2016 PUC projects. He proved himself to be 

extremely knowledgeable and capable in assisting the team through all phases of the 

projects. He acted as the team’s translator during implementation and set up meetings with 

local government officials and media outlets to publicize the success of the PUC projects. 

Without his tireless efforts, the teams would have certainly encountered more difficulty 

and would not have been able to achieve the same level of project success.  

Although the majority of the NGOs were an asset to the PUC program, the Ghana 

2013 project team experienced some challenges with its chosen NGO, Social Impact. One 

such challenge was in determining the project scope and location. Initially the student team 

pursued construction of a latrine for a local elementary school in the Kenyasi #3 district. 

In March, the NGO sent a notice to the PUC team that the government had actually 
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completed a latrine for the school in December 2012. The NGO then went on to recommend 

the construction of a public latrine in a different neighborhood in Kenyasi. The first issue 

was the delay between when the government constructed the latrines and when the NGO 

informed the student team of this change. Although the exact timeline was not defined, 

there was a minimum of two months between when this change occurred and when the 

team was informed. This put the team behind schedule in terms of design and they 

eventually had to adopt the design of a local engineer rather than use their own. The second 

issue involved the location of the public latrine. It was discovered during the 

implementation trip that over 50% of the households in the neighborhood already had 

latrines, which decreased the PUC project’s impact on the community.  

Another issue that arose during the implementation trip was the question of 

payment to Social Impact. The NGO’s project manager, Kwaku Addai, did not agree with 

the amount of travel compensation he received from the PUC team and the full resolution 

was not explained in the student report. It was mentioned further in the report that the 

Social Impact NGO dissolved in the summer of 2013 after the team’s departure, indicating 

it may have been struggling during the student’s implementation trip. 

Despite the challenges experience by the 2013 Ghana team, the rest of the PUC 

projects generally experienced fruitful relationships with their chosen NGO. They were 

able to work together toward a common goal and the NGO was a large part of the project’s 

success. The one negative experience with an NGO is only included to highlight the 

potential project impacts if an unreliable, or inexperienced NGO is chosen as a partner. 

Finding the right NGO with which to partner is an important decision the team must make 

and closely tied to it is the timing of when the team begins coordination with the NGO. As 

with most things in construction planning, the earlier coordination can happen the better 
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the results will be. Early coordination with the NGO allows the team to quickly identify 

the specific challenges to the chosen project and begin overcoming them. 

Use of Contractors  

Most of the PUC projects used contractors to perform some or all of a project’s 

construction activities. This technique often improved both quality of the construction and 

the project’s schedule performance as skilled labor was used rather than relying on the 

student team or the community members themselves. Skilled labor meant a higher quality 

product could be constructed in less time than through the use of free or volunteer labor. 

Although it did cost more, the benefits of contracted labor mostly outweighed the costs.  

When able, the use of local contractors is preferable for many reasons. One is they 

will know the best suppliers and the locally used materials and methods. The second reason 

is they are more likely to be invested in the project’s success as they will remain in the 

community after the student team’s departure. The third reason is that employing a local 

contractor has a synergistic economic impact on the community. Not only is the community 

receiving a project, but some of its local community members are being paid to construct 

the project and they will most likely obtain materials from a local supplier. Although not 

always possible due to lack of skilled labor or ability, the use of a contractor from within 

the community being served is a great way to foster the community’s economic growth.  

The one area of caution when using contracted labor deals with the community’s 

sense of project ownership. If all contracted labor is used with no community involvement 

in the form of volunteer labor, the potential exists that the community will not feel the 

project is truly theirs. Similarly if a contractor from outside the community is brought in to 

perform the skilled labor the same potential exists. Much care should be taken by the 

student team to deliberately engage the community during project execution if an outside 
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contractor is used. Engagement could take the form of community members performing 

some of the unskilled labor when able. This was a technique used by the 2014 PUC 

Tanzania team. An outside contractor was employed to construct the rainwater tank and 

system and the contractor at first resisted the community members’ attempts to assist with 

the project. After discussion, the team discovered the contractor was hesitant because he 

had allowed community members to assist on other projects only to discover afterward 

they expected payment for their work. The student team diffused the situation by meeting 

with the village leaders and making it clear that if community members contributed to the 

construction effort, it would be on a purely volunteer basis. A number of community 

members decided to assist despite the lack of wages and the sense of community ownership 

was improved.  

