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EXECUTIVE SUMMARY  
 
 

The National Science Foundation (NSF) awarded a three-year, $609,739 Advanced 

Technological Education program grant (#1700568) to the University of North Georgia 

Applying Geospatial and Engineering Technology (AGET) project. The materials included in 

this lessons learned manual are provided by AGET team members at the conclusion of the 

project to share suggestions and recommendations with the broader educational community. This 

document may be of particular interest to educational departments that are initiating or 

reformatting geomatics and geospatial programs. Creation of this manual required AGET team 

members to examine and classify lessons learned (Figure 1) through analysis of the project goals, 

process, and outcomes. 

  

The document includes a summary of the AGET project background including the process of 

forming the Executive Advisory Board. In addition, a diagram of the curriculum structure is 

provided to demonstrate use of modular and stackable credentials. Semi-structured interviews 

were used to identify and classify lessons learned and results from these semi-structured 

interviews with AGET team members and project collaborators are provided. Lastly, teaching 

resources include samples of course syllabi, surveying and geomatics educational materials, and 

GIS lab exercises.  

 
 
 

 
 

Figure 1: Lessons learned manual goals 

 

 

 

https://www.nsf.gov/awardsearch/showAward?AWD_ID=1700568
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AGET MASTER CONTACT LIST  
 
 

Name Role Email 

H. Jeff Turk PI Jeff.Turk@ung.edu 

Amber R. Ignatius Co-PI arignatius@ung.edu 

Sudhanshu Panda Co-PI Sudhanshu.Panda@ung.edu 

Yu Sun Co-PI ysun@ung.edu 

Blake Urbach External Reviewer blake@ppeonline.net 

Steven Hooks Surveying Instructor Steven.Hooks@ung.edu 

Jacob McDonald Surveying Instructor Jacob.McDonald@ung.edu 
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AGET PROJECT BACKGROUND  
 

Application of geospatial technology (GST) is a proven methodology for environmental 

management decision support and is extensively utilized in a broad range of technical 

occupations. GST encompasses a combination of robust technological approaches including 

Geographic Information Systems (GIS), Remote Sensing (RS), Global Navigation Satellite 

Systems (GNSS), and Information Technology (IT) (Panda, 2015). The sophisticated and diverse 

technical methods included in GST are useful in environmental management to examine not only 

everything on the surface of the earth, but also atmospheric and lithospheric geophysical 

processes. In addition, environmental management also considers human behavior and ways of 

living. The enormity of GST applications improves the efficacy, precision, and efficiency of 

environmental management decision-making throughout the world. The advent of GST and its 

prudent and smart usage is evidenced by the enhanced quality of efficient problem solving in the 

field of engineering (Huang et al., 2020; Jackson, 2020; Panda et al., 2019; Shah and Wani, 

2015; Kawasaki et al., 2013; Nugent et al., 2010). 

The Lewis. F. Rogers Institute for Environmental & Spatial Analysis (IESA) at the University of 

North Georgia (UNG) aspired to use the true potential of GST to advance environmental and 

engineering decision support in and around the metro-Atlanta region of Georgia, USA. To 

accomplish this goal, IESA secured grant funding from the National Science Foundation (NSF) 

Advanced Technological Education (ATE) program in 2017 (NSF Award #1700568). The 

Applying Geospatial and Engineering Technology (AGET) grant prepares highly-skilled 

technicians to enter the workforce through new curriculum development, workforce training, and 

dissemination of innovative educational resources. The AGET project was also developed to 

address the construction industry bounce-back following the long recession that had decimated 

the construction sector. It is to be noted that during the recession and decade-long recovery time 

period (years 2007 – 2017), the ever-growing GST sector grew by leaps and bounds with 

significant advancements in new and efficient technology such as LiDAR, GNSS-supported land 

surveying, ultra-high spatial & spectral imaging using unmanned aerial systems (UAS), robotics 

applications in surveying, and substantial improvements in GIS and image processing (Ghilani, 
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2018). As one of the unique and premier geospatial technology undergraduate degree programs 

in the country, IESA was well-equipped with knowledge of this GST growth and its application. 

To provide GST skills and knowledge to the metro-Atlanta workforce, IESA created two new 

academic programs – a Land Surveying Technician Certificate and Associate degree in 

Environmental, Earth & World Studies, and Spatial Science & Engineering. These programs 

were intentionally designed to allow immediate employment upon completion and meet a state 

shortage for professional land surveyors. In addition, the programs were designed to be 

“stackable credentials” to more easily enable students to acquire multiple degrees and 

qualifications over time. These career pathways increased the engineering and science workforce 

through seamless transition from high schools and technical colleges to associate degrees (Figure 

2), with an emphasis on underrepresented groups. Project based information, processes, 

methodologies, and outcomes were disseminated directly to local area high schools, University 

colleagues, and the broader public. Presentations at regional and national conferences helped 

share project findings with the educational and academic community. In addition, new GIS lab 

exercises were created and shared with educators through faculty training workshops.  