While the use of contractors is a great asset to a PUC project, care must be taken 

by the student team to ensure the contractor’s presence does not exclude the contribution 

of the community to the project. As with NGO partnering, earlier coordination with the 

contractor can benefit the project in several ways. One is the ability to provide 

constructability assessments of the student team’s design. Another is the ability to identify 

potential suppliers and price materials and/or equipment. A third is the ability to begin 

some portions of the project’s work early. With this information in mind, future PUC teams 

can more effectively integrate the use of contractors on their projects to ensure both a 

quality project but also one which the community accepts.  

Multiple Projects in the Same Area 

One particularly beneficial technique used by several PUC projects was to pursue 

projects in the same local area as a previous project. This practice offered several 
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advantages throughout the process of selecting, designing, planning, and executing PUC 

projects.  

Perhaps the biggest benefit when a project is executed in the same area as previous 

projects is the ability to capitalize on established relationships. Rather than having to search 

for and identify the community’s key leaders, the area’s established NGOs, or the village’s 

trustworthy contractors most of this information will be simply be provided to the team by 

previous PUC student teams. The student team will start these important relationships off 

with a certain level of rapport and trust as long as previous projects have gone well. With 

this foundation of trust and some familiarity established, the team can move on to planning 

the newest project and preparing for its execution. If contactors or NGOs used in the past 

have performed well then the new team has the opportunity to utilize their services again. 

If the contractors or NGOs did not perform to the previous team’s expectations, the newest 

PUC student team will know to steer away from certain entities to avoid potential problems.  

By already knowing the key stakeholders in the area, much time and effort can be saved at 

the beginning of projects. 

Another benefit of conducting projects in the same location year after year is the 

ability to evaluate both past PUC projects and potential future PUC projects. This technique 

was used successfully by PUC teams in both Ghana and Tanzania. In Ghana, the 

community of Patriensa enjoyed a total of four PUC projects between 2010 and 2012 while 

Tanzania’s Pongwe area enjoyed three projects from 2014 to 2016. Each student team was 

able to conduct a survey of the community during the implementation trip to determine 

what projects might be most beneficial the community. From this information, the student 

teams were then able to conduct a brief feasibility analysis of the options and make a 

recommendation to the PUC program for which projects would be the most impactful and 

the most feasible. These recommendations were often used as the starting point for the 
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following year’s team in determining which projects to thoroughly analyze, investigate, 

and ultimately execute.  

Similarly, student teams were also able to assess the performance of past projects. 

These assessments were extremely beneficial because they allowed the PUC program to 

see how previous projects performed under actual operation by the community without the 

student team’s oversight. Student teams’ evaluations of previous sometimes revealed gaps 

in the previous project team’s sustainability plan, misuse by the community, or lack of 

maintenance by the community. These deficiencies could sometimes be remedied 

immediately but more importantly the learnings from these deficiencies could be integrated 

into future projects’ sustainability plan. This improved the PUC program’s ability to truly 

become a learning organization because if an organization cannot learn and change from 

its mistakes as well as its successes it is doomed to repeat those same mistakes.  

The final benefit worth noting from returning to the same location to conduct PUC 

projects is the ease with which logistics and travel can be coordinated. This may seem to 

be a minor point, but has the potential to save a great deal of time, effort, and can even 

improve the safety of the team. In the case of the PUC Ghana teams, the students were able 

to use the same taxi service for in-country transportation several years in a row. The taxi 

service proved to be extremely reliable and safe so the team chose to use their services 

more than once. The complexity of coordinating logistics and travel for PUC projects at 

times necessitated the creation of a team position whose sole purpose was to coordinate 

travel and logistics. In contrast, projects where these processes were already established 

enjoyed the freedom of using that team member to contribute to the project team in other 

ways. The effort required to coordinate these resources decreased, but the quality of the 

resources was often improved as their reliability was already proven. 
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One consideration that must be kept in mind when conducting multiple projects in 

the same location is the potential for animosity between local villages. Suppose the PUC 

program conducted ten projects in a row which served one community while completely 

neglected a neighboring community whose needs may be just as real. It is very likely the 

unserved community would begin to resent both the PUC program and their neighboring 

community receiving a large portion of aid.  

PUC projects conducted in the same location over the course of multiple years can 

be very beneficial in conserving the team’s effort. The current year’s team can save time 

by adopting and improving the logistics and travel processes developed by the previous 

year’s team. The team can also take advantage of existing relationships with contractors, 

NGOs, community members, and material suppliers. They can evaluate the performance 

of past PUC projects as well as the feasibility of future PUC projects. While conducting a 

project in the same location offers many benefits to the student team, care must be taken to 

ensure the communities are served equitably in order to maintain good relationships and a 

positive reputation of the PUC program. 

Reconnaissance Trips 

Something that echoed throughout almost all the student reports was the importance 

of an on-the-ground reconnaissance trip. Project teams that were able to conduct a recon 

and project teams unable to conduct a recon were in agreement that a pre-execution recon 

is critical to project success. Typically, recon trips are only performed when PUC is 

pursuing a project in a new or unfamiliar area. If the PUC team is returning to an area it 

has already been, a recon trip is often not necessary. A recon trip’s importance lies in the 

team’s ability to validate the planning and design assumptions they’ve made so far, seek 



 81 

answers to the questions they encountered along the way, and discover previously 

unidentified challenges.  

In a way, the team is validating its risk assessment that is typically developed in the 

fall semester and built upon as the project moves along. Risks are often categorized as 

known-knowns, known-unknowns, and unknown-unknowns. The team has usually made 

an assumption regarding known-knowns and the recon trip serves to confirm or cause a 

change to these assumptions. Known-unknowns often drive the development of the 

remaining questions the recon team is attempting to answer during its trip. Unknown-

unknowns are the risks the project team doesn’t even know exist but could spell disaster 

for a project. Unknown-unknowns are the biggest risks to projects because the project team 

has not prepared any mitigation measures or a response plan in the event the risk 

materializes. A recon trip is key because it allows the project team to identify these 

previously undiscovered unknown-unknown risks. A correctly conducted recon trip 

confirms assumptions, answers questions, and identifies any additional pertinent risks.  

A recon also commonly serves as the first time the specific PUC project team meets 

members of the community face to face. This is an invaluable experience which allows 

both the students and the members of the community to put a face to the name they have 

been communicating with for the past several months. If able, the recon team could also 

meet with the contractor, NGO representatives, government representatives, or material 

suppliers. These meetings are vital to the initial establishment of relationships among 

stakeholders and can serve to align stakeholders before the project execution begins. As 

discussed previously, early alignment of project stakeholders will lead to a more 

collaborative effort and a much smoother project in general.  

One major concern with recon trips and typically the limiting factor on whether 

they are conducted or not is money. The project must have a sufficiently large budget to 
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enable the travel of two to four personnel to the community for five to seven days. On the 

inexpensive side a recon trip might cost $3,000 and could cost up to $10,000 depending on 

airfare and accommodations. This is not an insignificant amount of money and could 

represent 10-20% of the total project budget. With this in mind, a recon trip is a good 

opportunity to gain project information and must not be squandered. Recon trip personnel 

must be selected thoughtfully to ensure the correct person is there to ask the right questions. 

If unknowledgeable or unprepared personnel attend the recon it could turn into little more 

than an expensive sightseeing trip.  

WHAT LESSONS LEARNED WERE NOT IDENTIFIED THROUGH PROJECT REPORTS? 

Lack of Follow-up on Projects.  

A systemic issue needing discussion regarding the PUC program is the analysis of 

projects after the departure of the team. As discussed above, future teams are sometimes 

able to evaluate the performance of past projects, but this is only possible where succeeding 

projects are completed in close proximity to past projects. Some projects such as Peru 2010, 

Papua New Guinea 2013, and Costa Rica 2014 were the only PUC projects to be conducted 

in their respective regions. There appears to be no mechanism in place to follow up on 

projects such as these. The question then must be raised of how the project is actually 

performing. Is the project being used by the community as intended? Is the project fulfilling 

the need it was designed to meet? Has the project fallen into disrepair? Was the student 

teams’ design sufficient? Currently these questions will remain unanswered for projects 

like Peru 2010, Papua New Guinea 2013, Costa Rica 2014, Ghana 2013, Nicaragua 2015, 

and Tanzania 2016. No PUC project teams have yet returned to these project sites and there 

are no current plans to conduct PUC projects in the area.  
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Post-construction evaluations by the Ghana 2011 and the Tanzania 2016 teams 

reveal the importance of the information which can be gained by these evaluations. The 