The AGET project was guided by faculty and staff with over 100 years combined faculty 

experience in geospatial technologies & engineering, environmental science, environmental 

studies, and geography. The project team was led by Dr. Jeff Turk and supported by Drs. 

Sudhanshu Panda, Yu Sun, and Amber Ignatius along with Mr. Zac Miller. In addition to 

teaching and academic expertise, the AGET team specializes in real-world problem solving 

using GST, applied field research, engineering, and hands-on application. 

Through the introduction of certificate and degree programs in 2017, IESA has already prepared 

workforce Surveying Technicians, Construction Management Technicians, Infrastructure Design 

Technicians, Forestry Technicians, Environmental Technicians, and Geoscience Technicians. 

New courses include Surveying I (ENVE 2221K), Surveying II (ENVE 2222K), and Legal 

Aspects of Surveying (ENVE 3465). All of these courses utilize GST within the curriculum 

while emphasizing applied methods and professional training in preparation for state 

certification. In addition, other new courses such as Physical Environmental Science (ENVS 

2111K) and Environmental Management & Sustainability (ENVS 2112K) also contribute to the 
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new Associate degree. The various AGET Technician Career Pathways (Figure 2) has come to 

fruition after three years of AGET grant project implementation at UNG. 

 

Figure 2: AGET Technician Career Pathways. 

* A.S. Geospatial Engineering Technology has changed to Environmental, Earth & World Studies, and 

Spatial Science & Engineering 

The new certificate and degree program are designed to support regional industry needs and 

address the requirements of relevant stakeholders. The curriculum was planned and put together 

with extensive guidance from a well-crafted Executive Advisory Board (EAB) drawn from 

various professional fields: Data Management Solutions for Agriculture, City Water Resources 

Utility Database Management and AMI Analysis, Georgia Department of Natural Resources, 

Geomatics, Surveying, Planning, and Consulting, Stream Restoration and Land Surveying, 

Georgia Forest Management, Watershed Management, Power Companies, and many others. The 

Executive Advisory Board also provided opportunities for internships and direct connections 

between our students and industry professionals. 
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Examples of the positive and constructive criticism from the Executive Advisory Board are cited 

below. These comments from professionals were carefully considered and actively guided the 

AGET project teams to effectively address concerns: 

q  Steven Hooks (Engineering 303, LLC Stream Restoration & Land Surveying) 

commented, “The course information you sent is in line with what I hoped for. It 

definitely hits the ‘high points’ as well as the more technical details. I am happy to see 

that it includes topics from significant figures, kinematic GPS, through mapping and 

GIS.” 

q  Christopher Semerjian (Georgia Department of Natural Resources) commented, “I 

wanted to respond to the meeting and the materials that you sent. I greatly appreciate 

you asking me to participate. I think the concept of what you are doing with the 

“geoengineering” degrees are great and true to the original intent of the Institute.” 

q  Mark Chastain (Chastain & Associates, P.C., Surveying, Planning & Consulting) 

commented during the Industry Advisory Board meeting “This AGET initiative would 

certainly meet the demands of now booming surveying industry in Atlanta and Georgia 

along with other parts of the United States.” 

q  Jeff Simmons (Platinum Geomatics) suggested during the Executive Advisory Board 

meeting, “Expertise in LiDAR, UAV, and other advanced geospatial engineering & 

technology skills of IESA would innovate the way of surveying and the construction 

management field.” 

The Executive Advisory Board also guided design of curriculum prerequisites based on their 

knowledge of needed skills and state requirements for the Georgia Land Surveyor Examination. 

For example, through consistent board meeting discussions each semester, the AGET team 

determined the Land Surveying Technician Certificate should offer an optional Engineering 

Hydrology course to maintain opportunities for students interested in additional hydrology 

training. 
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Success of the AGET project was significantly attributed to recruiting efforts. AGET PIs and 

other supporting personnel at the Institute conducted recruiting visits to minority-majority high 

schools in the area including Clarke Central High School, East Hall High School, Gainesville 

High School, Johnson High School, West Hall High School, and other schools in the region. 

High quality and inspiring recruitment materials were developed in collaboration with IESA, 

UNG Enrollment Services, and the UNG Financial Aid Office. In addition, the team helped 

disseminate information at local events, produced brochures, featured the new programs on the 

Financial Aid and UNG websites, and created an AGET project website to disseminate materials 

(http://www.visualecogeo.com/iesa-ate) (Figures 3-4). Importantly, the project team also 

developed articulation agreements to provide current high school students an opportunity to take 

associate and baccalaureate level courses through UNG’s Dual Enrollment Program. 

 
Figure 3: Drs. Sun and Panda demoing the 
Robotics Total Station to High School 
students 

 
Figure 4: Drs. Panda and Sun teaching a 
workshop to High School students in their 
lab about the application of GST in 
environmental management. 

 

 

 

External evaluation was a critical component of the AGET educational project and a significant 

tool in its success. AGET project evaluation activities were ongoing throughout the performance 

period to ensure the program served its constituents’ needs and continually improved the 

effectiveness of technician education. Documenting accomplishments and disseminating 

evaluation findings served the geospatial, engineering, and technologies education communities 

http://www.visualecogeo.com/iesa-ate
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through transparency. External evaluation was conducted in a timely manner twice each year and 

included suggestions to the project approach based on findings.  

Project evaluation of activities and outcomes included: i) curriculum development and design, ii) 

collaboration with industry partners and the K-12 community, iii) establishment of articulation 

agreements and experiential opportunities, and iv) student scholarship and workforce readiness. 

Early in the execution of the project, a total of 39 students were enrolled and graduated in the 

Certificate courses by fall 2019 with 8% minority students and a 77:23 male and female student 

ratio. The Land Surveying Education Evaluation Policy (2018) was also an essential reference 

for the ongoing refining and development of the AGET program. 

To conclude, implementation of AGET initiative successfully fulfilled project goals at IESA, 

UNG. Project success was contingent on the guidance of project PI Dr. Turk and the sincere 

dissemination effort conducted by the investigator team, Drs. Panda, Sun, and Ignatius. Project 

success was realized by a persistent and focused team effort that implemented and realized 

AGET project goals through the early development of curricular materials and approval of 

courses and programs. This allowed the project team to then focus on program refinement, 

recruiting and actualization of project results. Visits to local high schools and early colleges 

increased awareness about the Environmental Spatial Analysis (ESA) bachelors program and the 

newly created associate and certificate programs. Project effectiveness was evaluated each year 

through interviews and progress analysis by Ms. Blake Urbach and was communicated to the 

funding agency on a regular basis by the project PI. IESA, UNG has seen an uptick in student 

enrollment in the newly created associate and certificate programs and in the ESA, B.S. degree 

as a whole. IESA’s ESA degree caters towards non-traditional students because of the focus on 

GST supported environmental management professional teaching and learning. In addition, we 

observed more ‘direct from high school’ students signed up in the ESA program after AGET 

project implementation. We also observed a change in diversity in the student’s intake in the 

program with respect to women and minorities. According to Ms. Blake, our in-house project 

evaluation expert, the AGET project successfully achieved the proposal goals. The project team 

is planning to apply for another NSF grant to expand the program success. It is to be noted that 

the 2020 COVID-19 epidemic created some hick-ups in our project dissemination endeavor, but 

we received no-cost extensions from the funding agency to complete dissemination activities.  
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AGET “STACKABLE” CURRICULUM STRUCTURE 
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AGET COLLABORATOR ROLES  
 
Semi-structured interviews were conducted throughout the summer of 2022.  
 

PROJECT COLLABORATOR ROLE DATE OF 
INTERVIEW 

 
H. Jeff Turk, Ph.D. – Dr. Turk is PI on the AGET project. 
Turk is the Dean of the Institute for Environmental & Spatial Analysis. Turk has 
served as the IESA Director and Dean for several years and as a professor of 
engineering at the Gainesville campus where he began the campus’s engineering 
program. His academic interests include the design and management of 
environmental systems.  
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/jeff-
turk.php  
 

June 22, 2022 

 
Amber R. Ignatius, Ph.D. - Dr. Ignatius is a Co-PI on the AGET project. 
Ignatius is a geographer and geospatial scientist specializing in water resources. 
Her research uses remote sensing, geographic information systems, and 
environmental modeling approaches to assess human impact on environment. 
http://www.visualecogeo.com    
 

 
August 1, 2022 
 

 
Sudhanshu Panda, Ph.D. - Dr. Panda is a Co-PI on the AGET project. 
Panda is an engineer specializing in geospatial science and engineering with 
applications toward environmental and agricultural modeling.   
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-
bio/sudhanshu-panda.php  
 

 

 
Yu Sun, Ph.D. - Dr. Sun is a Co-PI on the AGET project. 
Yu Sun specializes in environmental geography and geospatial science & 
technology. His research mainly focuses on human-environmental interactions, 
watershed modeling/management, land use/cover change, and human population 
dynamics. 