Ghana 2011 team learned the well pump installed by the Ghana 2010 team had been 

shorting out the electrical supply to the elementary school it was serving and was out of 

use for the majority of the past year. The Tanzania 2016 learned during its evaluation of 

the latrine built by the PUC team in 2015 the latrine had only recently been made available 

for student use. Although somewhat discouraging, problems like these are sometimes the 

result of simple operator error and can be fixed by changing procedures or completing an 

easy repair.  

This suggestion to re-visit past projects is not to say the student team is completely 

responsible for any issues the project experiences during its operational phase, but post-

construction evaluations are an important feedback loop that do not presently exist for 

roughly a third of PUC projects. The community itself certainly bears much of the 

responsibility to ensure the project operates correctly and maintenance activities are kept 

up to date, but such post-construction evaluations could provide valuable insights for future 

PUC teams. They could be an additional source of lessons learned which could then be 

integrated into the database described in this report.  

The complexity arises in how to properly implement these post-construction 

evaluations. It would not be economically feasible to send a team of students to a 

community with the sole purpose of evaluating a completed project. One possibility is for 

the student team to identify a primary and alternate responsible party during the project 

handover process prior to their departure. These responsible parties would serve as points 

of contact for the PUC program regarding he project and could conduct evaluations at the 

six month, one year, and two year marks. As part of the handover process, an evaluation 

form could be developed (in the local language if needed) and explained to the responsible 
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parties. These responsible parties would then be in charge of conducting the evaluations 

and sending results to the PUC program representatives. If the NGO partner has a 

permanent presence in the area, their representative is someone who would be a good 

choice to serve as the project’s primary or alternate point of contact.  

Although obtaining accurate assessments of past PUC projects’ performance is 

certainly a challenge if there are no future PUC projects planned in the area, these 

evaluations are fundamental to tracking, analyzing, and ultimately improving the 

sustainability of PUC projects. Their absence for a significant portion of PUC projects 

represent an information gap for the PUC program. The designation of responsible parties 

and planned evaluations at the six month, one year, and two year marks is one way to 

address this informational gap and integrate potential lessons learned into future projects.   

Lack of Standardization across Projects  

The uniqueness of each PUC project is also somewhat of a challenge when it comes 

to evaluating project performance. There really are no two PUC projects that have the exact 

same scopes of work or design concepts. This presents a great learning opportunity for 

students to develop new and innovative engineering solutions, but can also limit the ability 

to compare performance amongst PUC projects. The diversity of PUC projects is one of 

the program’s greatest strengths in terms of educational benefit but also presents a 

challenge when comparing two very different PUC projects. There is no necessity to limit 

the variety of PUC projects in any way, but efforts could be made to standardize some 

project data by which they could be compared. Examples of such data could be total 

installed cost vs. initial budget, total travel cost vs. initial budget, as-planned vs. as-built 

design specifications, and as-planned vs. as-constructed schedule. Capturing, 



 85 

documenting, and analyzing such data for each project could reveal important trends in 

factors affecting the success of projects. 

LIMITATIONS OF PROJECT / RESEARCH METHODOLOGY 

While every effort was made to conduct this research in an objective way, there 

were certain limitations of this methodology which were unavoidable. One of which was 

that there was only one reviewer of the student reports. No matter how objective one 

attempts to be, each person has their own view of the world which can affect how they 

perceive and process information. This view is often built by past experiences and is why 

it is very unlikely two people could review the same report and pick out the exact same 

lessons learned. Ideally, there would be more than one report reviewer with a lessons 

learned “gatekeeper” as described by CII RT 230. This gatekeeper would be responsible 

for reviewing and editing lessons learned before they officially become part of the database 

and distributed for implementation. 