 
July 8, 2022 
11:00am EST 
 

https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/jeff-turk.php
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/jeff-turk.php
http://www.visualecogeo.com/
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/sudhanshu-panda.php
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/sudhanshu-panda.php
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https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/yu-
sun.php  
 

 
Blake Urbach, M.S. - Urbach served as an external reviewer on the AGET 
project. 
Urbach is the Principal Consultant at Preferred Program Evaluations. Urbach has 
conducted program evaluations and social science research for over 18 years.   
https://www.ppeonline.net  
 

 
July 12, 2022 
1:00pm EST 
 

 
Steven Hooks, M.S. - Hooks helped design and teach the Surveying curriculum 
for the AGET project and served on the Executive Advisory Board. 
Hooks is a professional Georgia Land Surveyor and teaches Surveying 1, 
Surveying 2, and Professional Practice of Land Surveying. 
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/steven-
hooks.php  
 

 
August 5, 2022 
11:00am EST 

 
Jacob McDonald, Ph.D. - Dr. McDonald helped design and teach the Surveying 
curriculum for the AGET project. 
McDonald is a geographer, soil scientist, and geomorphologist who uses GIS and 
field surveys to conduct research, provide technical assistance, and create 
educational opportunities.  
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/jacob-
mcdonald.php  
 

 
July 14, 2022 
2:30pm EST 

 
 
 
 
 
 
 
 
 

https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/yu-sun.php
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/yu-sun.php
https://www.ppeonline.net/aboutus
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/steven-hooks.php
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/steven-hooks.php
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/jacob-mcdonald.php
https://ung.edu/institute-environmental-spatial-analysis/faculty-staff-bio/jacob-mcdonald.php
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LESSONS LEARNED INTERVIEW RESULTS 
 

Each project collaborator reflected on their own experiences as part of the AGET project. 

Interviewees were specifically asked to consider five questions about the project during semi-

structured interviews. A summary of responses in included below.  

 

AGET GOALS 
 
What were your goals at the outset of this project? Did outcomes align with 
these goals? Respondent 

 
Initial personal goals for the project focused on bringing surveying and 
additional environmental science coursework into our programs. Surveying 
seemed to be a natural fit for what we were already doing in the Institute. 
Adding surveying courses and a new surveying faculty member would expand 
and complement the Institute’s programs and faculty. A second important 
project goal was to emphasize student recruitment, enrollment and retention in 
our programs. 
 
Yes, these goals were achieved. We have a new full-time surveying faculty 
member, new courses, a certificate, and new students. IESA is one of three 
entities at UNG that has shown growth over the last three years. We believe 
this is primarily a result of students associated with programs developed for 
the AGET project. 
 
In addition, we were able to purchase significant and important new equipment 
including new state-of-the-art Surveying Total Stations. Also, we were able to 
leverage salary savings toward the purchase of new UASs and other relevant 
geospatial equipment and technology.   

 
H. Jeff Turk 

 

 
The initial project goal was to create new learning opportunities in surveying 
and geospatial sciences. We sought to expand access to education in 
geomatics and GIS technologies to create job opportunities and help our local 
community.  
 
At the beginning of the project, my personal goals were focused on the 
geospatial education component of the grant. I aimed to create geospatial 
learning materials to reach a broader group of students within our university 
including non-majors. Another goal was to reach-out to high school, under-
represented, and non-traditional students to increase geospatial awareness. 

 
Amber R. Ignatius 
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Project outcomes aligned with initial goals as we successfully created new 
certificate programs and courses. Development of modular GIS learning 
materials helped us meet learning goals by incorporating GIS exercises into a 
variety of classes. In the future, it would help to find additional strategies to 
reach out to underserved individuals within our community. 
 
The followings are the objectives of this project and we achieved all our goals 
perfectly and beyond including the following. 
 
Curriculum Development: Both an Associate of Science with Geospatial 
Engineering Technology with directed emphasis areas and a Certificate in 
Land Surveying using an Executive Advisory Board (EAB) to strengthen the 
development and implementation process were created.  
 
Workforce Development: The project has increased and enhanced the 
geospatial and engineering technician workforce while increasing 
opportunities for underrepresented groups. A seamless transition from high 
schools and technical colleges to associate degrees and certificate programs 
was facilitated through articulation and dual enrollment programs.  Typical 
graduates from the two newly created programs quickly found employment 
opportunities.  These new programs helped our traditional IESA B.S. degree 
students obtain additional skills which allowed for additional opportunities 
after graduation.  The EAB formed to assist in the implementation of the new 
programs while assisting in employment options.  
 
Dissemination: Products and processes were disseminated through 
professional conferences, professional publications, and presentations at local 
high schools. The project team continues the process of publishing processes 
and outcomes through various professional outlets. 
 

 
Sudhanshu Panda 

 

 
The main project goals were encapsulated in the project objectives and so it’s 
best not to repeat that here. However, it is important to note that at the outset 
of the project, the team wanted to directly focus on educational opportunities 
related to career development. Our intentions were to encourage the study of 
geospatial engineering and provide that expertise within our local area. In 
addition, we wanted to build up the land surveying certificate to address the 
shortage of workers in that field. 
 
We have achieved most of the goals despite COVID interruptions. The land 
surveying certificate, faculty hiring, and new course development were all 
achieved. Unfortunately, the ability to visit local high schools became 
impossible during the COVID pandemic. However, conference dissemination 
and virtual outreach was successful. 
 

 
Yu Sun 
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The project goals were directly tied to the approved NSF proposal. As an 
external reviewer, personal goals were based on assessing activities for 
evaluation and focusing on the deliverables to be produced.  
 
Based on sources such as the industry partners and student survey, project 
findings, recommendations, next steps, and strategies to be implemented were 
identified. These goals were captured in the project outcomes. 
 

 
Blake Urbach 

 
As a member of the Executive Advisory Board and a part-time Lecturer for 
the Surveying Certificate, a personal goal was to contribute long-term 
experience in the field of surveying to the project. Before the AGET project, 
there was already concern among many industry professionals that the field 
needed to develop new professionals with technical expertise. The need for 
more advanced technical education was often discussed at professional 
conferences and seminars. 
 
The project goals were implemented in classroom by creating a curriculum 
which included theory and advanced technical training alongside real-world 
applications.  
 
Goals included student graduates successfully pursuing productive technical 
careers. This would be exemplified by a student becoming an LSIT (Land 
Surveyor In Training) journeyman or taking the professional license exam. 
 

 
Steven Hooks 

 
As a faculty contributor to the project, goals were for students to become 
familiar with equipment in the surveying and GNSS courses. Another goal was 
to have students write SOPs to prove they could teach how to use equipment.  
 
Most students succeeded in this goal and the SOP help them in their job after 
graduation. 
 

 
Jacob McDonald 

 
 
 
 
 
AGET PROCESS 
 
Which processes worked well? Which could be built on in the future? Respondent 
 
The original process was to prioritize getting courses and programs approved 
by the University. Approval required development of syllabi, course 

 
H. Jeff Turk 
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descriptions, and the certificate program structure. We then needed approval 
from IESA faculty, the Provost Council, and lastly the Academic Affairs 
Committee within the University. 
 
Once the effort was approved by the University, we focused on implementing 
courses and programs. We initially had difficulty hiring a full-time surveying 
faculty. As an alternative, professional surveyors were hired part-time to teach 
classes. In addition, current IESA faculty with surveying experience were 
asked to support the classes. For example, one of our Assistant Professors 
with research-based surveying experience completed our Surveying 
Certificate under direction of professional surveyors serving as part-time 
faculty. With this gained educational expertise and prior experience, the 
Assistant Professor now helps support the certificate program by occasionally 
teaching some of the classes needed to support these programs. Eventually, 
we were given financial support from the University to hire a full-time 
surveying lecturer and have been able to secure a hire.  
 
An Executive Advisory Board made up of industry professionals helped guide 
the programs development. For example, one of the individuals on our 
Advisory Board was also on the State License Board for engineering and 
surveying. He provided significant guidance about how to best customize and 
structure our program to optimally serve students. The Executive Advisory 
Board was quite important in defining, implementing and promoting the 
newly created programs.  
 
Marketing the program was another important part of the process. We 
included descriptions of our program in Surveying and Mapping Society of 
Georgia (SAMSOG) newsletters and other outreach materials. We were very 
fortunate because there was already preexisting demand for these classes in 
the state of Georgia. 
 
The initiative now focuses on the sustainability of the program. With the 
hiring of a full-time faculty member, many of these responsibilities can be 
turned over to that individual. The program has reached a sustainability point 
where it is robust and resilient and we look forward to future growth. 
 
 
One of the most effective aspects of project implementation was inclusion of 
faculty from different focus areas. The grant team incorporated engineers, 
surveyors, and geographers. I believe the diverse expertise on the grant team 
helped us reach out to a broader and more diverse group of students and be 
more creative in how we approached the project design and subsequent 
dissemination. 
 
Another successful process was the Executive Advisory Board. Professional 
input helped our surveying certificate gain legitimacy within the professional 

 
Amber R. Ignatius 
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field and was vital for success of the program. The collaboration with industry 
also helped students network and find jobs after graduation. 
 
In the future, we need to expand our Executive Advisory Board to have 
specializations beyond surveying. 
 
 
Curriculum Development process worked very well. EAB set-up and their 
support for the success of the new curriculum was excellent. Our 
Dissemination effort was successful but could have been better as the 
pandemic often impeded these activities.  Workforce Development objective 
was achieved better than expected. As mentioned, the EAB was a significant 
supporting force and the GET courses were needed in industry and graduates 
typically found employment immediately and in engineering and surveying 
companies. The students are well respected in their respective companies, 
where they work now.  Recent economic growth and booming real-estate 
market were perhaps also drivers of our success. We may also have to 
measure this workforce development process and our graduates’ 
employability skills in a struggling economy.  
 

 
Sudhanshu Panda 

 

 
One process which worked well was having regular meetings every few 
weeks. Meeting very frequently immediately at the project outset was 
important and kept the project momentum. In addition, regularly meeting with 
outside evaluator was helpful. Designing the land surveying certificate and 
geomatics program was very efficient a result of these regular meetings and 
communication among collaborators.  
 