Another limitation was that most of the student reports were reviewed long after 

the completion of PUC projects and the reviewer was not directly involved in any of the 

projects. This separation from PUC projects enabled a certain degree of impartiality while 

reviewing the reports, but also left the reviewer lacking certain project details and nuances 

that were not included in the written report. As some of the projects reports were seven 

years old, there was no way of clarifying unclear sections of the reports because their 

authors had long since departed UT Austin. In order to build a more comprehensive and 

accurate lessons learned database, it would be wise for the PUC program to try capture 

lessons learned as soon as possible after their detection. This could be at several points 

throughout the project or could be integrated into the project closeout process.  
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One more limitation of the current lessons learned database is that it does not 

include all PUC projects. This is primarily due to time constraints and the initial lack of 

data for some of the PUC projects. A continuation of this research could easily use the 

same methodology to review the remaining PUC projects with the purpose of identifying 

and documenting their lessons learned. If this was done, the lessons learned database would 

accurately represent the PUC program in its entirety from 2009 until present.    
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Chapter 6:  Conclusions & Recommendations 

OTHER ACADEMIC INSTITUTIONS’ PROGRAMS 

Other academic institutions could also benefit from this research by adopting a 

similar method to capture, archive and share the knowledge gained from their own service 

learning programs. For any organization truly interested in continual improvement, a 

formal lessons learned program is a required addition to their toolkit. The database’s 

structure is such that it can be easily transferred and applied to another organization’s 

processes with minimal modification. If the user has a basic understanding of Microsoft 

Access, the database’s framework and categories could be adjusted to meet the needs of 

another university relatively simply.  

Separate from the structure of the database, the lessons learned themselves could 

also be a potential resource for other universities who are either looking to improve and 

active service learning program or who are making initial forays into service learning 

program. Sharing this database outside of UT might present some confidentiality issues, 

but if lessons learned were redacted prior to sharing, it could remove any potential issues. 

By examining the success and challenges of UT’s PUC program over the course of six 

years, others might be able to emulate their successes avoid some of their mistakes. UT 

might even decide to partner with other university programs to share their service learning 

projects’ lessons learned in order to collectively improve their processes. However, such a 

system would require strict definitions of the various lessons learned categories and a 

person responsible for maintaining the database. 

POTENTIAL APPLICATIONS AND FUTURE USE 

In order for the lessons learned database to be useful, it must be reviewed by a 

lessons learned gatekeeper. This person would be responsible for reviewing each lesson 
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learned and determining which are useful, which require some editing, and which should 

simply be discarded. The gatekeeper must keep in mind that one of the keys to a successful 

lessons learned program is the quality of the lessons and not just the quantity. By screening 

the lessons included in the database, the gatekeeper works to ensure it will be relevant and 

useful to any future users.  

Another important action which must occur to maintain the relevancy of the 

database is to update it with new lessons as project teams discover them. In this way, the 

database is more of a living document that a finished product. If the database is published 

to an online SharePoint as discussed in Chapter 3, appropriate permissions could be granted 

to allow for editing the database and keeping it current.  

The key to improving the PUC program through the use of this lessons learned 

database is in the implementation of the lessons by future teams. CII’s RT230 highlights 

that without an implementation plan, lessons learned will mostly just gather dust. Knoco, 

a lessons learned software developer, observed that “such repositories become ‘lesson 

graveyards’, resulting in lessons lost, not lessons learned.”33 For the database to be used to 

its full potential its lessons must be used and applied by future teams. Because of the 

database’s ability to run queries and export data to Excel, the data could be easily filtered 

by the most appropriate lessons to a project. This would allow future students to easily find 

the applicable lesson and use them in the development of their own project. 

The final area of potential application of this database deals with using simulation 

to present students with real project situations and prompting them to propose and action 

or decision to deal with the situation. These situations could be generated by randomly 

selecting a database record’s ‘Circumstance/Context’ field. This context would then be 

                                                 
33 (Knoco 2014) 



 89 

presented to students and the students would have to propose the actions they would take 

or the decision they would make based on the given context. The students’ hypothetical 

decision could then be compared to the actual decision taken by the previous PUC student 

team. Finally, actual results and theoretical results could be discussed and the students 

would ideally walk away with a better understanding of how potential problems could be 

addressed. 

PUC PROGRAM 

The PUC program is an extremely valuable program which helps communities in 

need, facilitates a unique educational opportunity for UT’s students, and brings positive 

public exposure to UT’s international efforts. From its beginnings in 2009 until present, it 

has met the basic needs of thousands of people in the world’s most underserved 

communities. The lessons learned database constructed as part of this research revealed 

that by and large the PUC program makes decisions and takes actions which work to 

improve its projects. Some of the common lessons learned documented in the database are 

listed below. 

 PUC Teams gained experiential knowledge and local expertise from collaborating 

with a reliable and trustworthy NGO.  One recommendation might be to start 

developing a list of “pre-qualified” NGOs which the PUC program is willing to 

work with based on past partnerships or merely by good reputation. 

 The use of contracted labor often improved construction quality and schedule. 

Although labor will certainly add to the costs of the project, it is often critical to the 

successful and safe completion of PUC projects. One way the PUC program might 

be able to screen contractors prior to award is through a streamlined Request for 

Qualifications process. In this process, the team could examine a contractor’s 
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previous experience and evaluate the likelihood they will perform as expected if 

awarded the contract. 

 By conducting multiple projects in the same location the PUC program can save 

effort in planning logistical support, coordinating travel arrangements, and 

engaging in-country stakeholders. It also adds the ability for teams to check up on 

past PUC projects and evaluate their operational performance. 

 Reconnaissance trips for new locations conducted early in the project planning 

timeline are critical to validating the team’s assumptions and identifying any 

previously undiscovered difficulties. If the budget allows, they should be 

conducted. 

 Communication with in-county stakeholders is often challenging due to language 

and cultural barriers. Video chat is a good technique which enables stakeholders to 

interact face-to-face and resolve any misunderstandings immediately. Any emails 

should be followed up with a phone call. 

 A lack of construction progress prior to the team’s arrival was a challenge 

experienced by nearly all of the PUC project teams. Contingency should be 

incorporated into the project’s baseline schedule to account for this likelihood. 

Another way to address the problem proactively is to require weekly or bi-weekly 

reports from contractors who are performing pre-arrival construction activities. 

 Early identification of project funding amount and source is key to the progress of 

the detailed design and procurement. Without funds, a project will not happen. 

Once funds are secured, the team can focus on executing the project within their 

budget. 
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Even though few construction projects go exactly according to plan, it is the 

planning process itself which enables student teams to make informed decisions in the 

field. To quote Dwight D. Eisenhower “plans are nothing, planning is everything”. This is 

to say that plans are often useless once an actual operation starts because of the high level 

of uncertainty and the less than perfect assumptions often made to develop that plan. This 

is not to say there is no use in planning though. The process of planning a project causes 

the planners to carefully analyze the problem and develop their own solutions. The true 

benefit of planning comes through this careful analysis and development of solutions, even 

if that exact planned solution is not implemented. Through the course of analysis and 

solution development the student team reaches a fuller understanding of the project and its 

circumstances and is better able to use this information to make an informed decision when 

and if it becomes necessary.  

This lessons learned database is meant to capture the collective planning and 

execution of a number of PUC projects. By updating, and more importantly, implementing 

these lessons learned, the PCU program can continue to be a learning organization 

constantly building on its past successes and avoiding repetition of its past difficulties.   
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Appendices 

APPENDIX A – LESSONS LEARNED DATABASE REPORT 

Project 1 – Ghana, 2010, Potable Water System 
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Project 2 - Peru, 2010, Water Conservation 
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Project 3 – Ghana, 2011, Water Sachet – Part 1 
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Project 4 – Ghana, 2012, Sawdust Stove 
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Project 5 – Ghana, 2012, Water Sachet – Part 2 
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Project 6 – Ghana, 2013, Water Closet 
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Project 7 – Tanzania, 2014, Rainwater Harvesting 
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Project 8 – Costa Rica, 2014, Sports Bleachers 
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Project 9 – India, 2015, Housing Foundations 
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Project 10 – Tanzania, 2015, Latrine 
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Project 11 – Guatemala, 2016, Water Pila 
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APPENDIX B - GRAPHS EXAMINING EXTENT OF EFFECT BY ACTION / DECISION 

GROUPINGS 
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APPENDIX C – GRAPHS EXAMINING EXTENT OF EFFECT/OUTCOME GROUPINGS  
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