In the future, the outside evaluator will not be needed as frequently but would 
still be a strong asset for future assessment.  
 
Lastly, the certificate program has grown to become an important focus of our 
Institute and will continue to be built-on in the future. 
 

 
Yu Sun 

 
What worked particularly well was having a clear understanding of key 
players from the outset. This included the institution and external partners such 
as business/industry. 
 
The clear guidance regarding expectations of roles helped achieve success. 
Given the number of grants evaluated, it is evident that having clearly-defined 
roles helps everyone keep on track along the way. 
 
A very clear timeline of implementation was also important. The timeline for 
specific goals and activities kept the project on-track as the three years for the 
grant goes quite quickly. To avoid burn-out, the team also worked to make 

 
Blake Urbach 
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sure that sustainability and flexibility were on the radar from the get-go. For 
example, when facing COVID the faculty shifted to an online learning 
environment and were able to adjust to the inability to come to campus.  
 
The team was also thoughtful about having assessment remain a continual part 
of conversation front-and-center. Which components are successful and what 
do we want to continue post-funding? How are finding going to be 
constructively used to improve pedagogy? 
 
Lastly, it was important that project PI Dr. Turk used the NSF funding to 
leverage additional funding dollars from sources such as surveying industry 
support.  
 
 
In terms of project implementation, the use of field-based technical education 
is working nicely in courses when teaching concepts such as data collection 
and instrument use. In addition, the process of course design has used 
numerous UNG resources such as the UNG library system and reaching out to 
other faculty. The faculty collaboration has been hugely helpful. 
 
 

 
Steven Hooks 

 
Hiring a professional surveyor to teach courses allowed the grant team to 
accomplish several project goals such as curriculum design and certificate 
implementation. 
 
Attending SAMSOG and giving a presentation helped tremendously with 
recruitment. Networking within the professional community was also an 
essential part of the process. 
 

 
Jacob McDonald 

AGET RESOURCES 
 
Does IESA need any additional resources to continue/complete the project in 
the future? Respondent 

 
Currently, IESA’s AGET project is in a very resilient position. We have a 
new full-time surveying faculty member, state-of-the-art equipment, several 
full-time faculty with surveying expertise, and access to part-time faculty to 
support the courses and programs.  
 
In the future, staying up-to-date with developing technology in the field will 
be a challenge. Receiving University support to keep our equipment up-to-
date will be important going forward.  
 

 
H. Jeff Turk 
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The highly competitive field of surveying and financial opportunities in the 
private sector also creates some concern and uncertainty regarding faculty 
retention.  
 
 
In the future, IESA will continuously require funding to purchase equipment. 
In addition, the University should allow academic units to rent equipment 
using student lab fees so that our Institute always has the newest materials 
available for learning. 
 
Our Institute also requires consistency in terms of personnel. Equitable faculty 
salary and hiring practices are essential to maintain a strong program over 
time. At the state funding level, hiring freezes and state budget constraints 
have a negative impact on the longevity of University and all projects. 
 

 
Amber R. Ignatius 

 
Yes, IESA may need an additional full-time survey/engineering faculty to 
support expanded curricula created through and as a byproduct of project 
initiatives. Additional faculty would complement other faculty within IESA 
and further the expansion of the AGET programs. Additional funding for 
developing subsequent workshops for high school students and high school 
faculty would benefit the sustainability of project goal by increasing students’ 
interest and likely enrollment in project programs This will further enhance 
and meet workforce needs in the state of Georgia.   

 
Sudhanshu Panda 

 
Currently, we are in a post-pandemic period. In the future, if things return to 
normal we will need to do more dissemination to local high schools. We need 
to work out more than face-to-face outreach. In the future, perhaps use more 
video and other methods online. 

 
 

Yu Sun 

 
Yes, operational costs, equipment updates, and software agreements will need 
to be sustained through division budget or other sources.  
 

 
Blake Urbach 

 
In many ways, IESA is at an advantage. The new building provides plenty of 
space for classrooms and labs. In addition, equipment is currently very high-
quality. In the future, equipment costs will be a consideration due to the 3-5 
year obsolescence or potential that class sizes could grow tremendously. 
 

 
Steven Hooks 

 
Yes, funding to support equipment maintenance and purchase of new 
equipment would help the project in the future. If the certificate program 
expands to offer two sections of each course each semester, two additional 
robotic total stations would be vital. 
  

 
Jacob McDonald 
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AGET FUTURE 
 
Do you anticipate any issues based on current project status? Respondent 
 
There is an opportunity for further integration of skills associated with GIS, 
CAD and Surveying and it likely that blending and growth in this area will 
accelerate. 
 
However, potential issues involve a changing economic situation. For 
example, one issue may include reaching a point where the building industry 
collapses due to changing economic climate; such as the global recession, 
which began in 2008. 
 

 
H. Jeff Turk 

 
The project is running very well at this point in time. We currently have 
strong faculty and full-time lectures real world experience. 
 
In the future, a shifting economic situation might change the demand for 
surveying and could impact the popularity of the certificate program. 
 

 
Amber R. Ignatius 

 
No, with no-cost extension of the project, we continued and achieve all our 
objectives proposed through the project. We continue to work with regional 
schools, their faculties, and students in recruiting for our programs.  

 
Sudhanshu Panda 

 
Everything seems good so far and goals are achieved and successful. Hiring 
faculty members for land surveying was an important achievement.  
 
We did lose a faculty with expertise in UAV/drone and will need to re-hire to 
support this sector. 
 

 
Yu Sun 

 
In the future, the project will need to keep fresh/current curriculum and 
maintain their industry-informed approach. The hands-on piece for students 
and connections with industry will need to be maintained. Students should 
have the ability to work with industry and faculty need continued professional 
development, as well.   
 

 
Blake Urbach 

 
Given the current world economy and educational funding situation at the 
state level, there is some concern about maintaining faculty within the 
Institute. Faculty shortages could result from competitive private sector 
opportunities.  

 
Steven Hooks 
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Curriculum needs to be more integrated so that surveying students are 
encouraged to take advantage of other courses more effectively. Faculty could 
work together more. 
 
 
A strong group of students remains interested in the program, and I do not 
anticipate any future issues. Only a potential economic change could affect 
students.  
 

 
Jacob McDonald 

 
 
 
AGET ACHIEVEMENTS  
 
What has been the most significant achievement? Respondent 
 
The outcome of the program was holistic one involving a convergence of 
multiple achievements including new course and program development 
related to surveying, development and implementation of new environmental 
science courses, an augmented CAD course, development and dissemination 
of new GIS lab exercises, recruiting new students, acquiring new equipment, 
developing an advisory board with industry connections, and finally the 
acquisition of a new faculty line to support the new programs. 
 
 

 
H. Jeff Turk 

 
The most significant achievement of the project has been creation of a new 
certificate program and new courses. In the short project period we have 
already recruited students and are successfully supporting graduates from the 
program. 
 
We also shared methods within the brother educational community through 
conference presentations and faculty training session. This has fostered 
additional opportunities for collaboration within our University system and 
with other regional universities.  
 
The inclusion of student leaders in the project was also a highlight. 
 

 
Amber R. Ignatius 

 
EAB creation, successful development of both curricula, helping the 
graduating students obtaining employment in quality companies are the 
biggest achievements of this project. Demonstrating our newly developed 
technology in local schools was also very significant but it could have been 
much better if were in a normal time without COVID derailing our efforts. 

 
Sudhanshu Panda 
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All outcomes are successful but the creating of the entire geomatics/land 
surveying certificate, attracting students, and getting curriculum approved is 
largest accomplishment. 
 

 
Yu Sun 

 
The biggest accomplishment was creating something entirely new from 
scratch, going through all of the approval processes, and getting students to 
enroll. This is a substantial achievement. 
 
Any time you have a three-year project where you create something from the 
ground up with approval channels/marketing/garnering interest (current 
students/new students/workers/etc.) is a huge undertaking and 
accomplishment.   
 

 
Blake Urbach 

 
The surveying certificate program is increasingly able to generate students 
with a well-rounded education, licensure, and career advancement. Students 
are seeking referrals and forms to help with long-term career goals.  
 
In addition, the caliber of students is improving over time. Current students 
are work-ready, competent, and serious about the program. This speaks to the 
strong reputation of our courses. 
 

 
Steven Hooks 

 
One important achievement from the project is being able to show our students 
throughout IESA all of the different equipment. The knowledge has moved 
beyond just surveying students to include non-majors, as well.  
 

 
Jacob McDonald 
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AGET CURRICULUM MATERIALS 
ENVE 2221K - SURVEYING I 

SAMPLE SYLLABUS: 
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ENVE 2222K – SURVEYING II 

SAMPLE SYLLABUS: 
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ENVE 3465 – LEGAL ASPECTS OF SURVEYING 

SAMPLE SYLLABUS: 
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ENVS 2111K – Physical Environmental Science  

SAMPLE SYLLABUS:  
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ENVS 2112K – ENVIRONMENTAL MANAGEMENT & SUSTAINABILITY  

SAMPLE SYLLABUS: 
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AGET LAB MATERIALS 
Numerous lab exercises are available at our AGET project website: 
http://www.visualecogeo.com/iesa-ate#/gis-labs/ 
 

 

http://www.visualecogeo.com/iesa-ate#/gis-labs/
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ENVE 2221K – SURVEYING I 

SAMPLE LAB: 
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PROJECT IMAGES 
 

 

Figure 5: Student Surveying Training 

 

 

Figure 6: Faculty GIS Lab Training 
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Figure 7: Peer teaching of GIS lab exercises. 

 

 

Figure 8: Student-led UAS drone demo. 
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Figure 9: Faculty outreach tabling for Geospatial and Surveying Certificate 

 
 

 
 

Figure 10:  Before the UNG REED Summit 
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PROJECT SUMMARY 

The Applying Geospatial and Engineering Technology (AGET) project goal was to improve the 

education of engineering and science technicians at the undergraduate level by preparing 

students to succeed in technological professions through associate degree and certificate 

programs. Three measurable project objectives were attained during the 3-year project 

performance period. The first objective, curriculum development, was to prepare students to 

succeed in fast-growing technician professions, through development of two new academic 

programs. In support of the National Science Foundation (NSF) Advanced Technological 

Education (ATE) funded AGET project, an Associate of Science that includes geospatial 

engineering technology (GET) and associated courses with directed emphasis areas, a technician 

level certificate in Land Surveying and associated courses, plus two new environmental science 

courses were developed at the University of North Georgia’s Gainesville Campus. The UNG 

Gainesville Campus is predominately a 2-year campus with an access mission where the 

majority of students are enrolled in Associate Degree programs. The development and approval 

of the new academic programs was accomplished early in the time line of the project increasing 

the academic opportunities and workforce development initiatives in the region. To facilitate 

strong industry related skills and support of the AGET project, an Executive Advisory Board 

(EAB) was formed and significantly strengthened curricular development, recruitment, 

implementation and dissemination efforts. Workforce development, the second project objective, 

was enhanced in the region through the project's curricular developments and has increased the 

geospatial and engineering technician workforce by way of the additional courses, certificate and 

degree pathway. The project provided a seamless transition from high schools and technical 

colleges to the above new associate degree and certificate program. Dissemination of project 

activities, a third objective, was achieved through various professional papers, conference 

presentations, and a lessons learned manual.  

Completed project deliverables and outcomes include curriculum development where courses 

were developed leading to new stackable Associate of Science degree pathway in geospatial 

engineering technologies and a new technician level certificate in Land Surveying. Courses are 

aimed at entry-level students and build progressive steps in understanding engineering CAD, 

surveying, geospatial science and technology (GST), and applied skills via directed emphasis 
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areas for specific science and engineering technician careers. New courses developed in support 

of these programs included: Surveying 1, Surveying 2, Legal Aspects of Surveying, Professional 

Practice of Surveying, Physical Environmental Science, and Environmental Management and 

Sustainability.  Since the project’s inception, 154 students have enrolled in Surveying 1, 63 

students in Surveying 2, 91 students in the Legal Aspects of Surveying, 40 students in 

Professional Practice of Surveying, 438 students in Physical Environmental Science, and 130 

students in Environmental Sustainability and Management.  The project additionally supported a 

redesigned Graphics and Information Visualization course that integrates CAD, GST, and 

surveying.    

The project supported industry outreach, high school recruiting and temporary employment of 

new full and part-time surveying faculty members. With the success of the projects new courses 

and programs, the University now supports a permanent state funded Senior Lecturer of 

Surveying Practice position. The new position serves as the lead instructor, advisor, recruiter and 

promoter of the surveying program at high schools and within the surveying industry.  The 

university also supports an additional part-time surveying faculty member.   

As a result of the AGET project, additional spin off courses and credentials were developed 

outside of the original project goals. These include an Introductory UAS course, a Terrestrial 

Lidar course, an Aerial Geomatics Methods course and a graduate certificate in Geomatics. The 

graduate certificate consists of four new courses including graduate versions of the Legal 

Aspects of Surveying and Professional Practice of Surveying and graduate versions of Aerial 

Geomatics Methods and Terrestrial Lidar. As a result of these additional courses and credentials, 

a student has stackable options beginning from the technician level, to professional level and 

finally to graduate level coursework associated with surveying and geospatial engineering 

technology.  

Geospatial lab exercises were supported and developed by the project and workshops were 

offered to faculty to facilitate implementation of lab exercises in courses and academic units 

outside of the academic home of the grant team.  Although workshop implementation was 

somewhat impeded due to modality changes etc. associated with the pandemic, AGET team 

members were able to assist in supporting the implementation of those exercises in a variety of  
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courses. The geospatial course materials and lab exercises continue to be made available to 

faculty in other disciplines through a project web site.   

In summary, the work very successfully met the original goals and expectations of the project, 

resulted in additional new courses and programs outside of the original goals, and met a critical 

workforce need in the state of Georgia by offering the required coursework necessary toward 

licensure as a professional land surveyor. Overall, the new courses and programs developed 

successfully and immediately meet workforce needs toward employment while concurrently 

articulating with baccalaureate degrees programs. 
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